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GENERAL INDEX.
“

E.E.C." Glass Cell, Body Plan oi Steam Yacht Daphne, 379'.
Chuck ior Holding Screws or Bolts, 623'.
ACCslgM‘ULATORJ‘he
5
Boilers, Model—Compact Water Gauge tor. Chuck, Seliacentreing,Design (or, 33'.
Set,
Die
r75°.
Adlustable
272' ; Design for Simple, 590' ; For Circular Coursesfor SpeedBoats, 44, 92.
Adventures with a Motor Tricycle, 293'.
Speed Boats, 483; Horizontal, 590' 2 Cistern, Electric Tell-tale for, 92'.
Aerial Propellers, Making Model, 380, 418.
Notes on and their Construction, 610'; Clams, Casting Lead, 50'.
Aerial Toy, " Dadd Longlegs," 5 '.
setting out Small, 6rr': Vertical, 416'.
Clapham Steam and Sailing Club, Exhibition
Aerials,
Te egraphy,The Erection 0!, Bolts and Nuts ior Model Makers,
oi Models, 264.
583.
Wireless
341
Booksheli,
For
the-—
Clarke & Co.’s Stand at Moon. Enornzn
“ Aero "
Electric Motor, 7!, 605'.
Exhibition, 443'.
Photographic Almanac,‘
Journal
\ero (Model) Club at Birmingham, 379.
Brgqish
Clocks, Electric, Construction of, 77', r66,
4.
Aeroplane, Electrically Driven Model, 391'.
Calculation 0/ Chang: Wheel: [or Screw
184. 308’, “7’
Aeroplane, M. Blériot's, 145'.
Cutli'ngon Lathes, 66.
ll hs,
Steamer—Clapharn. 455' ;
Aeroplane Model Club at Blackpool, 48.
Encyclopedia 0/ Pradicai Engineering,67, l
GlAsgow, 390 : Southsea,336 ; Victoria,
Aeroplane Model Competitions,48.
0
,
646.
Aeroplane Model Fittings, no, 605'.
Englishu'omn'r Year Book and Directory. Connecting Up Telephones, 574'.
Aeroplane Model Flying Competition at
r910, 646.
Construction and Repairingof Motor Bicycles,
Wembley Park, 339'.
LocomotiveManagement,from Cleaning to
zzr', 243', 302'.
Aeroplane, Model Propeller, Making, 33'.
Driving, 66.
l Coaches, Model Railway, Speciﬁcation ior
Aeroplane Propellers, 431.
Noteson the VacuumAutomaticBrake, 32. l
i-in. Scale, 424'.
Aeroplane, Silver Model, Presented to Sir
Ronlgen Ray Wrinkla, 67.
\ Coal Dust as Fuel, 172.
Hiram Maxim, 442'.
l Cochranc Sr Co.'s Stand at Moon Enorunn
Rules and Deﬁnilionr, 66.
Aeroplanes, Flights of Model, 210', 405'.
Who's Who, rgro, 646.
Exhibition, 453'.
I
Aeroplanes and their Rights, 405'.
Who's Who Year Book, r910, 646.
Cocks, Plug, Construction oi, 7'.
Aeroplanes, Prize Winning, at the M.E.
Writers and Artists' Year Book, rgro, 646.‘ Competition,Model Flying, at Wembley Park,
Exhibition, 479‘.
Bookstall at MODEL ENGINEER Exhibition,. ‘
330'
Engine, Compressed, Small Th ree
Air
Competition, Trade Voting, at Moon. ENGI
447'.
cylinder, 177', :84.
Boring Attachment for Drilling Machine,175'.
NEER Exhibition, 480'.
Alternating Current Transionner, A 500-watt, Boring Bar, An Adjustable,
‘ Competition, “ White Magic," at MODEL
270'.
172'.
Bosch
Exhibition, 483.
Magnetofor
Motor
Cycles,
ENGINEER
B‘all-bearing
Answers to Correspondents,24, 48, 96, no,
Competitions, Model Making, at Mount. Enor
550 144. 168, r92, :26, :40, :64, :88, 312. Box Kite Making, 531'.
Exhibition,
ersn
4B,72,445', 456', 473'.
\
336. 384.'408. 431. 488. 511, 560. 584, Brass Mixture, Yellow, ior Plumbers'
Goods“ CompressedAir Engine, Small Three-cylinder,
608, 3:.
177', :84.
275.
‘
Asoensional Screw Toy, 53'.
Brazed Cylinders, Removing Scale (ram, :84. i Construction oi Model Power Boats in Metal,
Attachment, Simple Screw-cutting ior Plain Brazing, Paraﬂin, Apparatus,
r29°, 155', 284. 407‘, “7'
607'.
Lathes, “9'.
Brennan Full-sire Mono Rail, 529'.
: Construction of Simple Bridge, 40'.
Brake, Vacuum, Working, 428.
Bridge, Model Steel Railroad, 203'.
Controller for Series Wound Motor, 301'.
“Automatic "
Automatic Drilling Machine, 534‘.
Bridge of Simple Construction, 40'.
Corliss Valve Gear, Working Model oi, 289'.
Automatic Feed for Milling. 4rr'.
Building Cardboard Model Lighthouse, 642',‘ CorrespondenceSchools, International, Fes
Automatic Locking Turntable, 525'.
Building and Designing Model Yachts, 548‘, l
tivity, 332.
‘‘ Counter for Speedsof Working Models, 184'.
555', 577’Cross Compound Model Steam Engine, 1'.
BALANCB, Laboratory, Construction oi,
Magnetic Rule for Use
Croydon Model Boat Club, 88.
200'.
witb,§ Curtain, Self-raising for M el Theatre, 68'.
105.
Ball Thrust Bearings ior Model Aeroplanes, CALIPBRS.
Cape
Town
Society
oi
Model
Engineers,
534. $59
432. Cutters Milling and Slottlng, 631.
Bassett-Lowke & Co.’s Stand at Moon. ENGI Cardboard Model Hydraulic Crane, Design; Cycle 'ynamo, Fitting to Back Wheel, 21,
ior, 179'.
1
NE“
188 .
"
Batteries—l
ecancbe, 595'; La 1an Cardboard Model Lighthouse, How to Build,! Cycle Lamp, The Eccolight," 71'.
‘ Cycle Spokes,Tools for Fitting,
.
de-Chaperon, Simpliﬁed Design, 232' ;
642'.
175‘.
Cardboard, Modelling in, 241'.
Darton, F., & Co.'s Stand at Mona]. Enamels:
Terminal Cleanertor Leelanché, 245'.
Exhibition, 453'.
Battleships, Model—Austrian Habsburg,343' 1 Cardboard Models, The “ Car " Series, r67.
Fleet ior Naval Demonstration, 56 ° ; Cardboard Model Working Beam Engine,
Navy League, Built for, 563' ; P ze
[or a Model W'right Biplane,
242’.
DESIGN
‘
Carriage Cleaning, Econom in, :48.
Winner at M.E. Exhibition. 478'.
430'
Beam Engine, Working Cardboard Model, Carson, Jas. & Co.'s Stan at Moon. ENGl-l‘ Design for a 2-it. 6~in.Turntable,
470'.
'
.
nun Exhibition, 454'.
Design for Cheap Seli-centr
Chuck, 33'.
24: .
Casting Lead Clams, 80'.
Design inr Double-cylinder team Engine,
Bed tor a Petrol Engine, 440'.
U
Beginners, The Steam Engine for, 36‘, 87', Cataloguesand Lists, New, :3, 47,7x,143,167,
540 31 '. 569'
a". 383, 487. 511, 5353 559. 581, Design for Model Su ar Reﬁnery, 296'.
215.
Design ior Simple glorizontal Steam Boiler,
Bclt on Motor Cycles, Carrying a Spare, 568'.
5t.
Celluloid Model Aerial Pro llers, 380, 4:8.
Bench Grinder and Polisher, 245°.
90'.
em, 154.
Bird's Wing, Action oi, 21'.
Cementsand How to Use
Design for Simple Working Model Horizontal
Centre Chuck, An Extended, 376'.
Birmingham Aero (Model) Club, 379.
Steam Engine, 494'.
,
Charging and Lighting Plant, Gas and Petrol. Desi
ior a-in. Scale Express Passenger
Blue Prints, Writing on, 554.
Driven, 179', 380.
ﬁcomotive,
Boat, Model Motor, Regatta, 96, 120, :40,
58', 106‘,
9'5135‘,
Chip
288, 385'.
Design
Guard
for
in Cardbo
of Model Hydraulic
Lathe,
89‘.
_
Chuck, A Simple Three-jaw, 368'.
Crane, 179‘.
Body Plan oi Model Electric T.B.D., art'.

Emiﬁll.'
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Steamers, Building,
FBATHERWBIGHT
21. 7
Fced for Milling, Automatic, 411'.
Feed Pump, Construction of Simple, 295'.
Fibre, the Usesof. 507.
.
Filament Lamp, The “ Cullinan," 535'.
Filaments, Mending Broken, 292.
Files Made from Needles,55.
Filing Inside of Steam Chest, 8'.
Finshury Technical College Engineering So
ciety, 1r4.
Firth, A., Stand at Monzi. Euornnn Ex
hibition, 452'.
Fleet of Naval Demonstration Models, 563'.
Flight Across the English Channelon a Mono
plane, 145'.
Flight oi Birds, 21'.
Flights ol Model Aeroplanes,210', 405'.
Flying Competition tor Model Aeroplanes at
Wembley Park, 33 '.
Flying Machines, Model, Experlmaital Work
with, 50', 101', 197', 266', 440'.

;

;

;

;

8:

Passenger Carriage on the S. &
EARLY
D.R., 61'.
Edinburgh IsndustrlalExhibltl0n, 287.
Editor's Page, 24, 48, 72, 96, 120, 144, 168,
191.216.240.264.=88.
311.336.i6°.384.
408. 432. 488. s". 536.
560. s 4. 608.
632, 652.
Education, Modern Methodsof, 285.
Electrically Driven Model Aeroplane, 391'.
Electrically Driven Model Liner, 386'.
Electrical Models, Some Interesting, 303'.
Electric Clock, A Well-made, 304'.
Electric Clocks, Constructionor, 77', 166,284,
398'. 417'
Electric GeneratingPlant, 279', 380.
Electric Lighting Arrangements tor Model
Cardboard Lighthouse, 642'.
Electric Light Plants and Small Gas Engines
370
Electric Light Set, The “ Home " Portable,
53 Electric Motor, How to Choose,290,370,412'.
Electric Motor, Small Simple, 489'.
Electric Pen for Writing Without Ink, 316'.
Electric Tell-tale for Cistem, 92'.
Electric Time Transmitter Made irorn SCrap,
373'
Electricity Used in the Home, 596.
Electro Motor, Four-pole, Details oi Con
struction, 366'.
Elementary Ornamental Turning, 81', 158'.
Enamelling Metals, Processesoi, 148.
Erection of Wireless Telegraph Aerials, 341'.
Exhibition, Imperial International, Engineer
ing Exhibits at, 53'.
Exhibition, THI. Moon. Escmun, 360,441',
449'.473'
Experimental G oscope, 97'.
Experimental
0rk with Model Flying
Machines,50', 101', 197', 266', 440'.
Experiments with a Telephone, 185'.
Experiments with Gyroscopes, 364', 395',
490'. 543'
Extended Centre Chuck, 376'.

a

. 154.
Die Set,
175'.
HandgoAdjustable,
Double-acting
lenoid Engine, 345'.
Drill Chuck ior Drummond Lathe, 270'.
Drill Chuck, New Patent, 605'.
Drilling Holes that Meet, 26o.
Drilling Machine, A Light Pillar, 269'
Drilling Machine, A Sensitive, 275'.
Drilling Machine,Borin Attachmentfor, 175'.
Drilling Machine, The utomatic, 534'.
Drilling Made Easy, 592'.
Drummond Bros, Ltd., Stand at Moon.
Eucmnx Exhibition, 448'.
Drummond Lathe, Handy Fittings tor, 194',
Cycle, Fitting to Back Wheel, 21.
Dynaméi‘
18
Dynamo, The " Novelt " Set of Parts 606'.
Dynamo and Water otor, Combined, 607'.

Flying Machines, Screw Propellers tor, 362'.
Lathes—continued.
Flywheel Bosses,Turning, 176'.
structed, 122'; Steady Rest Ior, 344',
Four-pole Motor, Detailsof Construction,366'.
Universal Milling Attachment, 252'.
Fretworkers Hint tor, 505.
Launch, Model Electric Sea-going,476'.
Friction on journals, An Appliance for Testing LC.C. Model Paddle Steamer, Engines tor,
and Comparing, 343.
164'.
Lens, The Periscopic, 2o2.
obtain,
Where
to
for Private Wireless Telegraphy
Ucenses
67.
GALBNA,
Gamage, A. W., Ltd., Stand at
Installations, 6.
.
Mount. Esomxn Exhibition, 452'.
Lighthouse, Cardboard Model, How to Build,
Gas and Petrol Driven Lighting and Charging
642'.
Lighting and Charging Plant, Gas and Peh'ol
Plant. 279'. :79. 38°. 625'
Gas Engine, An “ Otto " Cycle, 513'.
Driven, 279', 380.
Gauges, Notes on, 639'.
Lighting, Electric, for Model Cardboard
Glass and China, Cementlor Fixing, 154.
Lighthouse, 642'.
Glaze lor Commutators,268.
Petrol Gas, 119'.
Lighting Plant, Model
“ Little
Glider, Small Model of a Swiit, 165'.
Ughting Set, The
Giant." 607'.
Gliders Made irom Matrhboxes, 411.
Liner, Model EleCtrirally Driven, 386'.
Gliders, Model Experimental, 50', 101', 407. Liner, Model Prize Winner at Moon. BNGP
Glowlamps, Old, A Use lor, 319'.
an: Exhibition, 476'.
Gold Mirrors lor Searchlights,410.
Liverpool Castings Co.'s Stand at Moon.
Great Northern Railway, A 1i-in. Gauge
EvorsEr-zaExhibition, 444'.
Model, 222'.
Loan SectionModels at Moon. Enamel: Ex
Grinder and Polisher for the Bench,
hibition, 454'.
245'.
Grinder, The Drummond " Universal,‘
606'. Locking Turntable, An Automatic, 525'.
Gun, Model Quick-ﬁring, 474'.
Locomotive Notes, 56', 83', 125', 153', 207',
Gyroscope, A Home-made,97'.
“8'. =73'. 320‘. 351'. 393‘. 433'. 515'.
Gyrosco and its Applications, 364', 395',
564'
490 . 543'. 593'. 617
Locomotives—Alsace-LorraineRailway, 56'
Gyroscopic Steering Gear for Model Boats,
Argentine Transandine Railway, 86'
480'.
At Imperial International Exhibition,
"Atlantic" Type, 83'; Banking or,
the N.B.R., 275; Canadian Paciﬁc
38.
HAMMER, Hand, Mechanicsof,
Hand Power Paddle Boat, 114'.
Rail
Railway, 207' " Central Argentine
"
Hand-rest for Drummond Lathe, 105'.
Type,
Consolidation
way, 125':
Handy Terminals, 344'.
Double~
Type,
125
207' Double-tender
Hardening Small Tools, 466'.
ender of 40 years Ago, 57': Eastern of
Heckman dr Co.'s Stand at Moon. ENGINEER
France Railway, 322; Exchange of,
Exhibition, 443'.
153; Four-cylmdcr Compound, 83'
Hints on Indoor Railway Making, 348', 369'.
Future
Four-cylinder Simple, 228'
Home, A Model Electric, 596.
Railway " Race," 435; Garratt, 126,
Home-madeSide Car, 619'.
273. 353- 393': G-E-R. 115. 153'. 274:
Horizontal Model Steam Engines, 494', 585'.
GermanGoods,434'; G.N.R., 54 Goods,
How a Model Torpedo-boat Destroyer was
273', 320', 565; G.W.R., 208; G.W.R.,
Made, 4 5'.
Runningot, 154,320, 51,427.460' High
How It is DonHonsMction - of a Model
nﬂuenceoi Driving
land Railway, 275
Two-cylinder Marine Engine, 225', 248'.
Lanca
Wheel Diameter on Speed, 565
shire
Yorkshire Railway, 208, 228',
How
an Electric Motor, 290, 370,
S.C.R., 394 Long Piston
20' LB.
to‘Choose
\
.
54;
.T. 8: S.
412
trokes tor, 515;
Hulls, Paper, Construction ol, 54'.
Madras
Southem Mahratta Railway,
Hydraulic Crane Model, Design in Cardboard,
86';
Mallett Articulated Compound,
179'.
51' Natal GovernmentRailways, 351'
NER“ 83', 273', 515'; New British,
Railway Making, Hints 0n, 348",
275; New York, New Haven,‘ and
111039012
3
Hartford Railroad, 1591 Nord Railway
International Correspondence Schools Fes
of France, 460'; North British Railway
tivity. 332%
1
565' North London Railway, Efficiency
Atlantics,”
oi, 564; Opinion oi G.N.R.
ACK. A 5-ton, Turning and Screw-cuttin8.5
208; " Pacific " Ty
56' 125',. 322
M 'terranean Railway,
472'.
Paris, Lyons
ior Filin
Steam Chest, 8'.
566; Performancesoi, 83, 154,207, 230,
oining Up elephonea,574'.
Powerful
320, 351, 394, 427, 460';
Joy‘s Valve Gear lor Model Locomotives,
Narrow Gauge, 351'; Priestman Col»
iieries, Ltd., 433'; Prussian State Rail
246'.
ways, 434'; Radial Tank. 394'; Re—
built, 394; Records in Design,_ 322; .
Electric, 215.
KETTLES,
Rhyrnney Railway, 393': Running of
Keyway Cutting in the Lathe, 8'.
the G.N.R., 83, 154, 320. 42]. 460':
Kites, Box, Making, 532'.
5.15. C.R., 207, 273' Shunting Tank,
Kniic Blades, Cement for Fixing, 154.
33'; Southern Railway of France, 56'
Kniﬁng
tor Drilling Machine,
uperheatingConsiderations,434 Tank,
.Attachment
.
175
57'. 86'. 125. 153'. 273‘. 394. 515':
Tasmanian Railways, 126', 353, 393';
Turbine, 517 Work at Whitsuntide, 56
Balance, Construction of,
LABORATORY
200
howled. 273'. 320'; Moupled. 434'
Locomotives,Electric—Central London Rail
Laoquering Metals, Processesoi, 148,622.
Lalande-ChaperonBattery, SimpliﬁedDesign,
way at Imperial International Exhibi
tion, 54.
232'.
Lamp,
Locomotives,Model—At Imperial Intemation
Small Spirit, Soldering, 245'.
lamps, Old Flash, A Use ior, 319'.
al Exhibition, 54; At the M.E.
Exhi
bition, 515 Cab Fittings lor “ The Great
Latharn Monoplane, “ Antoinette 1V," 3"
Bear," 583'; Caledonian, 54; Card
Lathes—Chip Guard for, 89' Clearing Pillar
Setscrews,Method of, 271' Drill Chuck
board, 241';
Clockwork Caledonlan
tor, 270' Extending the Clutch Lever of
Railway,6 1'; Design tor 2-in. Scale
a Drummond, 542' ' Hand-restiorDrum
106', 156; G.N.R. Tank,
9', 35',
mond, 105' Handy Fittings for {-in,
G.N.
1{-in. Gauge, 583';
73'
Drummond, 194'; 252'; 270'
ome
G.W.R.
G.N.R. 8-it. Single, 217'
made, 122'
Valve
Keyway Cutting in, 8'
-in. Scale Tank, 465'
.N.W.R.,
Milling Attachmenttor Drummond, 252
ar, 246' Latest in, 504'; Joz's
Milling Attachment for
Midland
Railway,
in., 638';
4. 131. 487:
Petrol-driven, 504'
OverheadGear lor“ Barnes 532 Over
i-ln. Scale, 337'
head Gear, Improved, 538', 647 Screw
Ports and Passagesfor, 74' Scale Model
“
Cutting Attachment, 419' Simple Con
Experiment," 487; 5.8. & C-R. Work {ig

Design of Shunt Switchboards, 521.
Design, Simpliﬁed Lalandehaperon Battery,
2 2'.
Detroit Engine Works Stand at Moon. Exor
Nlll Exhibition, 444.
Designing
Building Model Yachts, 548',
and.
77 -
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‘ Notes on Motor
Locomotives, Model—codimud.
Motor Cycle Notes—conﬁrmed.
Cycles, 14‘. 41', 64', 90',_
aitcr Tuning up, 234 ; Free Engine l
rrr' 140', 161', 186‘, 209, 234', 257',
ing -in. Scale, No. 735, 598' ;?S<~ctional\
Clutches, 161; " EN." Four-cylinderi
M oi oi Engine, 113'; Simple Tank,\
:81 . 305’. 319‘. 353. 377‘. 401'. 415' ,
Motor Bic cles, 235‘ ;
Handle - bar ,
457’ 0*". 506', 530'. 553', 579’. $87 73' ; Slide Valves ior, 74' ; Suggestions
Watch an
Carrier, 259° ; Handles
ior Promoting Increased Interest in
613 . 635'
ior Shock Absorbers, 426' : Head Notes on OrnamentalTurning, 25‘.
Building, 601; 3-in. Scale 4—4—4 Type,
lights oi Motor Cycles,141', 637", Horns‘ Notes on the Simple Pendulum, 397'.
Tank, 504'.
Ignition Ad~
Locomotives, Model Electric—Metropolitan
ior Motor Cycles, 48:;
justments, 1n ; Ignition Testing, 257;;
M.£. Prize-Winner,‘,
Railway, 318';
a Magneto Chain, 553'.
jet, Petrol Level at, r4 ; Lathe
Prize-Winner at 51.15. Exhibi
, OILING
Old 5. 6: DR. Carriage, 36r°.
Pctro,
tion, 476'.
Using Engines for, 587; Level,Driving,
Ornamental
Turning, Elementary, 81', 158'
Alterations in, 15; Li htweight, Hem,
London Engine Co.'s Stand at Monzc ENGI
oyd Automatic, Ornamr-ntalTuming, Notes on, 25'.
er of, 588;
Inzn Exhibition, 446’.
OverheadGear
ior Lathes. 538' 647.
ulley, 307'; Longuemare Carburettor}
Luhn'cators, Fixing Caps oi, 112',
to), r4'; Loss oi Power in\ Overtype Model Steam Engine, 49'.
guteration
ld 'Motor Cycles, 554 ; “Mabon” Free,
Rule ior Use with Calipers,
MAGNETIC
Boat, Hand Power, "4'.
En
e Dewce, 587'; Magneto Failure‘
10
an its consequences,18:; Magneto ior, [)ADDLE
Magnetism and Magnets, 3', 29', 98', 218'. ,
Paddle Steamer, L.C.C., Engines iork
Medical Men's
Magneto, Dynamo, Electric Cycle Lamps,‘
Motor Cycles, 550';
164'.
Motor Cycles, :09 ; Mis-ﬁring, The Cause\ Paper Hulls, How to Make, 54'.
583‘. 647
oi, :34 ; ModernisingOld Machines,40! ; 1 Parting Tool, A Useiul, 128'.
Magneto Electric Machine, 313.
,
Motor Cars, Correspondenceon, or, 187' i , Patterns, Straightening and Polishing, 233.,
ManchesterType Dynamo, 538°.
,
' Nerve‘ , Pendulum,
Motor Car, The {100, 187';
Marine Engine, Two-cylinder, Construction oi
Notes on, 597'.
,
and the Motor Cycle, 65; Novelties atl Pen, Electric, for Writing Without Ink, 316';
“5’. “8', s44'" N.S.U."
Show,
\
580';
Gliders,
the
Stanley
Permanent Way, An Improvised, 647'.
Matchbox
41!.
Motor Cycles ior 1909, 15'; “N.S.U."
Pctiticn, National, ior a Uniform Model
MechanicsMade Easy, 534'.
l
New Tricar Passenger Machine, 458%,
Yachting Pond, 176, 55, 512.
Mechanicsoi the Hand Hanuner, 38.
“
“
Melhuish, R., Ltd., Stand at Mount. Enor
Nulitc CombinedLamp and Generator,1 Petrol and Gas Driven Liglaitingand Charging,
’
141‘; Nursing the Engine. 353; Opin
Plant, 279', 380.
NIER Exhibition, 450‘.
ions oi Motor Cycles and Accessories,
at Moon. ENGINIII Regatta,
Metal Strips, New Way oi Producing, 39.
Petrolssqoats
Four-speed
162,
210;
Pulley“
Osborne
Metals, lacquering, r48, 62:.
.
3
‘
257‘; Pedalling Gear, The Necessityoi, Petrol Engine Bed, 440'.
Micrometer,Construction oi, 151’.
531; Petrol, Level at Jet, 14; Petrol Petrol Gas Lighting Plant, 119'.
Microscope,Made irom a Telescope,82‘.
Milling and Slotting Cuttq's, 617.
Pipe, Repair oi Broken, 614'; Petrol Pillar Drilling Machine, 269'.
Lathe,
Milling Attachment ior 3pm.
Saver ior Motor Cycles, 507', Petrol, Pillar Setscrews,Method oi Clearing, 271.1
638.
Tanks, Larger, r61; Peugeot (lialian) Piston Rings, Construction oi, 159‘.
Milling Attachment, “ Universal," icr Lathe, ‘
152'.
£100 Car, 187'; Peugeot Motor Cycle Pit Pony, The Tragedy oi the, 44.
Milling, Automatic Feed ior, 41r'.
Engines, 331':
Planing Machine, Slide-rest as, 104'.
Position oi the Eu
Milnes, H., Stand at MODEL Escruren
gine, 305 ', " P. & M." Motor Cycle, I Plug Cocks, Construction oi, 7'.
1
Exhibition, 445'.
1909, 162' ; Rebushing the Engine, Pocket Shocking Coil, How to Make, 79'.
Miniature Railway Locomotive at M0031.
259 ; Reducing Speed, 506 ; Replies, Polishing and Straightening Patterns, 23.
to Queries, 16, 43. 66, 91, in, 142, 164, Ports, Model Steam, 74‘.
ENGINIER Exhibition, 477'.
Mirrors. Gold, for Searchlights, 4m.
186. 2m, :35. 260. 283. 308. 33!. 354. Power Boat, Model, Construction in Metal,_
,
Model Electric Hana, 596.
378.404.416- 458.483.507,531.589.616.
"9'. 155‘. 284.407'. 517‘
Moan Eunmrsn, Till, Regatta, no, no,
637; Rex Well-designedPassengerMach
at Moon. ENGINEER Regatta,
\
Cycleand
two
:40, :88, 385'.
ine, 63M; “ Roe" Motor
Power8
~
3
5lioats
" Roc " Novelties‘
speed Gear, 402';
Practical Letters irom our Readers, 21', 44',
Moon. ENGINEEI,TIII, Exhibition, 360,441,‘
67', oz', 113', 164‘, 188', 210', 260,
at
the Stanley Show, 507; Side
449‘. 413'
Side-Slip. To
184,308'. 379', 405‘. 427.460'. 481.507
Cars, 482;
Modelling in Cardboard, au'.
Prevent“
Silencing, Effective, 43p
as, my;
Model Making Com titions at Moon
531'. 581.601.615°. 647'
ENGINEER Exhibition, 4B, 72, 445', 456';
Skid Preventer, An Eiiicient, 615%, Prize-winner, Model “ Great Bear," at Moon.
Plugs, 112'; Spare,
Sooted Sparkin
Eucrsrra Exhibition, 455'.
47 '
Model 3Making ior Beginners—New Form oi‘
Parts, 377; Spar ’ng Plu , An Improved, ‘ Prize-winning Models at the Exhibition, 474'.
Solenoid Engine, 345'.
,
42' ; Sparking Plug Trou le, 43 ; S *tiial Processes oi Enamelling and Lacquering
Metals, 1 8.
Machines, Buying, 209; Stanley how,‘
Model Motor Boat Association, 558.
ModernReceivingSet ior WirelessTelegraphy,
1909.404, 507- 531. 553, 579‘: btaitmx Propeller, Model Aeroplane, Making, 33'.
Dlﬁrculty, 530', Stro e oi Engines, Propeller, Reversible Bladed ior Model Speed,
322O. "
Boats, qu'.
Monoplane, Antoinette IV," How to Make
Long v. Short, r40; Tandem Motor
,
a Cheap, 566'.
Cycles, 377; Tappet Clearance, 41, Propellers, Aeroplane, 92, 165'.
" M.C.C., Propeller Testing Device, s'.
;
Monoplane,Latham " Antoinette IV," 31'.
Tu:
Moon.
Emmi!"
187'
59
Three-pointed Sparking Plug,‘ Propellers, Screw ior Flying Machines, 36:'.
M. Blériot's, Flight Across the‘
616;
"
Mongane,
glish Channel, 145'. 42' ; Timing theMagneto.33o; Tinkcr- \ Pump, Simple Feed, Construction oi, 295‘.
Mono Rail, Mr. L. Brmnan’s Full-size, 529°.
ing," 186-, Trial, The Last Quarterly, Puncture Repairing, Tool ior, 176'.
Mono-Rail, From Spinning Top to, 364',
of 1909, 457: Tricar, Low-Built Racing
" T, T." Motor Cycle,
395', 490' 543‘. 593'. M7
Type. 580', 6r6;
UERIES and Replies, 22'. 45', 69'. 93',
MorseWriting Apparatus, 535'.
115', 142', r66', 190', 212',238', 262‘
Racein the Isleoi Man," 377; Tuning-up
Motor Boat Championshipat Glugow, 390. 1
Motor Cycle, l
Hints. in, 186; Two-S
286'. 309'. 133‘. 358‘. 381'. 406'. 429 .
Motor Cycle Notes—Accessoriesat theStanley,
,
283;
;
Proposa
Tyre
162'
461'. 485'. 509'. 533'. 559'. 551'. 604%.
Tyres,
Show, 58!; "Aerial" Mott! Cycle ior‘
ior High-Powered Machines, :40; Tyres
6:8" 648'.
I910, 389'; " A.F." Auto-Plug Cleaner,’
Queries, eaders'Repliesto, 263.
ior Passenger Motor Cycles, 354, 506,;,
'
“2' ; "Automatic Inlet Valve Opening,
Using Motor Cycle Engines ior
ving1 Quick Revolution Engine, if b.h.-p., 67.
635;
B. Gt B." Carburettor iori
Lathes, 587 ; Variable cw Arrangement, l
1910,481' ; Belts ior Motor Cycles, 90;
Anto Wheel,
ModelMotor Boatsat MoonlEucn
A New, 636; "Wall"
RACING
Belts ior Winter Riding, 530°; Belt,
NEER Regatta, 96, no, 240, :88, 385'.
579' ; \Vilkinson Sword Company'sTour
Trouble, 329;
l as a Motor Fuel,1
ing Auto Cycle, 553'; Workshop Notes, Racing Yacht, How, Model Steam, 409'.
etc, 550' ;l
Railroad Bridge, Model Steel, 203'.
A Suggestion,6:3.
354; Bosch Ball-bearing M
Bradbury
cle, 78'; Motor, SeriesWound, Controller ior, 391'.
Railway, A rl-in. Gauge. Model Great Nor
3} h.-p. Motor
"
"
h.-p.
thern, 222'.
Brown
3
1909 otor ycle,l Motor Tricycle, Adventures with, 293'.
64';
a Motor Cycle En
But!
Motor Wire Connector, 55'.
Railway Coacha, Model,Speciﬁcationior {-in.
gine, 282;
Scale,
Second~hand‘
414'.
uyinga‘a
Machine, 426, 58;
burettor Adjqu,
Railway Making, Hints on indoor,
69'.
merits,
Petition for a Uniiorm Pondh‘ Railway, Model, Account oi 3‘48',
e Grand
burettor Gauzes, zro;‘
Carburettor (Longuemare,Alteration to), NATIONAL
Northern, 348‘, 369'.
i
5“176.ass.
“
, Rand Society of Junior Engineers, :64.
Clair "‘ Naval DemonstrationModels, 563'.
14’ ; Carburettor on Fire, 48! ;
Silencer, 90', 282';
Clutch, The Needles,Files Made irom, 55.
Readers' Replies to Queries,263.
Controlling on the Needle Valve \gitator, 496'.
“Mahala,” 587°;
Receiving Set ior WirelessTelegraphy, 322'.
Exhaust, 64; Cost oi Running a Motor, News oi the Trade, 47, 71, “9‘, 167, 1:5,, Regatta, The Model Motor Boat, 96, no, 240,,
188, 385'.
Cycle, 40:; Dangers oi Under Lubrica‘
=63. 287, 335. 407. 431. 487, 534'. 559.
tion, 425;
oi Sparking P1 ,\
l Repairing and Construction oi Motor Bicycles,
583’. 605‘. 631‘221', 243', 302‘.
305; Douglas Tm-c 'Iinder Motor Cy‘lgz, Non-Corrosive Fluid, 496.
.353; Exhaust Northern Model Yachting Association, 459'.
306'; Donna on
Replies to Queries on Motor Cycles, 16, 43,
Whistles ior Motor Cycles, 308, 330, 457, Notes on Gau es, 639'.
66, 9!, 112, I42, 164, 188, 210, 235, 260,
Exhibits Outtandi
at thel Notes on M el Yachting, 17', 135', :36',l
554,615';
183. 308. 331. 354. 378. 404- 416. 459i.
Stanley Show. 579': Flu"!
,
“uninsl
355‘. 558483.507.531. 589. 616, 637

';

in;
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I
gatta, 385'; Building Featherweight,21,
Dynamo, Well-made Model,
67 ; Cargo Tramp, 308' ; Design for UNDERTYPB
537'
Clyde Paddl" 500' ; Design for Tug , Universal Milling Attachment, 252'.
boat Tammi». , 130', 155' ; Half Model
0! 5.5. Slenisb, 499'.
Automatic Brake, Working,
Steam Yacht Daphne, tody Plan of, 379'.
VACUSUM
42 .
Steam Yachts, Construction of, 517'.
l Vacuum Tube Effects, 626.
Steam Yachts, Modelsof, 517'.
Vacuum Tubes, Siiupie Wav of Making, 528'.
Steering Gear, Electric Gyroscopic, for Model Valve Gear, joy's, for Model Locomotives,
Boats, 480'.
246 .
Steering Gear of Model S.Y. Dupluu, 380'.
Valve Gear, “'0an Model of Corliss, 289'.
Stockton and Dariington Railwa , Old Car Valvular Action of ird's \Ving, 11'.
4
Vertical Model Steam Engines, 295'.
riage and Wagon Used on, 3 1'.
Stuart Turner, Ltd.'s Stand at MODEL
Bench, Model Travelling, 624'.
ENGINEER Exhibition, 442'.
WAGON, Old, Used on the S. 61 D.R.
SAW Screw-cuttingand Turninga 5-ton jack, Su ar Reﬁnery, How to Make, 296', 626.
362'.
S tchboardfor Small Power Electrical Work, Water Gauge,Compact,for ModelBoilers, 2 72'
47 ’
Attachment for Plain Lathes,
Water Motor and Dynamo, Combined, 607'.
490'.
~Screw-cu’tti.ng
Switchboards, Shunt, Design, Construction, Wembley Park Challenge Cup, Rules of,
419 .
Screw-lugTackle for Model Engineers, 71.
and Use, 521'.
483. 536. 581
“ Synchronorne
"
Screw Pro ellers for Flying Machines, 632'.
Electrical Time Transmitter, " White Magic" Competition at Moon.
Screwsandeolts for Model Makers, 58].
How to Make, 398', 417'.
ENGINEER Exhibition, 483.
Screws,Tools for Rapid Production 0!, 149'.
Machine, An Improvised, 199'.
‘ Winding
Scribing Block, Simple Constructed, 616'.
Windmill, A Small Power, 4'.
Competitions, 47.
TANGOMOTOR
Searchlightu,Gold Mirrors fur, 410.
Tangomotor, Hints on Building, 113'. l “fire Grip and Strainer, A Combined,634'.
Sectional Model of Steam Engine, 113'
Tank Locomotives, 57', 86'. 125, 153', 273'. Wireless Telegraph Aerials, the Erection oi,
Sell-raising Curtain for Model Theatre, 68'.
1'.
394
WirelgssTelegraphyApparatus, 120,260, 322'.
Self-ccntreingChuck, Design for, 33'.
Tank, Motor Cycle, Steadyin , 568'.
Sensitive Drilling Machine, 275'.
ireless, Licenses Wireless Telegrath at Moon. BNGXNIII
Telegraphy Installations,
Series Wound Motor, Controller for, 391'.
Exhibition, 473'.
f0r, 6.
Shaping Machine, A Portable, 631.
Telegraphy, Wireless Apparatus, 120, 260, Wireless Telegraphy Installation, 24.
O.
Shocking Coil, Pocket, How to Make, 79'.
Telegraphy Installations, Licensee
322
,
Shocking Hand Shake,Connectionsfor, 67.
TelephoneConnections, 574'.
Wireless
o
Shunt Switchboards: Their Design, Con Telephone, Experiments with, 185'.
Wood for Model Aeroplana, 431.
struction, and Use, 521'.
TelescopeTurned into a Microscope,82'.
Working Model 0! Corliss Valve Gear, 289'.
,Side Car, A Home-made,619'.
Toll-tale, Electric, for Cistern, 92'.
Working Vacuum Automatic Brake, 428.
Silver Steel Making, 626.
TernperingSmall Tools, 466'.
Workshop Notes and Notions, 7', 55', 104',
Simple Model Steam Bnﬂne Construction, Terminal, A Useful Wiring, 105'.
116'. 175'. 145'. 170‘. 294'. 344'. 496'.
Tenninals, Easily Made, 344', 392'.
, 494‘. 540'. 590'
568'.
- Workshop, The Model Engineers',at Mann.
Shderest as a Planing Machine, 104'.
Tesla Coil to Work in Air, 265'.
Slide-valves,Model Steam, 74'.
Tesla High-irequency Apparatus, 561'.
Enemirnn Exhibition, 450'.
Society of Model Engineers—London, 68, Tesla Spark Coil, 303'.
Wreck oi the Model SpeedBoat Incubus, 48.
Propellers, Device for 596'.
Wright Biplane, Design for Model, 439'.
91. 2H. :38. 260.285.309. 358.381.405. Testing
" The Captain " Stand at T11: Moon ENGl-. Writing on Blue Prints,
461.473-484.500.533.581.601.
554.
3:8. 4655;.
Writing Without lnk, Electric Pen for, 316'.
NIlR Exhibition, 443'.
Society oi‘Model Engineers, Provincial—Bir
Three—cylinderCompressedAir Engine, 177',
Clubs, Model—Beifast,,237, 355'!
mingham, 93, 139,211,261,332.42515°91
284.
Bootle, 356; Bowes Park and South
$33.627', 648; Bradford, 93,140,211,428, Time Transmitter, Electrical, How to Make a YACHT
509,603 ; Bristol, 488-,Cheltenhani,312:
gate District, 96
Clacton, 355
"Synchronomc," 398', 417'.
Coventry, 13g, 140, 166, 261, 381, 428; Time Transmitter, Electric, Made from Scrap,
Griinshy and Cieethorpes, I39. 236';
Dublin, 312,628,648; Jarrow and District,
District,
84;
and
Maid
373‘
Jar-row
stone, 558-, North Mi dlesex Model
ow, 605' - Pit
484; Leicester, 381, 509; Manchester, Tools—Breast Drill, The G
Navigation Society, 238; Norfolk and
ting Cycle Spokes, 175 ;
Hardening
12.332.508 ; Sheffield,603; Tynesidc, 461.
Norwich, 356; Portsmouth, I39. 236',
Small, 466'; Lathe, Drummond, 3}-in.,
-Society of Model Engineers at the ALE. Exhi
ueens Park, 17'; St. Helens,
555-,
194';
Making Small, 466';
Micro
bition. 455'. 473
uthnmpton, 138', 558; South
139';
Solenoid Engine. Double-acting, 345'.
meter, Construction oi, 151'; Milling
Spark Coil—Construction of a 4-in., 121'; Al
Slotting Critters, 637;
and
Pad.
sea. 357'; Tooting. 357; Wirral. 356.
60 .
Universal, 605';
Parting,
Patent
~5-in.,
633.
128'; Pin Drills, 93; Prevent from Yacht Clubs, Model, British, Burgeeaof, 135'.
Specificati n for Model Railway Coaches,l-in.
Scale, 424'.
Rusting, 494;
Puncture Repairing, Yacht, Model, Design for Germanic,20'.
Speed Boats at Model Motor Boat Regatta,
176'; Rapid Production of Screws and Yacht, Model, Racing at Highgate, 17'.
Small Turned Articles for, 149' ; Simple Yacht, Model Steam, Daphne, Body Plan of,
385‘
Speed Boats, Circular Coursesfor, 44, 92.
Rivet Making, 126'; Temperlng Small,
37
Speed Boats, Model, 405.
466';
Trueing Castings for, 157'; Yacht,9ModelSteam, Don's, 169'.
Yacht, Model, Steam Racing; Hope, 409'.
Speed Boats, Model, Boilers for, 483.
Useful for Turning, 157'.
SpeedCounter‘for Working Models, 184'.
Torpedo-boat Destroyer, Design for Model Yacht Races,Model, Scoring in, 18.
Yachting Association, Northern Model, 459'.
Spinning Top to Mono~RaiL364', 395', 490',
lilv'l‘trir‘,211'.
Yachting, Model, Notes on, 17', 135', 236',
,543'.
617
593'.
Tor|wdo~lnat Destroyer, Model, 103'.
_
Model,
Made,
Spirit Soldering Lamp, 245'.
How
Torpedo—boatDestroyer,
355‘. 558.
_
Yachting, National Petition for a Umiorm
Starrett Coriipaiiy'sStand at Monet ENGINIER
, ,
435'_
Pond, 176, 355, 512.
Exhibition, 454'.
Torpedo-boat Model, Construction of Fittings
I
Yachts, Model, Designlncand Burldmz. 545'.
Staufler Lubricators, Fixing Caps of, 112'.
620'.
Steady Rest, A Useful, 344'.
555'. 577'Trade Exhibits at THE Moon. Encinnn
_
Yachts, Model Sailing—A plication of inter
Exhibition, 442'.
Steam Engine for Beginners, 26', 87', 337',
_
C.
tM.E. Exhibition,
national Rule, 136'
Transformer, A 500-watt,Aiternat1ngCurrent,
5
Steam Engines, Model—Condensing, 1';
355. 456': Handicapping. 358; Inter
172'.
Rule,
national
Adoption
of, 17'; Mea
of,
Model
Experience Travelling Saw Bench.
Condensing Marine, 586';
624'.
surcments ,lnternational Rule of, 17',
with Small Marine, 284; Horizontal, Tug-boat, Design for Model, 1 0', 155'.
ChallengePlate,
6'
Moir
Winner of,
Tnawhilo,
cl,
M
Scale
13
494', 585';
L.C.C. Paddle Steamer, Tug-boat
129'.
238'; M.Y.C., Anvers, 20';
Racing
164'; Making Piston Rings for, 159'; Turbine, Model Tangornotor, Hints on Build
17';
at
Highgate,
Racing
at Ports
in , 113'.
Marine, 475': Marine Engine Construc
_
mouth, 558; Racing at Southampton,
tion. 225'. 248‘. 544’ ; Oscillating. 494'. Turnmf Articles, Tools for Rapid Production
138';
Racing at Springburn 238'
Prize-winners,
of, 149'.
540';
Overtype, 49';
Regatta of the Norfolk and Norwich
475'; Sectional Working. 113' ; Semi Turning andScrew-cuttinga 5-ton Jack, 472'.
for,
M.Y.C.,
356;
Regatta at Clacton,
Turning,
A Useful Tool
157'.
portable, 49'; Simple Construction of,
355; Regatta at the Bank Suisse at
Two Turning, Elementary, Ornamental, 81', 158'.
Traction. 475';
494‘. 540':
20';
Bosses,
Versailles,
St. Helens M.Y.C.,
176'.
cylirider Marine, Construction 0!, 225', Turning Flywheel
13o'; Scoring in Model Yacht Races,
Turning, Ornamental, Notes on, 25'.
248', 544'; Vertical, 295', 416'.
18;
for, 176,238; Wirrai
Ponds
Locking,
Turntable, An Automatic
Uniform
Steam, Model Yacht, Doris, 169'.
525'.
Cargo, Turntable, Design for a 2-ft. 6-in., 470'.
Club iii-metre Cup Race, 603.
Steamers—Building. 408', 517':
Paddle,
Steam,
Stand
MODEL
Yachts,
Construction
of, 517'.
at
Twining Aeroplane C0.‘s
Constructionof, 498' ; Fast Clyde
ENGINEER Exhibition, 448'.
Columbia,497' ; S.S. Simisli, 502', 519' ;
Amalgamate,
16.
Tugboat 'I‘muvln'liz,120', 155'.
Two—JawSimple Chuck, 368'.
ZINC, To
Steamers, Model—At Monti. ENGINEER Re Tyre Pump, Electric, 215.

;
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Reversible Bladed‘Propellcr for Model Speed
Boats, 189'.
yRihbons,Metal, New Way of Producing, 39.
,Richarrkon, C. E. 8: Co., Stand at M0031.
ENGINEER Exhibition, 446'.
,Richfnrd 81Co.'s Stand at MOD!!- 81401.1!"
Exhibition, 446'.
,Rivets,{SimpleDevice for Making, 126'.
Rolling-Stock, Early, on the Stockton and
Darlington Railway 361'.
Rolling~Stock,Scale Model, 583'.
,Rules 101Model Motor Boat Racing, 483,536,
581.
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INDEX TO QUERIES
-Lighting

AND

Installation, Dynamos—continued
Drivin , 383; oo-u'att, 464';
watt, 604°.
333;

ACCUMU'LATORS
116; Making Storage Battery oi, 358;

Resistance for
Regulating Charge, 95
Chargin , 648; Using in Parallel, 334;
Windrni Charging Plant, 359.
Acetylene Gas Generator, 263.
Aeroplane, Model Design, 407'.
Aeroplane, Model Experimental,
358.
“
Aeroplane, Model, Wright," 383.
Aeroplanes, Model, Twining's, 93, 95.
Aluminium, The Usesoi, 47.
Atmospheric DischargeTrouble on Telephone,
82'.
Automatic Charging Cut-out, 309.
Automatic Vacuum Brake, 45.
Auto Transformer, Windings tor, 22'.

15o-watt,

Calculations, 119.
Experimenting, Precautions
_
in, 46.
Electrical Indicator, 650
Electrical Pocket Book, 22.
Electrical Text-hooks, 95.
Electrically-driven Model Torpedo-boat De
stroyer, 630.
Electric Beam Engine Failure, :86.
Wiring, 214', 263, 431', 485',
Electric.Bell
533 Electric DischargeEﬂects, 486.
Electric Horn ior Motor Cycle, 215.
Making Small, 430.
Electric Howler Construction, 407'.
BALLOON,
Batteries—Edison-LalandeT pe, 648; Electric Piano Player, 631.
hanganese Electric Table Decoradons, 604.
Increasing Voltage at, 23;
Electro Motors—Alternating Current, 215;
tor, 383.
Attraction T 'pe, 262; Construction,
Battleship, Brazilian, Mines Guest, 212.
510; Centre g Small, 69, 381; Speed
Battleship, H.M.S. Dreadnoughl,22.
Belt Driving tor lathe, 462.
Control oi, 581; Testing Three-Phase,
190°; Windings, 45'.
Bleriot Mono lane, :14.
Boilers, M el—Desi nlng G.W.R., 142'; Elec‘tro-Magnets,213,262, 335, 350.
Setti'ig in Engineering, Marine, Electrical, 334.
Donkey Pump or. :87;
Small Power Hori
Brickwork. 23';
zontal, 23‘; Steel for locomotive Type,
Paddi’eWheel, 534.
Firing oi Charge in Petrol Engine,
214; Water Tube tor LN.W.R. LOCO FEATHERING
motives, 486', 534; Water Tube ior
287. 350
Flapping Flying Machines, 650.
Peckett Locomotive, 310'.
Fountain ior Aquarium, 429.
Brake Van, Goods, zo-ton. L.N.W.R., 70'.
Frosting Aluminium, 335.
Testing for Fault in, 115'.
CABLE,
Blo ipe, Construction of, 214.
Cattle Trucks, L.N.W.R., 116‘.
GASGas ngines—Bunsen
Burner Diﬁ
Cementfor Metals, 463.
cnlty,
Lathe,
334 ; Frost Prevention in Jacket,
Wheels
ior
95.
Change
;
with,
Bag.
Gas
Trouble
6:9; Minia
559
Chemical Rectiﬁer, Failure oi, 142.
ture,287,406; Mis-frring,7o ; Purchasing
Chemical Rectiﬁer, ior Alternating Current,
Running, 69; Suction-Actuate
462;
43°
Valves, 263; Timing, (:29,648.
Coachesfor Model Railway, 533.
Gas Mantles, Making Incandescent,383.
Coil for Wireless Telegraph , 95.
Generator, Three-phase,Power oi, 333.
Condenseroi Spark Coil, 3 1.
Goods Wagon, ro-ton, L.N.W.R., 46'.
Condensers,Adjustable, 115'.
Gun, Model Quick-ﬁring Design, 191.
Connectionsfor Small Installations, 533'.
ConvertingSteam to Gas Engine, 651.
Resonator Sparks, 485.
CopperingIron Wire, 45.
HERTZ
High-Frequency Transformer, 143.
Current irom Induction Coil, 43o.
H.M,S. Dreadnought,22.
Cycle Dynamo, Permanent Magnets, 335.
Hydraulic Apparatus, Design of, 167‘.
Hydraulic Press, 215.
Electric, tor the Table,
DECORATIONS,
60.4.
Gas Mantlcs,
“ Depolariser,"
INCANDESCENT
The Meaningoi, r16.
Induction Coil, Action oi, 333583.
.
Designin a Rheostat, 534'.
Induction Coils, Design of, 70.
Induction Coil, Work Done by, :62.
Design 0 Hydraulic Apparatus, 167'.
Daign oi Induction Coils, 70.
Induction Motor, Constructionoi, 143'.
Design oi Model Aeroplanes,407'.
.
Detector, Construction of, 582.
Rectiﬁer for Are,
LAMPS—Aluminium
Donkey Pump for Model Boiler, 287.
464 ; Arc, How They Work, 429 ; Carbon
Drop in Volts. 534'.
Making, 117; Multiple, Control
Ffilanient,
0,
Dynamics oi Levitation, 511.
3 .
Dynamos—Compound Wound, 629; Con Lathe C ange Wheels,95.
struction and Design, 464', 510 ; Con Lathe Slide-restConstruction, 190'.
struction of } h.-p., 604'; Design tor 60 Launch Type Link Motion, 628'.
watt, 464' ; Eight-Polar Armature Wind Leakageoi Electric Current 487.
ing, 286' ; Ironclad, 604'; Magneto Lighting. Electric, Inc
tions, 33: ‘5'
on
Cycle Difﬁculties. 511; Mount
“6. no. 383.60+
Iron Ralplate, 287; PermanentMagnets Lightning Arresters, 1 0'.
oi Cycle, 335; Reducing Speedof, 462' ; Lightning Conductor in Wireless Telegraphy,
Steam Plant for 509 ; “The A BC oi Dy
485.
namoDesign," uerics on, 65: ; Two-pole L.N,W.R. Cattle Trucks, 116'.
Overtype,359; aterDriven,212'; Wind L.N.W.R. CoveredTruck, 46'.
ings, 286‘, 333, 359; Windmill ior Locomotive Drawings—Du Nord “ Atlantic,"

ELECTRICAL
Electrical

REPLIES.
Locomotiw Drawings—continued.
463; G.N.R. 8-it. Single, 630: Great
CentralRailway 6-coupled,462'; G.W. .
No, 171,“ Albion," 214; L.B. 81S.C.R.,
"
Gladstone" Class, 287; L.N.W.R. No.
513, 215; L.T. 8: SR. No. 80 Class,
650'; Midland Compound. 631;N.B.R.
No. 768, 4—4—0 Type, 262';
"
" Compound,N.E.R.
431;
"4~4—o " Smith
Peckett Saddle6-coupledTank, 310' ;
S.E, Si C.R., No. 326,Tank, 21:.
Locomotives—OCR“ 462‘ ; G.W.R. Chim
ney, 648'; G.W.R. Swing Link Bogie,
118, 629'; L.N.W.R. 8-coupled,118';
N.B.R., 262‘; " Peckett" Tank, 310';
Wheel Arrangement Notation, 95; 6
coupled, 310', 462'.
Locomotives, Model—Arrangementoi Steam
Pipes in \Vebb-Compound, 630'; Axle
Building Small
Springs, 94‘, 214';
Power, 629;
Clockwork for, 649Coal Buming Firebox ior G.N.R. " At
lantics," 212°;
Coupling Rods, Ar
rangement of, 118'; Crank Axle Cou
structiori, 604';
C linders, 604; De
signior 1}-in.Gaugc ank, 510‘; Design
ing G.W.R. Boiler, 142' ; Design at iﬁ-in.
ScaleM.E., 214 ; Driving BearingSpring,
94';
Equalising Gear, 94';
Firebox
ior G.N.R., 212°; G.C.R. 6-coupled
462';
8-it. Single,
,
G.N.R.
G.W.R. 2—4—0 Tank, 604'; G.gag'
.R.;
" Lord of the Isles " Type, 94; G.W.R.
Swing Link Bo 'e, 118,629'; Lancashire
430', 539‘ ;
and Yorkshire gailway, 94',
LB. & S.C.R. " Gladstone" Class, 382';
T , 533;
LN.W.R.
"Precursor"
Tank, No. 44
as, 486',
LN.W.R.
L.N.W.R. Tank No. 528,4-—4—2
Compound,
;
Webb
L.N.W.R.
9
8~coupled Goods,
LN.W.R.
Scale, 117';
Midland Railway
real, 559;
“At
Ex
NMEodlglling
- a - 4—4—0.
lantic "
431;
YP'r
Tank,
No. 1,238, 582; l‘Peckett"
310‘. 582; Pump-driven irom Axle,
431‘ z Reversing by Slip Eccentri
167: SE an
651: Seized
c . R . 4—4—0,Regulator,
0. 516, 582: Single
Driver G.N.R., 59' , Smokebox Front
Casting, 628;
rings for, 94', 2:4',
Tank, ii-ln.
auge, 510';
Valve
for r-in.
Gear tor, 287'; Valve Gear
“ Gladstone"
Scale LB. 8: SC.R.,
Class, 382'; Valves ior Pun
Driven
irom Axle, 431'; Vaporising Spirit Lamp
for, 649.
Locomotives, Model Electric—Bearings (or,
Lancashlre 6: Yorkshire Rail
335';
way, 430'; Reversing, 383; SE. A:
C.R., 463; Tank 2—4—2 Type, 430'.
Construction,

630.
MAGNBTO
MagnetoShocking Machine, 45, 47.

Manganeseior Batteries, 383.
Engineering, 334.
Marine Electrical
"
Modellin " Atlantic Type Locomotives,431.
Motion or Model Diagonal Paddle Steamer
Bush a 649'.
Multiple Control of Lamp, 93'.
HM'S Law, 215
Oscillating Transformer Construction,
359
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an Invention,

3n.
PATENTING
Permanent Magnets,Remagnetising,ir5.

Petrol Engine Valve Gear Making, 43L
Piano Player, Electric, 63!.
Power (or Electric Lighting, 38;.
Propellin Railway Trolley, 631.
Pulley, Finding Relative Size of, H7.

QUICK-FIRING

Gun, Design, i9i.

Trolley, Propelling. 63L
RAILWAY
Rectiﬁer ior Arc Lamps, 464.
Reversingby Slip Eccentric, 65x.
Rheostat, Designinga, 534'.
Rolling-Stock Drawings, LN.W.R., 46‘, 70'
Rotary A.C. Rectiﬁer, 239.

Steam Regina, Model—Compound Marine, Transformer Windings, 14:.
383; Conwting to Gas Engine, 65x; Trucks, I..N,W.R., Cattle, “6'.
Cylinder Coating Diﬁculti'es. at: : Diago— Trucks, io-ton, Box, I...\'.W.R., ‘6'.
nal Paddle, 649‘; Dimensions01Launch
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Model Cross-Compound Condensing

Engine.

By ]. ROTHWELL
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“(<an
M.
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GENERAL VIEW OF ENGINE 0N ITS RAISED

HE

I

of an engine
it would be of
interest to your readers to both see and
read about a. model cross-compound condensing
with a Corliss cylinder, being an engine
engine,
that is generally used for driving the cotton mills
I have often seen them being
of Lancashire.
in the engineering shop where I work
erected
as a turner, and being a. reader of THE MODEL
ENGINEER, it struck me they would make a good
and original model, if carried out like the real thing;
and that, I think. I have accomplished, with due
thanks to THE MODEL ENGINEER {or the many
useful hints on model making.
The H.-P. cylinder is of the Corliss type, 2-in.
photographs

I have just

made,

give

are

thinking

FOUNDATION.

by 4-in. stroke. The piston is ﬁtted with
two Ramsbottom rings, and the piston-rod is let
in a taper ﬁt and secured by nut, the rod being
i} in. and 5-i6ths in. diameter, extending through
the back cover to both support the piston and
make up the bed.
The valves are bored § in.
diameter, and are double-ported, ﬁtted with valve
with elongated
holes right through.
The valve
spindles are of mild steel 7-32nds in. diameter, and
a collar 7-i6ths in. diameter for the brass metallic
valves to work against, and also two ﬂats 3-16ths in.
in. for operating the valves. The trip motion
by
is S. S. Stott's design, and is ﬁtted with a mild steel
trip block. with two cast-steel cams for lifting the
dies hardened, and
trip rods, and two cast-steel
bore

i
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and every working part is fitted with a
brass sides.
The cams have two levers keyed on,
hushed,
lubricator,
there
and they are connected to the governors by rods
being
twenty-six
altogether,
in
which are all my own make.
in. diameter, with lengthening—box
3-32nds
The beds are of the target~end type, being ﬁtted
the middle, chased left and right hand. The trip
dies, let in, with
a base 2 ft. by 3 ft. 6 ins. long, supporter!
rods are ﬁtted with cast-steel
by
on
51X stands. the bottom being of wood covered with
leather to prevent damage, and clatter on the
blue steel, so that it is easily cleaned down. The
trip block. The socket ends which the rods screw
brickwork round is canary wood, painted and
into are ﬁtted with split brasses and taking-up'
varnished. The beds are enamelled
The dash-pot is ~ﬁr-in.bore by I 9-16ths in.
screws.
dark green,
the base being tiled in the middle and grained all
drilled in and valves for
long, and has air-passages
round to represent carpet. The lot weighs about
There is one spring and
the regulating of same.
2 cwts.
two gun-metal pistons. The rods are secured to
piston with the ball-joint, and adjusting-screws
_I have had the engine running for about a fort
and locknuts in piston. The exhaust-rod is chased
night, connected to a Lancashire boiler at a local
left and right-hand for adjusting the exhaust valves.
factory. The engine ran well with 90 lbs. of steam
The bonnets are of mild steel bushed with gun
metal, and have drainpipes connected
to
The cylinder is also ﬁtted with two
same.
safety valves and one three-way indicating
,
cock.
The L.-P. cylinder is of the slide-valve
The
by 4-in. stroke.
type, 31--in. bore
piston is ﬁtted with two Ramsbottom rings.
The piston-rod is 5 in. and 5-16ths in. diam
eter, let in piston with a taper tit and nut,
the 5-16ths in. running in the air~pump, which
is one of Michael Longridge's patent air-pump
and condensers combined, and is 1§»in. bore
by 4-in. stroke, ﬁtted with six delivery valve
rubbers, % in. diameter at either end, there
being twelve altogether, and two air-valves
on top of pump. The bucket is of gun-metal,
The
ﬁtted with two rings, and is I in. long.
barrel is of gun-metal. let in pump. The
injection valve is underneath the bed, and
The
operated by the lever on top of pillar.
crossheads
are of mild steel, with cast-iron
slipper-blocks cottered to, and have split
brasses with taking‘up screws and locknuts.
The telescope indicating arrangement works
The con
pin.
off the stud on crosshead
pin
necting-rods have forked ends with
cottered in, and Split brasses and wedge
block with screw for working the same.
The crank-pin is shrunk in and drilled for
The cranks are of
band for lubrication.
mild steel, shrunk on shaft and keyed.
The pedestals are of the wedge type, with
brasses, in three pieces, and shell cap, also
to
steel wedge operated by screw connected
The
cap, and is I in. bore by 1} ins. long.
eccentrics are in halves, so that they can be
AN END VIEW or MomzL CROSS-COMPOUND Cononnsmc
taken oﬂ the shaft, and are keyed to shaft
By J. ROTHWELL.
ENGINE.
hardened.
dies,
screws
with cast-steel
and
female,
valves,
on
ﬁtted,
eccentrics.
the starting valve being full
male and
The clips are
on the Corliss
The eccentric-rods are secured by two i-in. studs.
open, and the governors keeping her well in hand.
I have had her running at 150 r.p.m. ; this is only
and all rods have straps, gibbs, cotters. and set
a slow speed, but it gives the governors something
screws for holding the same.
to do, and I think it is a. nice speed for exhibition.
The shaft is 1% ins. diameter at the biggest place
as one can watch the trip motion work a lot better
The ﬂy-rope pulley has ten grooves
by I4 ins. long.
—it is like a watch ticking. The air-pump works
for 3-16ths-in. rope, and is 15 ins. diameter by 2% ins.
very well; but with the pump being so small, I
wide. There is also a barring rack on the side of
have had to put brass springs behind rubbers,
The wheel is
flywheel for small barring engine.
so that the rubber is always kept on the face.
in halves secured together by dowels and cotters,
After doing this she condensed splendidly, keeping
also six 1>-in. bolts, and there is also a preparation
as cold as a key.
There are eight H-arms of a total
I had a good many engineers
for hoops.
and friends watching her run, and they expressed
weight of 48 lbs., being staked on shaft with four
the highest satisfaction.
keys‘
It has taken me two years to make, spending
The boiler pump has a §~in. diameter ram by
every spare hour on it. I did my planing at a
i-in. stroke. The clack-box is cast to barrel,
local mechanic’s shop, paying for the loan of the
having brass seatings and valves. All levers are
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turned at the shop while
planer, and the ﬂywheel
on furlough;
all the other I did on a 3)-in. centre
Britannia screw-cutting lathe, having no drilling
machine—only the lathe. I had my compound

rest bolted on my faceplate to bore and turn the
target ends to receive the cylinders, and I have
sunk all the key-beds in the lathe, also cut the
slides out the same way.

Magnetism and Magnets.
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of current

ﬂowing is called the ampere
be composed
of a small number of
amperes and a large number of turns of thin wire,
or a large number of amperes and a small number
amperes

turns: it may

of turns of thick wire, or any intermediate pro
The magnetising power would be the
portion.
if the ampere~turns were the same for a given
same
of coil, except that very thin wire tends to
siae
slightly increase the size of the coil owing to the
extra space taken up by the insulation.
Electro
magnets are of great use in electrical engineering.
They are an important part in the construction

By ALFRED W. .MARSHALL, h'I.I.1\Iech.E., A.M.I.E.E.
(Continued [mm page 544, Vol. XX.)
IlI.——EL£ch0-MAGNi—:rs.
is a magnet which depends
for its magnetism upon the effect of an
electric current ﬂowing in an insulated wire
wound in a coil upon the magnet itself, which is
of
then
called the core.
are
Electro-magnets
various shapes. Figs. 28a and 1711show two common
forms. When an electric current is ﬂowing through
the coil or coils it produces magnetism in the core,
which becomes a magnet having one N and one S
pole (see Part I): if the current ceases to ﬂow, the
magnetism disappears from the core, but reappears

N electro-magnet

immediately the ﬂow of current commences.
The core must be of some magnetisable material,
such as wrought iron or certain kinds of steel;
it may be solid, or composed of a bundle of wires or
The wire must be wound in a certain
thin strips.
proper direction, so that the turns all assist in
producing the magnetism. Figs. 18 and it) show
the direction of winding for the magnets of Figs. 16
It the direction of ﬂow of current or the
and 17,
direction of winding be revarsed, the polarity of
The magnetic strength
the magnet will be reversed.
depends upon the number of turns of wire in the
by the number of amperes of
coils multiplied
the greater the value of this
current ﬂowing;
product, the greater will be the magnetic strength
of the poles. A critical point, h0wcver, may be
reached at which the core becomes nearly saturated
with magnetism ; then an increase in the magnetis
ing power of the coil will not produce an appreciable
in the magnetic strength of the poles.
increase
The core is then said to be in a saturated condition.
The product of the number of turns of wire and the

of electric motors, dynamos, and alternators
for regulating the mechanism of arc lamps and
electric meters, and for lifting and adhering pur
poses; as the magnetism is so readily controlled
by switching the current on or 05, they can be
employed for operating mechanism at a distance,
such as railway signals.
They are also useful
for scientiﬁc experiments when an intense ﬁeld oi
poles
magnetism is required, specially shaped
being uScd.
Electra-magnets are also used by
for extracting pieces of iron and steel
surgeons
from the eye or body. Electro-magnets follow the
same rule as permanent steel magnets as regards
the attraction and repulsion cﬂects of the poles.
also as regards the principle of magnetic lines
An electric current ﬂowing through a
of force.
wire produces lines of force which move in closed
curvcs around the wire, as indicated in Fig. 20.
These lines of force are similar to those of a per
manent magnet and possess magnetic properties; they can be considered as lines of magnetism, as
they inﬂuence a suspended steel magnet in the same

again

If the wire is
way that another magnet does.
wound into a coil, each turn is producing lines of
force when a current is ﬂowing through it.
They
all add together and result in a total ﬂow which
of
the
coil
and
the
centre
completes
asses through
its path through the air outside, as indicated
by Fig. 21. If the coil is tested by placing it near
magnetic needle, it will be found to
a suspended
have magnetic polarity if current is ﬂowing through
The lines of force behave
precisely
the wire.
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like those of a magnet; the pole at one end will
be of N sign and the other of S sign.
Place a bar
of iron in the centre of the coil, as shown in Fig. 22;
the magnetic lines will readily ﬂow through the
iron (see Part I), passing out at N and entering
at S. The magnetic polarity will be transferred to
N S and the bar become a magnet. If the current
is switched off, no lines of force will be produced
around the wire;
therefore they will disappear
from the bar, which will consequently cease to be
a magnet.
When current is switched on, the
lines of force will again be produced at the wire
and will pass through the bar as before.
The
polarity of the bar can be determined by the follow
ing rule. Imagine
yourSelf to be swimming
head foremost in the current and with it, facing
the bar: the current will always produce a pole
of N sign (north-seeking) to your left-hand, and
a pole of S sign (south-seeking) to your right hand.
If the direction of ﬂow of current be reversed, the
polarity will be reversed.
This property is made
use of in arrangements called polarised magnetic

Owing to the great decrease of resistance of their
ath, due to the substitution of so much air by
iron (see Part I), the current is able to produce a
greater quantity of magnetic lines.
The core,
therefore, increases the magnetising power of the
coil. and a more powerful magnet is obtained than
if the core was made of brass or some non-magnetic
metal. This multiplying power will depend upon
the
magnetic susceptibility of the core.
Very
soft iron of high quality and certain kinds of soft
steel are much better in this respect than the harder
kinds, and enable the current to produce more
“
iron known
as
magnetism. The
Swedish"
is particularly good for the cores of electro-magnets.
Iron and steel, even if very soft, is liable to retain
some magnetism after the current in the coils (called
the exciting current) has been switched off.
It is
called residual magnetism. The core, in fact.
becomes a weak permanent magnet.
For many
purposes for which electro-magnets are used this
does not matter, but for others it is very dis
advantageous to successful
The cores
working.

mechanisms. If a permanent magnet is pivoted
so that it can turn within a short arc, and is placed
near to the poles of an electro-magnet, its poles
will be attracted or repelled according to the
polarity which is given to the clectro-magnet at
As example, suppose the permanent
any instant.
magnet M, Fig. 23, to be pivoted upon a centre T
so that it can acquire a movement limited by the
stops P. The electro-rnagnet E can cause the
magnet M to move to the right or left hand, and
thus effect some particular purpose. If the current
in the coils on E be made to ﬂow in such a direction
that it produces the polarity shown in the diagram,
the magnet M will be attracted and move to the left.
If the current be reversed in direction, the polarity
of E will be reversed and M will be repelled so that
it moves to the right. The action can be repeated
Such an arrangement can
any number of times.
be made to be very sensitive, and is much used in
It is necessary to take
telegraphy and signal work.
care that the magnetism of E is not so powerful that
it can overcome the direction of the lines of force
produced by M ; if this occurred, M would always
be attracted.
is quite possible for a very power
ful magnet to demagnetise a weak magnet brought
within its inﬂuence and re-magnetise it so that
the lines of force are reversed
in direction, thus

of magnets for such uses are generally thoroughly
annealed to get them into as soft a state as possible.
Residual magnetism, though of very small power,
may be quite sufﬁcient to hold a delicately-mounted
armature against the poles of an electro-magnet
after the current has been switched off from the
coils; but it might, and probably would, not have
enough power to attract it through a small distance.
“'hen it is desirable to prevent the armature from
sticking against the magnet poles after the current
has been switched oﬁ, a thin piece of some non
magnetic metal, such as brass, is interposed between
the armature and the poles to prevent actual con
them. A convenient
tact occurring
between
arrangement is to ﬁx a small brass stud in the centre
These studs, projecting slightly
of each pole.
beyond the face of the pole, prevent_the armature
from coming into actual contact With the core;
this is generally sufﬁcient to counteract the attrac
tive effect of residual magnetism and permit the
armature to recede.
When designing an electro-magnet for any
particular purpose the important fact to recognise
is that its eﬂect will depend upon the number of
lines of force (which really means its magnetism)
that it can concentrate upon the object of its
If it is to merely hold on to a piece of iron,
force.
for example, the grip which it will exert Will depend
entirely upon how many lines of force per square
inch, or any other unit, it sends from its poles into
Therefore, to obtain a strong pull upon
the iron.
the armature the face of the magnet pole should
This
saturated with magnetic lines of force.
does not mean that if you have a certain number of

It

reversing its polarity and producing attraction
instead of repulsion. An erroneous deduction could
thus be made when experimenting with a small
magnetic needle in the proximity of a powerful
magnet.

The effect of the iron core is not only to carry
the lines of force and concentrate them at its ends_

July I,
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lines of force you may have a pole of large or small
area at discretion, provided a certain total number
of these lines exist. It means that the density of
lines must be great to obtain a high degree of pull.
If you make the pole area larger for a given number
of lines of force, you will be decreasing the density

and
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from
Professor
Sylvanus
Cantor
Thompson‘s
in
Lectures on the
Electro-Magnet," where he refers
to the remarkable experiments made by Dubs
with varying areas of surface
of magnet pole
and armature. Fig. 25 shows the arrangement
having the opposing areas of magnet and armature
equal, the lines of force are concentrated, and the
tractive pull being the highest reached and of
value 48. Fig. 26 shows the magnet pole extended

The
therefore will obtain a smaller pull.
area. of the armature surface is not so important a.
factor because the magnetism must pass into it at
practically the same density as it leaves the magnet
pole, the two surfaces being in contact. But you
would be doing quite the wrong thing if you made
the area. of the magnet pole larger than that of the
armature or even increased it—that is, spread it
out—with the idea of obtaining a larger pull.
owing to the extended area of contact surface.
and

The result

of spreading the magnet pole is twofold
promotes leakage of magnetism which may never
reach the armature, and diminishes the density
The principle is well
per unit of contact area.
illustrated by Figs. 25 to 28, which are adapted

it

l

i

in area, the tractive pull then diminished to value 30
Fig. 27
(owing to leakage and decrease of density).
shows the armature pole extended in area; the
tractive pull was then value 43. The magnet pole
the eﬁect
and armature were placed in contact;
of the alteration of pole area is represented by the
dotted lines indicating the ﬂow of magnetism.
When the armature pole was extended the eﬂect
was to decrease the density to some extent, but the
area would gather in some leaking
large
pole
magnetism, and also cause more to be produced
by the coil so that the pull would still have a high
value. The leakage caused by the extended pole
takes place after the lines of force have entered-it,
whereas in
and is therefore not causing loss of
eakage of lines
Fig. 26 the extended pole causes 1pull,
The effect of
which do not enter the armature.
increasing the contact area of both armature and
magnet, as Fig. 28, was to reduce the pull to value
20, showing clearly that unless you maintain the
same density of lines of magnetism per unit of
area, which means increase of quantity, you will
diminish the grip of the magnet upon an object if you
As the pull
increase the area of contact surface.
is produced where the lines of force pass from the
magnet to the armature, or vice versa, a horse
shoe pattern magnet will give twice the pull given
by a straight magnet. In fact, such a magnet is
simply a straight magnet bent, so that both its
poles are active upon the armature.
The same principle is to be observed if the magnet
is to exert its pull upon an armature placed at
In the ex riments referred
some distance away.
to, the effect of altering the area 0 pole surface when
the armature was placed at a distance was as
follows :—'\Vith poles as Fig. 25, the pull obtained
was of value 22; as Fig. 26, value 10; as Fig. 27,
value 25; as Fig. 28, value 7-5. Increasing the
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therefore, produced the
area of both surfaces,
worst effect in both tractive and attractive power.
If you are designing a magnet to pull upon an
armature at a distance, it should be arranged
with a view to preventing leakage as much' as
possible, and to have power to project its magnetism
the intervening space in a concentrated
across
manner. The attractive force will depend upon
the number of magnetic lines which can get into the
If the magnet is to exert a uniform pull
armature.
upon the armature, the problem becomes difﬁcult.
Much ingenuity has been expended in solvmgiit,
and each case usually requires to be dealt With
at least partly by experiment. An ordinary electro
magnet is not suitable for exerting attraction at a
the modiﬁed form
distance upon an armature;
called a tubular magnet or solenoid is usually
employed. When the ordinary form is used it is
arranged to pull upon an armature placed very
close to its poles. and the range of movement ob
tained by some form of multiplying levers or other
mechanism to which the armature would be
attached. An ordinary electro-magnet is only
suitable for exerting a pull upon an armature
which is in actual contact with or placed very near
to its poles.
(To be continued.)

Licenses for Private Wireless

Telegraphy Installations.

E think it is generally known to our readers
that it is illegal to establish any wireless
telegraph installation or to work any appar
atus for wireless telegraphy except under and in
accordance with a license granted for that purpose
by the Postmaster-General. In order that amateurs
and other experimenters—who may be intending to
set up and work apparatus—may know exactly what
their obligations are, we give below a summary
of the official requirements.
In the ﬁrst place an application for a license
must be made to the Secretary, General Post Oﬁice,
London, and this application must be made on a
special form obtainable from the Post Office.
The
following are the particulars which must be ﬁlled
in on this form :—
1. Full name and address of person by whom the
license is desired.
2. Particulars of the
3.

4.

5.

6.

situation of the station or
stations to which the license would apply.
Particulars of any other station or stations
with which it is desired to carry on com
munication.
Particulars as to ownership or occupation
of each station mentioned in paragraphs 2
and 3,
Particulars of the purpose or purposes of the
installation to which the license would apply,
as, for example, whether it is in tended solely
for experiments.
General description of apparatus to be used
at each station, including particulars of the
wave-lengths to be used (in metres) ; the
source of power and maximum power avail
able, and the maximum power taken by the
instruments
and
transmitting
(current
voltage). In the case of minor experimental

juiy l,
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installations, if will suffice to give the approxi
mate current and voltage to be used.
If it is desired to use the apparatus for other
than experimental purposes, the following
additional particulars should be given :—
(a) Normal range of signalling—
(i) by night ;
(i) by day.
(b) Description of receiving apparatus.
(a) If it is proposed to use an alternator,
number of cycles per second.
7. Any other particulars indicating the nature
of the installation, and the circumstances
in which it is to be used.
8. Term for which license is desired (such term
not to exceed' that covered by the \Vireless
Telegraphy Acts, viz., until the 3ist of

December,
1909).
be seen from the above that the Act
under which the licenses are granted expires on
December 3Ist next, but we are informed by the
Secretary that it will no doubt be renewed during
the present
Session.
No charge is made for ex
It is considered of great im
perimental licenses.
portance that the power employed by licensees
should be restricted to the minimum consistent
with their requirements, and a greater power than
a quarter kilowatt (as a maximum) for experi
mental work is only licensed in exceptional cases.
The terms of the actual license cover six printed
pages, but we append some notes on the clauses.
which will show the main conditions which must
be obServed by the licensee.
l. The license is granted to establish, instal and
work at the stations speciﬁed in the Schedule hereto
apparatus for wireless telegraphy provided that
the apparatus installed at each station shall be of
the character speciﬁed in the said Schedule oppo
site to the name of such station ; and to transmit
and receive messages by means of the licensed
the said stations:
apparatus between
provided
that the licensed apparatus shall be worked and
solely
messages shall be transmitted and received
for the purpose of conducting experiments in wire
less telegraphy and for no other purpose whatever.
2. The licensed apparatus shall not be used by
the Licensee or by any person either on behalf
or by permission of the Licensee for any purpose
except for the purpose of conducting experiments
in wireless telegraphy.
shall not by the transmission
3. The Licensee
of any message by means of the licensed apparatus
or otherwise by the use of the licensed apparatus

It will

interfere with naval signalling.
4. The Licensee shall so work the licensed appa
ratus as not to interfere with the working of any
wireless telegraph station established in the British
Islands (whether on shore or on any ship) by the
Postmaster-General or any Department of His
Majesty’s Government.
5. The licensed apparatus shall not without the
consent in writing of the Postmaster-General be
altered in respect of any of the particulars men
tioned in the Schedule hereto.
6. The Licensee
shall so far as possible receive
from ships and light stations all requests for assist
ance and all signals of distress and re-transmit them'
with the least possible delay to the proper authorities
by means of the licensed apparatus or any other
means in the power of the Licensee.
7. The Licensee shall not divulge to any persdn
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Making Plug Cocks.
By M. llrlAY.

is

fll' ho/g
_ "d dri/lGd

Blade

for rod

Fig

FIX/r!

screqu

alga—i

This completes the tool for making the plugs.
In order to make a reamer for reaming out the hole
in the body of the cock to the correct taper, take
a. piece of round- tool or silver steel of suitable size,
say i-in. diameter, soften it and square up one end
to ﬁt a tapwrench.
Work this slowly down the
1, lubricating
hole
in Fig.
tapered
with oil.
A very good plan for cutting edge
shown in Fig. 4.
In ﬁling the ﬂats take care only to ﬁle far enough to
make the edges meet, otherwise the shape of the
reamer will be altered and the plugs will not ﬁt
their holes correctly.
Harden and temper, as for
the blade.
This completes the tool. When using,
will
be found most convenient to grip the
Baobably
in a hand vice.
dy of the tool (Fig.
The plugs
should be made from a piece of round brass rod,
and afterwards cut off to the right length.
\Vhen using small diameter rod. the rod
apt to
wobble until a good start has been obtained.
if
the reader intends to make several cocks with this
is

Fiq. /.

.

;

3,

is

i

;

is

is

1}

ii,-

maximum diameter of 5-i6ths in. down to a mini
mum diameter of l in.
First obtain a piece of brass or iron
ins. long
in. broad.
The exact section
by, say,
not of
much importance
a square section
shown in the
Down the middle of this drill a
in.
drawings.
hole.
This hole now requires to be reamered
out to the correct taper. To make the reamer, as a
lathe
not available, obtain a piece of ﬂat tool or
silver steel, 5-16ths in. wide by about 3-32nds in.
thick, and soften it. Mark out as Shown in Fig.
then ﬁle up cutting edges,
and ﬁle up to the lines

it

‘3

rod ﬁaperea'

is

sl

as shown in Fig. 1. Next, with a hacksaw, cut out
a piece of the side of the block, as in Fig. 2.
A piece of
The blade now requires to be made.
broken hacksaw blade does admirably for this.
holes,
afterwards enlarge
Soften it and drill two -§-in.
slightly in order to allow of adjustment of the blade.
harden,
File up cutting edge.
temper, and sharpen
up on an oilstone. Mark off the position of the
and
holes for the screws for holding the blade,
drill and tap for {-in. cheese-headed screws.

f0

Amateurs not possessing a lathe will doubtless
ﬁnd considerable difﬁculty in making plug cocks.
This diiﬁculty may be overcome by the following
simple device. The divisions will, of course, be
governed by the sizes of cocks it is desired to make.
The one shown is suitable for cocks with plugs of a

an

harden and temper to a straw colour, and sharpen
the edges on an oilstone.
_
\‘Vith tlus
The reamer now appears as in Fig.
tool reamer out the {--in. hole, using slowly and
lubricating with oil, until the reamer has been
now
entered
its full length, so that the hole
3.

(other than properly authorised ofﬁcials of His
Majesty's Government or a competent legal tribunal)
or make any use whatever of any message coming
to the knowledge of the Licensee and transmitted
by naval signalling or by any system of wireless
telegraphy provided or maintained by or for the
purposes of the Postmaster-General or any Depart
ment of His Majesty's Government or by any
Licensee of the Postmaster-General (other than the
Licensee).
8. The license may not be assigned or disposed
of to any other person, and it may be withdrawn
by the Postmaster-General at a month's notice at
any time. The Government also reserve the right
to make use of the apparatus at any time of emer
geney.
The following is the Schedule which describes
the installation for which the license is granted,
and which is to be ﬁlled in with the correct par
ticulars :—
i. Name of station.
2. \Vave lengths (in metres).
3. Source of power, and maximum output.
current taken by transmitting
4. Maximum
instruments.
5. Maximum voltage of transmitting instruments.

7
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tool, it is worth while to make the appliance shown
in Fig. 5. This needs no explanation ; a small slit
should be made for the blade to rest in.
By feeding the rods right through, a parallel piece
in. diameter is formed on the end of the plug (see
This may have a thread put on it and a
Fig. 6).
nut ﬁtted. Another method of ﬁxing small plugs
is shown in Fig. 7.
The end of the plug is counter
sunk, and also the corresponding end of the hole in
the body of the cock.
By resting the large end of
the plug on an anvil, or the jaw of the vice, the
small end may be spread out by means of a punch,
using light blows with a hammer.
The body of the cock may be made from a piece of
round brass rod, .as in Fig. 8. ﬁled up to shape, or
even of square rod.
The hole for the plug should be
drilled the same size as the smaller end of plug.
\Vhen the plug is fastened by means of a nut, the

i
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A Filing Jig.

By H. GREEN.
Having to ﬁle the top part of the inside of the
steam chest of a locomotive cylinder, the exhaust
being in the position shown in sketch (Fig. I), it
proved to be a very tedious job, as it was im
possible to put much pressure on a hand ﬁle held
at arm's length down a steam chest; so the following
jig was constructed, which proved very successful,
Exﬁa usl' ou/lef

w/r-e

Brass
pod

fad/n

F117.

bottom of the body should be ﬁled up ﬂat, so as to
allow the nut to bed well up against it.
If care be taken in making the reamer and in the
adjustment of the blade, the plugs will ﬁt the
tapered holes so that little grinding is required. A
very good substance for grinding in valves, taps, etc..
steamtight, is a thin mixture of oil and knife powder.

Keyway Cutting in the Lathe.
By F. E. SALTER.

The shaft in which the keyway is required to be
cut is ﬁrmly ﬁxed between
the centres of the
lathe and prevented from rotating either by putting
the back gear in or by packing up the carrier with
A parting tool, of the width of the key,
wood.
is placed in the slide-rest on its side, as shown in
accompanying sketch. The whole of the slide-rest

p

F/q 2.

is now moved bodily along the bed of the lathe.
The tool is fed in and the keyway cut. This method
is also applicable for cutting a keyway, say, in the
boss of a small ﬂywheel, a tool being used as
shown in Fig. 2.
[The arrangement described above,
although
well known in the shops, may be a useful suggestion
to some of our younger readers—ED. M.E.]

doing the job in a very short time, producing a
A block of wood was procured
perfect surface.
about 6 ins. by 2% ins. by 2 ins., and two iron
ﬁtted, i1 in. diameter, and of a length suitable
for the job in hand. Fit two small iron rollers
in. diameter;
to a steel axle about
ﬁt the
axle and rollers to the wood block.
The
best way to do this is to bore a hole
right through one side
of the block
as near the bottom edge as possible, and
of such a size as to allow the axle to
revolve with ease.
Procure a block ﬁle
with two holes in and of such a distance
apart as to slip on the two pegs already
referred to; place two stout springs On,

i

one on each peg, then place the ﬁle on
Now, if a handle is ﬁtted to one
the pegs.
end Of the wood block, it can be pushed in
and out of a steam chest with ease, the
ﬁle being pressed hard up to the surface
which is being ﬁled by the springs. All
that is necessary is to work the jig with
a sawing motion.
Care must be taken
tO see that the-ends of the pegs are well
below the face of the ﬁle, when the latter is pressed
down on the springs to allow of being inserted
It might be mentioned that if the
in the wood.
handle is not held level it will not affect the
accuracy of the work. The sketch, Fig. 2, will
Of course, it can be made
make everything clear.
any size to suit any particular work in hand, and
is well worth the trouble of making.

<d_.
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Model Express

BUILT BY 1014»: H. CLARKE.

drivin
of

g
large

on

the

diameter, which
was so largely
used

Great Northern
some
Railway
ten
or ﬁfteen
years ago, with
the modern

5-ft.

diameter boiler,
and other details
which are to be seen on locomotives of to-day.
I adopted the single driver type, on the advice
of an eminent locomotive engineer,
who was of
opinion that model locomotives were divided into
two classes, viz., those that were true scale models
of their prototypes and served as a record in future
years of what was the locomotive practice of that

GENERAL

VlE\V or 2424. SCALE

MODEL PASSENGER

I I

I

I

I

a

date, long after their protoytpes had been broken
up and consigned to the scrap heap, and those models
which were made to work as locomotives on
smaller scale and so designed as to give the best
results in speed, steam-raising, and other minor
qualiﬁcations, without unduly departing from the
real locomotive in general design.
It was on the lines of the second class above
decided that
mentioned that
would design my
mOdel, and
accordingly adopted the single-driver
type as being more free from friction of working
At the same
parts and capable of greater speed.
time, however,
based my designs as far as possible
011 usual locomotive practice, and although
had
'10 actual drawings or details to work on,
had

I

I

single
wheel

\Vorks 0i this Company.
Having made up my mind that I would attempt
a model on a 2-in. scale, I ﬁrst of all made a general
design of the locomotive and tender on a small
scale (one quarter the actual size), and then pro
ceeded to make a series of full~size working drawings
some eight or nine in all, showing every detail, with
the result that I had practically no changes
to
make when I made patterns or actual parts in
All the drawings were fully dimen
my workshop.
sioned, and I feel sure that other model makers
will never regret the time and labour involved in
this preparatory work, as it will undoubtedly save
them inﬁnite time and trouble and a great deal of
disappointment when actual manufacturing takes
In the face of the above I will admit that
place.
in my original design the boiler was 9 ins. diameter,
whereas
on mature consideration and from fear
of shortage of steam power I subsequently increased
this diameter to l0 ins.
But in so doing no altera~
tion of details was necessitated beyond raising the
centre line of the boiler about
ins. and decreasing
the height of the funnel.
My workshop was a four-stall stable in which
put a boarded ﬂoor, leaving the stall divisions in
place.
put in three large windows in three of

LOCOMOTlVE.

By JOHN H. CLARKE.

the stall divisions, using one of these for a lathe,
one for all woodworking and pattem making tools,
and one at the end of the building for
bench for
metal work and for erecting my locomotive. The
fourth stall at the opposite end to the litter
used
for material, etc., and the wide space running at
the front of all the stalls
used for a Io-ft. car~
penter's bench, beyond which was my drawing
table.
My tools consisted of a good set of joiners' and
a few pattern makers' tools, a gi-in. centre screw
cutting lathe without a gap (built by Muir, of
Manchester), and a vertical hand drilling machine;
but found could drill more accurately and quicker
in my lathe and made little use of this after a short

I

lustrated below
does not claim
in be of any
particular type,
inasmuch as it
combines
the

a

model

locomo
tive il

always the modern Great Northern express passenger
engine before me, and have followed in many cases
the distinctive design peculiar to the magniﬁcent
locomotives recently turned out from the Doncaster

1!:

HE

Locomotive.

I
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I

DESIGNED

Passenger

_I

Scale

I

A 2-in.
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1 in.

Length over engine. 5 ft. 10 ins.
Length over tender, 4 ft. 3 ins.
Extreme width over buffer beams, 1 ft. 5 ins.
Width of tender tank, 1 ft.
ins.
ft.
in.
Height from rail to boiler top,
ft.
ins.
Height from rail to funnel,
ft.
ins.
Length over-all of boiler,
Diameter of boiler. inside, 10 ins.
Length of ﬁrebox, 11 ins.
Width of ﬁrebox, ins.
Depth of ﬁrebox, 14 ins.
Diameter of smokebox, 12 ins.
Length of smokebox, 8% ins.
ins.
Height of brick bridge,
Heating surface, 2,496 sq. ins.
Grate area, 66 sq. ins.
Number of tubes, 23.
Inside diameter of tubes.
in.
Capacity of tender, 144}gallons.
Diameter of bogie wheels, 61; ins.
Diameter of driving wheels, 16 ins.
Diameter of trailing wheels,
ins.
Diameter of tender,
ins.
Height from rails to rails of tender,
ft. 10 ins.
\Vheel centres of bogie,
ft.
in.
of
Centre
bogie to centre of driver,
ft.
ins.
Driver to trailing wheels,
ft.
ins.
Tender wheel centres,
ft.
ins.
Connecting-rod centres,
ins.
ft.

I

The leading dimensions of the locomotive are as
follows :—
Stroke, 4% ins.
Diameter of cylinders. 3} ins.
Boiler working pressure, 100 lbs. per sq. in.
Boiler test pressure, 230 lbs. per sq. in.
Length over buffers, engine and tender, 10 ft.

Width of cab,
ft.
ins.
Buffer centres,
ft.
in.
The scale drawing on pages 12 and 13 shows the
engine and bogie frame plates, stiffening bolts, bogie
turntable castings, horn blocks and bearings, cylin
ders, connecting-rods, valve gear, etc., in detail, and
their respective positions when ﬁtted in place.
Steel plate 4-2nths thick was used for all frame
plates, and in cutting these out
had the use of a
shipyard punching machine which enabled me to
shape them out in the rough with comparative ease
and quickness. After passing through the punching
machine
the plates were put through a ﬁve-roll
mangle to ﬂatten them, and ﬁnally were carefully
trued up ﬂat on a marking-off table. As the edges
were rough, the plates were bolted together in pairs
and accurately ﬁled all round, and all important
holes drilled through both at once.
Having no small lever punch in my workroom
at this stage of the work,
had to drill all the rivet
holes for the angle-bars carrying buffer beams, side
considerable time.
platforms, etc., and this took
however,
Before the frames.
were completed.
bought a. hand-lever pun'ch capable of punching a
made a set
{l-in. hole through a 11-in, plate, and
of punches and dies for this machine to suit all the
various sized rivets
After
intended to use.
drilling or punching all holes in the engine and bogie
frames,
proceeded to rivet up the side frames and
buffer beams together.
The stiffening-rods. made
of {ii-in. steel bar, helped to keep the frames from
bending, and when the turntable castings and
valve-rod guide frames were bolted in place later on.
the long and otherwise weak side frames of the
engine were as stiff and rigid as could be desired.
To ﬁle up and ﬁt the horn blocks to the frames took
some time, especially as
found that after ﬁtting
the horn block and bearings. and after riveting the
horn blocks to the frames, the former were slightly
distorted, sufﬁciently so to prevent the bearings
sliding freely up and down, and was obliged there
fore to adjust these all again.
The bearings.
which were of hard gun-metal.
were in two halves, the lower half ﬁtting up inside
the upper, as will be best seen from the drawing.
To keep the lower half from falling, a steel pin
passed through both upper and lower half and
ﬁnished ﬂush with the sliding face between the
horn blocks, which prevented the pin from moving.
The bearings were bored out in my lathe, being
held in a four-jaw independent setting chuck.
The wheels of bogie and engine were turned on a
but
should mention here that owing
faceplate,
to my lathe being gl-in. centres only, and having
no gap,
was impossible for me to turn the driving
wheels, and this as well as the boring of the cylin~
ders and the planing of the port faces in the valve
chest, which were recessed and therefore
rather
difﬁcult to reach, was done by local engineers.
The axles for the driving. bogie, and trail
were
ing wheels
turned. that portion of the
axle which passed through the wheel hub being
about 1-100th in. larger in diameter than the hole
was
In turning the driving axe
in the wheel.
necessary to set oﬁ the exact pesitions of the four
keys holding the eccentric sheaves in their true
had made a
positions for lap and lead, and as
full-size diagram of the angles of the above which
transferred
had laid out in degrees of a circle,
had on the
these again to the dividing plate which
headstock of my lathe, holding the axle securely

I

made.

1, 1900.

it

while. Later on, I bought a hand punching ma
chine which I found very useful.
I regret in the innocence of my heart I also
bought a hand planing machine, advertised as
capable of planing 4 ins. by 4 ins. by 17 ins. long,
and I looked forward to planing all such parts as
are usually machined in this way.
But to my
bitter disappointment I found the framework holding
the tool and ﬁtted with horizontal and vertical feed
was not rigid enough, and in spite of all adjustments
and ﬁtting which I bestowed on the machine. the
tool jumped and chattered even on brass, and I was
obliged to give up all ideas of planing my metal
work with it.
After completing the working drawings, which
were got out in the following order, viz., engine
frames,
cylinders, connecting-rods, valve gear,
wheels, etc., boiler, smokebox, cab. boiler mountings.
pipe work, footplate, side platforms, and ﬁnally.
tender frames and tank, brake gear. feed pump. I
then made all patterns for the locomotive itself.
These were all of yellow pine except the wheels,
which were of two mahogany boards glued together
face to face with the grains running at right angles
to one another. The true section of the wheels was
turned from these in each case and the spokes then
cut out by hand, thereby ensuring strength and
avoiding a tendency to warp, as each spoke was
composed of wood with the grain running opposite
ways. All core-boxes were made for cylinders,
steam ports, etc., and all patterns were
treated
with a full number of coats of pattern makers'
colour vamish, and are as sound to-day as when

I
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in position between the centres by means of a carrier
tightly wired on to the driving pin of the chuck.
“'hen the centre line of each keyway had been set
off by readings of the dividing plate, I scribed the
centre line on the shaft together with two side lines
about
in. on either side of this. \Nhen all four
keyways were marked out, I removed the shaft
from the lathe and ﬁtted up a small rose-cutter in
the lathe itself. I then mounted the shaft by the
side of the toolholder of the lathe in such a manner
as to be able to traverse this across the bed, and to
such a height that the centre of the shaft was the
same as the centres of the lathe.
It was an easy
matter after this to turn the shaft so that the centre
line of each keyway was exactly opposite the centre
of the lathe, and to mill out with the cutter sufﬁcient
length of keyway for each eccentric,
using the
traversing and longitudinal feed for length and
depth, the latter being about 3-32nds in. At the
time when I was doing this part of the work, I was
afraid that the result might be somewhat inaccurate,
but I found when trying the valves over in position
on the engine, that there was less than i-zooth in.
error, and later when steaming the engine, I could
tell from the beat of the exhaust that my results
had been as accurate as anyone could desire.
All the wheels were heated slowly in a clean open
ﬁre until sufﬁcient expansion had taken place to
ﬁt the axles through the hub, and as soon as this
operation had been done, the axle was kept cool
with running water until the wheel itself had shrunk
tight into place. As a further precaution, a round
steel key about 3-16ths in. diameter was driven
home, half in the wheel hub and half in the axle.
In the operation of shrinking great care had to be
taken not to get the wheel too hot, and to cool the
wheel fairly quickly when in place on the axle, and
as all the wheels were Messrs. Lee's best malleable
black-heart iron, there was little fear of cracking
The axles were of mild
during the contraction.
steel bar about i-16th larger in diameter than the
largest part before turning.
The two turntable castings were turned on the
working faces, bored for centre pin, and drilled and
ﬁtted in place, and the bogie and engine frame
were then put together.
All the spiral springs for bearings throughout
engine and tender were made of about 3-16ths
square section steel, and were inade by Messrs.
Salter & Co., of West Bromwich, as I did not feel
equal to undertaking the making of these. and I
was anxious to avoid, if possible, laminated springs,
which, being of such a small size, are not in my

i

opinion very satisfactory.
I obtained four lengths of rail, each about 8 ft.
long. and these I erected about 3 ft. from the
ground on some 4-in. by 4-in. timbers braced
together and well supported from the ﬂoor. and
giving me a total length of about 16 ft., which I
was careful to lay level and true in every way. 50
as to use them as a true base on which to erect
the locomotive, and having completed my bogie
and engine frame, I ﬁtted the wheels into the bear
ings, and then started to erect on the rails. Before
I placed the engine and bogie frame on its wheels
on the rails, I turned them upside down on my
woodworking bench, which was flat, packing them
true where necessary. and tried the alignment of
the wheels so as to ﬁnd out if when in place on the
rails there would be even weight on the bogie and
I was anxious to get, if anything,
driving wheels.
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slightly more weight on the bogie wheels than on
the drivers and least of all on the trailing wheels,
and I made allowance for this by bringing those
wheels on which most weight was required very
slightly lower than the others.
I next turned my
attention to the cylinders, which had to be faced
on the ﬂanges and the covers ﬁtted, and all stud
and bolt holes drilled and tapped.
The slide-valves were faced up by hand, and the
port faces, which had already been planed, were
scraped up and the slide-valves, which had already
been scraped and trued on the surface plate, were
used for trueing up the port faces, which were
somewhat inaccessible,
being about ll ins. below
the valve chest face.
'
The pistons were ﬁtted with “in. by 3-16ths in.
steel spring rings, and the piston-rod was ﬁtted in
the piston on a cone drawn up by a l-in. nut, the
crosshead
having a similar cone joint but held in
place with a cross taper pin. After carefully turning
the piston-rod, I rotated this quickly in the lathe,
and drew a ﬁne ﬁle up and down in a longitudinal
direction to obliterate all tuming marks, and I
eventually ﬁnished with very ﬁne emery cloth
and oil, with the result that when the engine was
eventually steamed, the gland packing, although
comparatively slack, showed no signs of leakage
even at no lbs. pressure.
I adopted the same
method of ﬁnish with the valve-rods.
After completing the cylinders with pistons,
crossheads,
valve-rods, etc.. I placed these in
position on the engine frames, having been careful
beforehand to leave some centre marks on the
cylinders with corresponding centre lines on the
engine frames, and from these centre lines on the
frames I adjusted all my ﬁttings.
With reference to the motion-bars and motion
bar brackets, great accuracy had to be aimed at
and considerable care had to be taken that the
motion-bars at the cylinder cover end and the
motion-bar bracket end were equidistant
and
parallel in both directions. The motion-bars were
of malleable cast iron with dovetail grooves longi
tudinal and crosswise on the working surface, and
into these was melted about i of Parsons' No. 2
white metal, and I must here at once admit that I
was departing from ordinary locomotive practice,
which calls for white metal on the crosshead shoes
with steel motion-bars.
My reason, however, for
adopting this plan was that there was insufﬁcient
room on the crosshead shoes to get any reasonable
thickness of white metal. When each cylinder had
been carefully adjusted in every way, I gripped them
in place with some carving cramps which I found
very useful for this sort of work, and I then drilled
through the ﬂanges and frames together making the
four bolts in each comer ﬁtted bolts.
The next operation was the ﬁtting of the valve
rod guide frame, and here again I had to rely to a
great extent on my centre line mark on the frame
which I had made both on the inside and outside.
I checked the position of these as well by trying
in the guide
the valve-rods through the holes
frames with the valve chest stufﬁng-boxes and the
glands screwed up.
(To be continued.)
ELEVEN vessels were launched on the Tyne during
April, as compared with six in April of last year.—
Mechanical World.
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Motor Cycle Notes.
By“
An Alteration

PHOENIX.”

to a Longuemare Carburetter.

july l,

1909.

extra air slide which is ﬁled square
After screwing together the nut was
burred over to prevent its working loose."
I must say that I rather like the look of this
arrangement on paper, although, of course, I have
had no opportunity of seeing how it works in prac—

hole in
to take

the
it.

Among

the many interesting letters which I
have received from motor cycling readers of THE
MODEL ENGINEER is one from a Chingford corre
spondent, who prefers to be known as " Foto," and
who sends particulars and sketches of an alteration
he
has carried out in the air control arrangements
of his Longuemare carburetter.
sketches,
These
which are reproduced herewith, serve to make clear
to others the alterations made by “ Foto," and he
says that the arrangement, in being, works well,
looks neat, and was easily made.
The letter goes

Screwed

DWI/7 d

5/1; //0w

B
F19.

2.

on I—“ The old lever worked with a rotary moticn
and the vibration set up while running caused it
to rotate on its own account, so that the extra air
shutter
running
never remained steady and irregular
ensued.
Fig. I shows a section of the ‘ push and
’
The body is made of
pull lever which replaced it.
The rod A‘ is 5-16ths in.
ﬁ-Lll. by r-I6th in. steel.
Ill diameter, and screwed for several inches from the
top wrth a shallow thread. which grips the edges
of the hole through which it slides.
An old

:—

U

L
Fiq. 3
inlet valve spring (A) presses the slide (B, Fig. 2)
up against the rod and keeps it tight, Fig. 3
B, which is made of
gives three views of slide
strip brass i-lﬁth in. by l in.
Longuemare car
buretters are provided with a space round the jet
chamber, which is supposed to be, but seldom is,
connected with the exhaust pipe by means of a
short tube for warming purposes.
I sawed off a
part of the screwed boss by which the connection
15 made, and put a 5-16ths in. bolt through with a
spring washer just underneath its head, as seen
in Fig. 4. A bell crank, shaped like Fig. 5, was made
out of a steel angle-plate : it cost M. at the iron
and the narrow part engages with the
mongers,

tice.
A lever which moves automatically whenever
subjected to vibration on a motor cycle is an in
tolerable nuisance,
and with some arrangements
this evil and having
one has to choose between
the lever screwed
up so tightly that to move it
requires something of an effort. This, of course.
is very unsatisfactory, because
manipulations of
to be carried out very
the levers have sometimes
rapidly, and one that is stiﬂ stands a good chance
of getting itself or the rod attached to it broken,
while at best it often fails to act as desired owing
to the resistance it offers to movement in either
are
direction. Those whose
carburetter levers
giving them trouble might find advantage in
"
following "lFoto's
plan.

Petrol Level at the Jet.

While on the subject of carburetter adjustments
as well deal with the letter of another corre‘
spondent, who writes from “'est London to say that
he is in sore trouble with his twin engine, which has
“
a
fit of the slows," and, despite many
developed
adjustments, continues "to sulk, and refuses to
propel the machine at more than about eighteen
or twenty miles as maximum on the level.
The
automatic inlet valve springs have been changed,
and so have those of the mechanical exhaust valves.
the cylinder heads and pistons cleared of carbonised
deposits and the gear raised from 45 to l to 3} to I.
Still, in spite of all this, there is no improvement
in the speed.
The compression," goes on my
"
is excellent,
but I notice that
correspondent.
the carburetter leaks petrol from the vaporising
chamber, and I have to give full air before even
reaching half-open position with the throttle lever.
I can only suppose, therefore, that the carburetter—
a 1008 Brown & Barlow pattem—is at fault.
Can
you suggest some probable causes and state what
I ought to take to remedy them ? Of
steps
course, I could take the machine
to a repairer's,
but knowing little or nothing about any of them
in this district (S. Kensington), and moreover being
of doing every job about the engine so
desirous
far as I am able myself, in order to gain experience,
I thought perhaps you would kindly assist me as a
send off."

I may

July I,
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I should say. in reply to my correspondent,
that everything points to carburetter derangement
as the cause of his trouble.
First of all he should
disconnect the carburetter from the induction
pipe and remove the upper portion of the spraying
chamber, thus exposing to view the jet oriﬁce. “'ith
the carburetter in this condition and the petrol
pipe from the tank properly connected at both ends
—the machine resting the while on both wheels
and quite level—the petrol shouldbe turned on
from the tank. Within a moment or two the spirit
will have passed into the ﬂoat chamber and from
If it stands in a
thence will rise in the jet itself.
head on top of the jet without ﬂowing over, the
level may be considered
rather too high; but if
the petrol not only forms a bead but actually over
ﬂows from the jet nozzle, it is certainly much too
high and needs altering before the engine will
work satisfactorily.
In my own case I obtain the
best results by having the petrol just level with the
top of the jet—neither above nor below—although
many riders ﬁnd it advantageous, I believe, to
keep the level about fin. below the top.
The Way to Effect_Alteratlons

in the Level.

The

to effect alteration
adjustment necessary
of the petrol level at the jet is easily made, but in
carrying it out one must not be in too much of a
vhurry.
Impatience may lead to the creation of
further trouble. and nothing but a little experi
menting can lead to the best results being obtained.
'Jnst inside the cap of the ﬂoat chamber will be
found two balance weights which connect with the
grooved collar on the needle valve and
in part control the movements of the
latter.
These balance weights are held
in position by small split pins passing
through them and through a. pair of
small lugs on the inside of the circular
ca

1.»

by inadvertence rather too m uch, all that is needed
is to tap the collar so as to bring it a little lower
on the needle and this will have the effect of raising
In making these
the petrol level in proportion.
adjustments it is only necessary to employ ordinary
care and patience,
and in the end it may result“
in the machine being made several miles per hour
faster and the engine much more economical in
petrol

consumption.

The

opportunity

may

well

be taken while the jet is exposed of passing a piece
of ﬁne wire through it to ensure that all is clear
and the best results can only
before reconnecting,
be secured by making sure that the machine stands
quite level, with the carburettor occupying substan
tially the same position as it does when connected
up to the engine in its normal condition.
\Vhen the petrol level is so high that it overﬂows
from the jet, as in the case of my correspondent.
the engine is virtually being stiﬂed and cries out
for more air than can be given it whenever the
throttle is opened out a little more than usual.
It also gets much hotter than it should do, impairs
an excess of petrol.
the lubrication and consumes
Raising of the weight or collar on the needle causes
the petrol to be cut off earlier in the ﬂoat chamber,
and so, as a matter of course, the level in the jet
is correspondingly lowered.

“ N.5.U." Motor Cycles for l909.
I have received from the N.S.U. Motor Co.,
of 186, Great Portland Street, London, \V.,
interesting particulars and illustrations of
latest motor cycles, ranging in power from a

Ltd.,
some

their
light

.

IIiemoval of the split pins at once
releases the balance weights. and then
you have‘the needle valve, with its
collar or weight attached to it, free
to be removed. In order to lower the
petrol level it is necessary to bring
the collar on the needle—on which it
is a driving ﬁt only—nearer towards
the top of needle, and this is easily
accomplished by ﬁxing the collar in a
small vice or otherwise holding it
ﬁrmly, but carefully, against move
ment and then tapping the needle so
that it passes further through the collar.
Before making any alterations of this
kind, however, it is imperative to
lightly mark the needle with a small
Tm:
ﬁle as an indication of the original
position relatively of the two parts,
otherwise, if it should happen that the collar is
moved too far, it will be very difﬁcult to ﬁnd again
what the original position was. “'hen, as the
the collar has been
result of these proceedings,
slightly raised on the needle, the parts should be
ﬁtted together again with the balance
weights
and ﬂoat in position, and the petrol level tested.
If it still stands too high. disconnect again and
raise the collar on the needle valve a triﬂe more,
and so on until the petrol stands level with or slightly
below the oriﬁce of the jet. If, in carrying out the
adjustment, the needle valve collar should be raised

“my.

LIGHT-“’EIGHT

ii

N.S.U.

Moron BICYCLE.

weight of
h.-p. to a heavy twin-cylinder machine
suitable for passenger work, ﬁtted with an engine
developing 6 h.-p., and having two-speed gear
with free engine.
At the moment I have only sufﬁ
cient space herein to deal with the light-weight
model; but in future issues I shall take the oppor
tunity, as it arises, of commenting upon some of the
other models.
The Il-h.p.light-weight
engine, of which sectional
drawings are appended, has a bore of 62 mm. and
stroke of 70 mm., and under brake tests it develops
an actual i} h.-p.
The inlet valve is automatically

The Model Engineer and Electrician.
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operated, and the exhaust vaJVe is lifted by a
with the ﬂywheel.
cam working in conjunction
as seen in the sectional illustration given on this
This is a very simple and ingenious arrange
page.
ment, in which gear wheels are not required for
timing purposes, the position of the exhaust valve
in relation to that of the piston at any given moment
by the ﬂywheel through
being directly governed
the medium of the cam and a simple bell crank
movement between cam and tappet.
N.S.U. spray carburetter is
The well-known
It has a patent gas and
ﬁtted to this machine.
air regulation attachment, which enables the most

5a..“wan...

July i,
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compartment, for a quart of engine lubricating oil.
The machine, complete, weighs about 80 lbs., and
the makers claim that its speed capabilities range
from ﬁve to thirty miles per hour.
The design is certainly a very pleasing one, while
the workmanship and ﬁnish are throughout ex
cellent.
They are, indeed, fully up to the N.S.U.
standard, which, as all motor cyclists know, leaves
nothing whatever to be desired.

Replies in Brief.
QUERIST (Dunstable).—(i) About 90 lbs. all on ;
both have advantages,
but would advise
"V" section and no jockey pulley.
T.G.A.
(Sevenoaks).—lf you are certain the belt is not
slipping, and are equally sure that the clutch is
properly adjusted, wash the latter out thoroughly
with paraffin and then run the machine up a hill
It is probably the fact that
conveniently near.
you give the clutch too much thick oil, and if.
after cleansing, as advised, it grips all right. you may
take it that this is so, and in future reduce the
amount.
TYRo (Golders Green).—-Slightly retard
the ignition before starting the engine, the machine
will not jump oﬁ so quickly then.——H.D.A.
is nothing for it but a
(Northampton).—There
new cylinder.
No amount of patchwork can pose
sibly succeed in the circumstances you name.
(2)

To Amalgamate Zinc.
By H. J. R.
of zinc for the negative pole of a
battery will be found to be much less, and
the elﬁciency of the battery much greater,
if it is kept properly amalgamated. Clean the zinc
rod or plate thoroughly by scrubbing with soap
and water, rinse in clean water, and dip for a moment
into dilute sulphuric acid, ordinary battery strength.
Place a small drop of mercury on the middle oi
the wetted surface and rub it all over with a piece
of wash-leather or old linen rag, using considerable
Repeat the operation on the other
pressure.
side, taking care to spread the mercury on to the
Zinc ele
edges as well as the faces of a zinc plate.
ments treated in this manner will last longer and
the mercury dissolving the
give better results,
impurities from the surface and minimising local
action, which is responsible
for so much loss of
current in batteries where common zinc is em
ployed.
In the above, or any other operation where
mercury is to be used a drop at a time, it should not
be poured out of the bottle direct upon the work, as
almost certame more will come out than is required.
The most convenient plan is to pour out a little
on the table and break it up into tiny globules
with the edge of a piece of paper, capturing the
globules one at a time with a paper scoop as required.
This is especially useful in amalgamating operations,
as the mercury as soon as it touches the zinc adheres
to it and dissolves a small portion from its surface,
so that any surplus cannot be returned to the
bottle as pure mercury.

THE

AND Sac-noun. ELEVATION
i{»-n.i>. N.S.U. LIGHT-WEIGHT Enema.

CROSS-SECTION

or

suitable mixture to be obtained. There is also a
bye-pass
provided from the cylinder to the car
buretter to assist petrol evaporation during cold
weather.
The same methods of controlling the
engine are provided as in the case of heavier and
of
more powerful models,
and the same system
braking, viz., by means of two brakes, both acting
on the back wheel is employed.
Ignition is effected
by a high-tension Bosch magneto placed in a well
protected position against the seat pillar tube
of the frame, as seen in the collective view of the
machine on the previous page.
Transmission is by a round belt, kept at proper
tension
by a jockey pulley, which tightens 0r
The machine is ﬁtted
slackens
the belt at will.
with spring forks, an indispensable attachment
for a light-weight, and the wheels are shod with
Ii-in. motor cycle tyres. The tank capacity is
about one gallon of petrol with Space, in a separate

cost

ACCORDING
to a, Parliamentary return the total
amount of coal exported from the United Kingdom
with
tons,
in
was
compared
62,547,175
i908
63,600,947 tons in 1907.—The Engineer.
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The Adoption of the International Rule and
Queen‘s Park Model Yacht Club. -

It is very pleasing to hear of the enterprise
shown by several of our model yacht clubs through
out the country in adopting the International Rule
this year, and the result is highly satisfactory,
inasmuch that it has given an impetus to model
The Queen's
yachting which it truly deserves.
Park Model Yacht Club, which sails on Camphill
[Srcydan'es and members0/ Model Yachting Clubs or: mailed lo
communimlareports0/ Club doingsand olhn notesof mines! [or
this column. Such notesshouldbesentin as early as possiblein
the month,but in any rural leasthulv: daysbe/on due of issue
in which theyan lo nppmr.]

Racing at Highgate.
The annual open race for

the Highgate jubilee
Bowl was sailed on May 29th at Highgate.
The
competing clubs were Forest Gate (defenders),
Ilford, Highgate, Serpentine, London Corinthians,
and Clapham.
The scoring for the ﬁrst round was :
Forest Gate, 24 ; Ilford, 0.
Clapham, 12; Serpentine, 12.

(Tie resailed : Clapham won.)
Highgate, i4; Corinthians, 10.
Second Round—
Forest Gate, 16; Highgate, 8.

Third

Round——

Forest Gate. 18 ; Clapham, 6.

Mn. E. Pmuun's "METEOR" m A LIGHT BREEZE.

MR.

F. PHAREZ'S

" ZEALOT"

on man own WATER.

This is the third successive year Forest Gate
In 1907 the honours went
has won this event.
to E. and F. Pharez, owning illeteor and Valkyrie .‘
in 1908 to F. Pharez and T. Paterson for Valkyrie
and Swee'p’s perlormances; whilst in 1909 we again
see Messrs. F. and E. Pharez winning with their
Zealot and illeteor respectively.
The photographs which were taken on the Forest
Gate water show Zealot and JWeleor reaching to
windward—Zealot (a new boat this year) in half
a gale, and illeteor in a light breeze.
\Vhen the
racing was concluded the Highgate Club presented
the medals to the winners, and the bowl to the Club.
Highgate also entertained the various clubs to tea.

Pond in Queen's Park, Glasgow, was the ﬁrst in
Scotland to take this step, with the result that the
We hear that
club is Stronger this year than ever.
.several of the other clubs in Glasgow and else
havc now also adopted this rule.
There
where
is a feeling growing from day to day of a wider
interest being taken in this delightful pastime,
and one of the Glasgow councillors, Geo. Moir,
Esq., has offered a challenge plate to be competed
for by clubs within the city boundaries under the
International Rule. This event is to take place
in August, and the ﬁrst contest is to be on
This pond being
Springburn Pond,
Glasgow.
adjacent to Townhead, which Councillor Moir repre
sents, there is sure to be very keen rivalry between
prize,
the clubs for possession of the handsome
and all those interested are busy meantime getting
their 12-metre models ready, this being the siZe
of yacht chosen to compete.
Our photograph shows several of the new i 2-metre
Another photo
models of the Queen's Park Club.
graph shows the measurers of the Queen's Park
Club at work.
This Club just completed, on Saturday. june 5th,
their ﬁrst IZ-mctre model race, and some very
ﬁne racing was witnessed
by a large number of
The successful yacht on this occasion
spectators.
was the second one from the left in the photo
It is named ()ﬂ‘hid,
graph showing the four boats.

The Model Engineer
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rather easily.
and sailed
winning
beautifully,
Besides the 12-metre class the Queen's Park Club
have 10- 15- and 19-metre classes, and in every
the racing has been exceptionally
one of them
keen.
The public are most enthusiastic in Camp
hill, and follow the races very closely.
The Club
have again this year arranged for 3. Boys' Race
and also a Ladies' Race.
This latter event is to take
place on Saturday, June 26th, and at the time of
going to press there is every promise of a very
large entry, as the ladies are becoming quite ex
in yacht handling.
It would be well
perienced
if more of this enterprising spirit was shown by
other clubs—it gives an added attraction to the sport,
as this young club (only in its second year) can
testify.

A

GROUP

OF IZ-METRE MODELS:

PARK M.Y.C.

and

Electrician.
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will be appreciated by every model yachtsman.
When one considers that in an American tourna
ment of nine boats no less than 128 boards have
to be sailed, viz., sixty-four to windward and sixty
four to leeward, whereas on the ‘ three in a heat '
only twenty-four boards are required to complete
the race, each boat having met every other boat
engaged on one board to windward and on one to
leeward.

Queen's

Scoring in Model Yacht Races.
From Mr. G. Cuthbert Paine, of Southsea. we
received the following interesting letter 1——
"Mr. Brittain, in his able articles on this subject,
does not give full particulars of the method of.
scoring adopted in the ‘three boats in a heat’
system, neither does he point out the full advantages
and time saving of this method of racing which,
are only apparent on an extended trial
perhaps,
of it. I think we may claim to have originated
the system (or rather the order of sailing the boats)
in the Crescent M.Y. Club, Norwood, and so are
better qualiﬁed to express an opinion on its merits.
The system combines the certainty of the American
tournament for ﬁnding the best, or rather the
best-sailed,
boat with the celerity of the eliminating
heat system, and the further advantage that all
the boats are engaged the whole time a match is
in progress.
There are no byes—a point which

Mussunans

have

_—
Round
,,
.,
,,
,,
,,
,,

1
2
3
4
5
6
7

..
.

Heat 1

..

1

2

11

15
15
15
15
. 15
.‘ 15
i

3
5
7
o
11

4
6
8
10
12

13
1

13

14

3
5
7
9

Heat 3

1

10
12

14! '

14
2

4
6 , 13
8
1
1o
3
5

4
6
8

Queen's PARK M.Y.C.

The points are scored as follows:
011 a beat,
ﬁrst boat 3 points, second boat ll points, third
boat nil ; and on a run or reach the ﬁrst boat scores
2 points, second
boat 1 point. The scoring is
more evenly distributed
under this system,
for
while only four boats can score on each board in
the tournament, six boats out of the nine can score
if sailed this way, and thus more encouragement
is given to owners of boats which may be slower
or not so well sailed as well-known scorers.
Many
of us know what it is to race a whole afternoon
for two or three points, and an additional point or
two coming along when one feels inclined ‘ to go
is a great incentive to
home to dinner or tea,’
'
cut the grub ' and see the race through.

Heat 2

.115

AT WORK:

2

7
o
11

4
6
8
1o
12
14
2

Heat 4
12
14
2
4
6
8
10

13
1
3
5
7
9
11

8
1o
12
14
2
4
6

Heat 5
6
8
10
12
14
2
4

3
5
7
9
11
13
1

5
7
9
11
,13
1
3

9
11
13
1
3
5

f
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If different coloured ﬂags are
attached to the boats engaged
heat,
in each
those in Heat 1
carrying a red ﬂag just above the
number ﬂag,
those
in Heat 2
carrying a blue ﬂag, those in Heat
3 a green flag, and so on, the racing
will excite more interest among
spectators who, under the tourna
ment and heat systems, are gene
rally at a loss to know which boats
are racing together.
It follows that
the coloured ﬂags are changed,
as each boat comes into Heat 1,
2, or 3 in due course.
The
can
be
further
system
elaborated to include ﬁfteen boats
match, which would be
in
a
sailed in seven rounds of ﬁve heats
each, thus completing such match
in seventy boards, as against 392
boards necessary
under tourna
ment rules.
The ﬁgures for ﬁfteen
boats are given in the table on the
previous page.
It can also be worked for 18, 27,
30, 36, or 45 boats, and even should
the numbers be one or two short
of the$e ﬁgures it works just as
well.
Take, for instance, Mr. Brittain's
average ﬂeet of a score or more
boats and assume he has from 21
The race
to 27 boats entered.
could be sailed off :—
First lot of 7, 8, or 9 boats,
numbered 1 to 9, sail four rounds
of 3 heats each.
a~
Second lot, numbered 10 to 18,
sail four rounds of 3 heats each.
Third lot, numbered 19 to 27,
sail four rounds of 3 heats each.
Then the three boats scoring
most points in each of these sets
of rounds compete as Nos. I to 9
in a ﬁnal round, and there is little
doubt but that the best boats
would win.
‘Three in a heat'
works well on waters of good
width,
where
the
leeward boat
would not be at too great a. dis
such as the Round
advantage,
Pond, Kensington, the Serpentine,
or on the Norwood Lake, but on
narrower waters the leeward boat
on a windward course would lose
ground.
The Southsea M.Y.C. have de
‘
three in a heat“ a
cided to give
trial, but as the ' Canoe Lake ’is
narrow at the ends we intend to
ﬁrst
modify the scores to count:
boat two points, second boat one
point, whether sailing off or on the
wind, so that the windward boat
so great an ad
shall not have
vantage in points scored as it has
in position.
As we have already thirteen or
fourteen
boats belonging to the
Clubs,
Southsea
and Portsmouth

l9

1,

1- 1909-

1 /
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and

the owners are keen on entering for every race,
we have to make a change from the tournament
system to get our racing ﬁnished in an afternoon.
Should any details or particulars to enable club
secretaries
to try this system have been omitted,
I shall be pleased to reply to inquiries either through

and

July l,

Electrician.

1909.

Weight of hull, totally ﬁnished, 1,200 grms.
“'eight of lead keel, 3,440 grms.
weight of mast, spars, rigging and sails,
360 grms.

Displacement,

5.000

kgms.

=5 cub.

dcm.

your columns or direct."

A Notable Model Yacht.
In addition to sailing on

home waters, we are
to be able to reproduce in this issue some
interesting illustrations of yachting abroad. For
the plans and photograph of the Germaine we
are indebted to Mr. Frederik van Dongen, who
writes 1—" I am sending you herewith a photograph
and plans of the very successful model yacht Ger
maine, for publication in THE MODEL Eucmsen.
The model Germaine,
belonging to the Modéle
Yacht Club, Anvers, of Antwerp, is owned by
the nautical expert Mr. Frans van Rysselberghe,
and was constructed and designed by Mr. Léon
Dallemagne, the president of the said model yacht
club.
Keel, stem, deadwood, stempost and transome
are of linden wood.
Frames are of linden wood,
y6 mm. by 6 mm., and placed at intervals of 10 cms.
the one from the other.
Dcckbeams are also of lin
den wood, 6 mm. by 8 mm. in height, placed at
intervals of 20 cms., except near the mast, where
there have
at every pair of
been ﬁtted beams
frames.
Deck of white cedar, 2 mm. in thickness.
Planking of red cedar, 2 mm. in thickness. Mast
and spars of pitch-pine, varnished. Lead keel,
all outside ballast. Sails of balloon-foe cloth
of the small yachts. Painted with " Ripolin " and
varnished.
Measurements and weights :—
Length over-all, 1,215 mm.
Load water-line, 800 mm.
Beam, 230 mm.
Draught. 150 mm.
Main sail area, 47 sq. dcm.; ioc sail area,
dcm.;
total sail area, 59-5
12-5 sq.
pleased

sq. dcm.

Moth

Yacnr REGATTA

1N

THE " GERMAINE"

iN HER ELEMENT.

Measurements for the

L

= 80
B = 23
G = 23-9
= 6-6
311
v’S = 26

i

i

rating:—

cms.
cms.
cms.
cms.
cms.

159'5s =
79-75 ems.

*2

So the model belongs to the series of 80 cms. of
the National Belgian measurement rule for model

yachts."
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Model Yachting at Versailles.
The Ligue Maritime Francaise and the Société
des Fetes de Versailles recently arranged some races
for model sailing and motor-boats on the well
known Eaux Suisses, and we give a photograph
on page 20 of one of the sailing events.
It will be
noticed that some of the craft are in difﬁculties,
owing partly to the ﬁckleness of the prevailing
winds, while also the general design of the boats
does not appear to be equal to our standard types
of racers in this country.
The large number of
less than seventy sailing boats
competitors—no
being entered—and the big attendance of spectators
on this occasion, shows, however, that the sport is
rapidly increasing in popularity across the Channel.
The model motor-boats were led by the Girard VII,
which, it will be remembered,
made a good show
at the last Branger Cup Meeting.

Practical Letters from Our

beyond dispute. The rib of each feather is situate
about the third of the breadth behind the front
edge, so that the after part, being twice the length,
is, say, twice as ﬂexible as the front third.
The
feathers, being superposed, as shown in the diagram,
support each other on the downward stroke of the
wing, the front edge of each feather supporting the
after part of the feather in front of it, so forming
a. complete curved plane, curved from front to back,
and from root to tip of wing, and impervious to
air. On the upward stroke the after portion of the
feathers,
being more ﬂexible, and having nothing'
to stay them against the downward pressure of air,
bend downwards and allow the air to pass through.
Moreover, the convexity of the upper surface of'
the whole wing offers less resistance
to motion.

“W m“\
Down J/r-ole

Show/179
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(Th: Editor invites under; to make use of this column for "u
discussionof mattersa! pmmnzl and mutual interest. Laden
may be SigMd with a uruu-de-pluiueif dented, but [he lull
Mm and addressof It; send" \uvsr invariably be attached,
Illng not necessarilyfor publication.)

Building Featherweight Steamers.
To THE EDITOR or The diode! Engineer.
“
SIR,—Re
Building
Featherweight
DEAR

I notice
that your contributors, Mr.
Steamers"
“
Mate " are in trouble
W. R. Eaton and Carpenter's
"
"
in chopping
going through
through their gouges
out a hull from the solid.
It is a matter of surprise to me that this system
should be so widely employed, when the easier
“
“
building up can be adopted. I have
method of
just completed the hull of a T.B.D., 5 ft. long,
6‘} ins. beam, 4;]- ins. maximum depth, built up on
ribs securely fastened to a keel, stem, and stem
post cut all in one, covered over with I-Ioth in.
satin walnut put on in two strakes each side.
For making a neat, strong, and watertight job,
all the grain on the straight, no knots to contend
with, I ﬁnd this a highly satisfactory and easy
method of building a light boat. ¢Of course there
is a lot of ﬁtting to be done, but to one with the
skill required to fashion a log and then cut it out
to I-I6th in. or less, I do not think these difﬁculties
would be at all considerable.
My keel, stem, and stem-post were cut out of a
piece of American white wood 1}in. thick, and the
in. thick, very thin
ribs fiom three-ply alder
cigar'box nails, iin. long, being used to ﬁx the
strakes to the ribs, keel, and guuwale, and Q in.
00 screws being used to a longitudinal rib, which
was put in in sections to make a good joint be
tween the strakes.-—Yours faithfully,
T. D. GRIFFITHS.

l

The Flight of Birds.
To

EDITOR OF The Model Engineer.
DEAR SIR,—In the book of Greenly and Marshall
“
on
Flying Machines," it is stated that Dr. Hutchin—
son holds the theory that a valvular action takes
The annexed
place in a bird's wings when ﬂying.
diagram, copied from a wing, I think proves this
THE
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upwards than the concave under surface does to
the downward motion.
Add to this the fact that
the bird has no buoyancy, being heavier than the
medium in which it acts, consequently on every
up stroke gravity assists the return of the wing to
the position for the next power stroke.
This latter
seems to be proved by the fact, which
have ob
served many times, that a bird's—notava
a pigeon's
—ﬂight is not straight, but in a wavy line, as shown;
the ,convex portions of the line corresponding with
the down strokes. and the concave portions with.

I

the up strokes—Yours

truly,

“ Ix10N."

Fitting Cycle Dynamo to Back Wheel.

To THE EDITOR or The Model Engineer.
DEAR SIR,—Recently I purchased a cycle dynamo
in Tue MODEL ENGINEER in
(as was described
October last) from the Universal Electric Supply
Company, Manchester. I got the dynamo built
I have
up by the ﬁrm at an extra cost of 7s. 6d.
attached the dynamo to the left front fora of my
(looking from back of cycle) with ﬁttings
cycle
supplied for the purpose, and ﬁnd on trial that it
works very satisfactorily.
The only objection that
I have to the arrangement is that I must remove
my front rim brake left block (which renders brake
My
useless) before the dynamo can be attached.
cycle is a [,12 125. Rudge-Whitworth
(1908 model),
and I would like, if possible, to run the dynamo
off the back wheel by attaching it to the same side
of the cycle as the back step, but ﬁnd on inquiry
that ﬁttings for running dynamo oil the back wheelI
cannot be had.
My object in writing is to ask if you know of
anyone who can supply me with such ﬁttings.
Handle-bar control would still be desirable.
It is.
rather a disadvantage if part of the front rim brake;
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has to be removed before the dynamo can be used.
Perhaps some of your readers have already such
a device ﬁtted, and if so I should esteem a sketch
of their arrangement—Yours
faithfully,
ROBERT HAMILTON.

July

1, 1909.

from your letter, we conclude that a proper transformerwith the
two distinct windings is what you have in mind and the arrange
ment which will suit your purpose. We, therefore,give. you the
particulars for two distinct windings. To preventmagneticleakage,
the windings should be distributed upon each limb of the core,
half upon each. Wind the primary on first—it consistsof
72 turns
No. rU-gaugen.c.c. copper wire on each limb, connectedin series.

Provincial Society.

\

Manchester.-—The
Manchester Society of fModel
Engineers have now concluded their indoor meet
ings for the present Session, after a very successful
winter season.
During the summer several visits
to engineering establishments will be arranged,
of which members will be advised by post.
Those
members who are at present building steamers are
asked to push forward with the work as quickly
as possible,
in order that the proposed
steamer
club may become properly established this summer
The annual general meeting takes place in October
next, of which members
will be duly advised.
Any Manchester readers of THE MODEL ENGINEER
who do not belong to this Society are. cordially
invited to communicate with the Secretary, BASIL
H. REYNOLDS, 35, Torbay Road, Chorlton-cum
Hardy.
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change over the connections between the respective sections
There
no need to unwind the coils. If the secondary voltage
not exact, you can adjust
by winding on or taking off a few
turns. Hi-rewith are sketches to show the direction of winding.
Fig.
sketch showing arrangementand direction of primary
winding. Fig.
sketch showing arrangementand direction of
secondary Winding. It
im )ortant to have exactly the same
number of turns upon each hall of the secondarywinding.
you
adjust the voltage by altering the number of turns, you must take
from the two halves and not from one only.

a

is

I

a

I

I
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[21,606]H,M,$, “Dreadnought,”
E. T. (Selby) writes:
am thinking of making
model of H.M.S. Dreadnought.
have seen several battleships but not the Dreadnought. want
to be first-classmodel oi the outside appearance,but not of
the inside; of course, the actual one. \Vould you kindly answer
me the following questions:——(r)Where can
obtain a good
photograph of the Dreadnought? (2) What
the diameter of
the propellers? (3) How long are the 12-iu. guns on the actual
ship?
(I) In our issue of October 25th, 1906, we published good
full-page illustration of this vessel. If you will refer to the issue

I

[11.641] Small Transtormer. G. S. D. (Southport)writes:
Would you kindly advise nu.-in the following. I have a magnet
madeof.Siziii‘ipliigSfor an auto-transformer. The core is of square
section, 1 in. by r in., winding space 2 ins. by r in. I Want to
wind it to transform from 25 volts to 6 volts; the frequencyhere
is 50 cych-s,so what size of wire should I use for the primary
and the secondary? Should 1 wind the primary on one, and the
secondaryon anothercore,or both on the same?
An auto-transformerdoes not have a separate primary and
secondary winding; the two are combined together. Judging

v
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[11,693] Electrical Pocket Book.
J. S. C. (London)
writes: I should be greatly obliged if you would tell me. where.
I can ﬁnd a table giving the number oi yards and also im- @515;
anceper lb. copper wire of all the numbersof the S.W.G.
“’0 must refer you to one of the many Electrical Pocket Books
for these tables. You cannot do better than get Fowler's " Elec
trical Engineer's Pocket Book," price rs. 9d. post free, which
contains a particularly full table of the propertiesof copper Wires,
besidesa vast amount of other information, forming a most valu
able compendiumof electrical knowledge.

.

Cover
with
lapping of silk ribbon or similar insulation, and
wind the secondaryWindingover consistingof 36 turns at No.
:4
gauge.n.c.(;. copper wire on each limb to be connectedin parallel
with each other. You will require about
lb. for the. primary
and
lb. for the secondary. Output about :2 amps, maximum
current at volts. You must be careful not to connectthe sections
of the respectivecorls so that they oppose one another or you
will obtain no voltage.
you do happen to make
mistake,

Queries and Replies.
[Attention ts especiallydirectedto the ﬁrst condition git-en below,
and no noticewill be lawn of Queries not complyingwith the
directionstherein starca Letterscontaining Queries must be
marl-rd on the top ten-hand corner 0/ the envelope“ Query
Department." No othermattersbut thoserelatingto the Quertes
shouldbeenclosedin thesum rnrelope.
Querieson subyeclswithin the scope0/ this journal are _replud_to
by post under the Iollowmg conditions:-(i) Queries dealing
with distinct subwds should be written on diﬁerent slips, on
one side 0/ the paper only. and the sender'sname uusr be in.
scrtbrd on the back. (2) (Juries should be accompizmed,
whereverpossible,with fully dimensionedsketches,and corre
spondentsare recommended
to keepa copy 0/ their Queries[or
reference. (3) A stampedaddressedenvelope
(not post-card)
shouldinvariably be enclosed,and also a " Queriesand Replies
pages 0/ the current
Coupon" cut out from the advertisement
issue. (4) Querieswill be answeredas early as possiblea/ter
receipt,but an interval 0/ a fewdays must usually elapsebefore
the Reply can be forwarded. (5) Correspondents
who require
an answerlﬂStch'llin this column shouldunderstandthat sorne
weeksrnust elapse before the Rely can be published. 7hr
insertion of Replies in this cournn cannot be guaranteed.
(6) All Queries shouldbe addressedto The Editor, Tn: Moon
ENGINEER,20—29,Poppin's Court, Fleet Street,London, E.C.]
The
are selectedlrorn the Querieswhich havebeenreplied
to
follows?
rece

ll ll

\

(Reports 0/ meetingsshould be sent to the ofﬁces0/ Tm: MODEL
ENGINEER without delay, and will be inserted in any par
ticular issue if receiveda clear nine days before its usual date
0/ publication]

~——\. —+—\,——+-\.—>

The Society of Model Engineers,
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in an installation of the kind in question. The receiverwhich you
require seemsto be such a one as is describedfrom page 90 on
wards in the above book. This gives perfect dashes. For simple
and satisfactory electrolytic receivers,see our issue of May 14th,
1908,but this type can be used only with a telephone. For long
distances, the wheel coherer, electrolytic, and magnetic detectors
are used. There are none more specially adapted to long than to
short distances.
A. G. (Glasgow)
_i¢1.699l Small Lighting Installation.
“
”
writes: I have a 5-volt 4-amp. Simplex dynamo. How manv
HE. lamps would it light and of what power would they be?
Also what is the smallestpower motor that will drive this dynamo,
direct-coupled, at its proper speed of about 4,000 r.p.m.? Also
state what sureof accumulatorit will take to drive the motor you
specify at the speed stated.
'lhc dynamo has an output of 20 watts. This would sufﬁce for
lighting HE. lamps to a total of 7 c.-p. A motor of 142th h.-p.
would be required. The battery should have an output of about
150 watts: the numb)r and size of cells will, of course, depend
upon the ratio betweenvoltageand amperageof the motor’ssupply,
also upon the length of time for which light is required. But whv
not run the lampsdirect from an accumulator? For this a battery
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of an output of less than One-seventhof that quoted above would
sufﬁce—ta, 20 watts. You should either drive your dynamo
by steam engineor other prime trichr, or elsedispensewith the
dynamo altogether.
H. R.
Voltage
at
Batteries.
[21,661] Increasing
than
(Huddersﬁeld) writes: (1) Have you ever known of more
storage,
from
single
obtained
being
i'i
volts
2'5, 2, 1'48, and
bichromate, Leclanché,or Daniell cell respectively? (3) If not,
possible to do so? (3) If an idea, which
would you believe
would enable any desired voltage to be obtained from any single
writer,
would be worth while to patent
cell, be known to the
(i) No, we do not think theseﬁgures have ever been consider
that the voltage depends upon
It
appears
ably cxceeded. (2)
the energy of chemical action between the diﬂerent materials
a voltage of about
the
believethat
We
employedin the cell.
highest obtainable with substancesat present known to science,
voltagesare
higher
impossible.
that
think
but we seeno reasonto
likely
(3) This depends upon whether or not the method used
to be commercially adopted. To give an opinion, we. should
require to know what effect the adoption of your methods would
have upon the ﬁrst cost of the cell, upon its capacity, and upon
its efﬁciency.
a

it
?

2
is
is

herewith. The front may be a completeiron casting or simply a
frame (as sketched in perspective) reinforced by bricks laid on
edge. Two-inch piping is of no use for the flue. We would not
less than 3i-in. or 4-iii. Employ the cement to
recommend
" the
“
outside completely, and in this way to stop any
render
air leakages. The bonding of the bricks should be studiul, but
we do not see how the orthodox rules can be adhered to unless
you do not mind how much room the boiler takes up. The draw
ing shows the minimum. With a coal ﬁre (or coal and coke mixed)
the boiler should steam the engine satisfactorily, but we cannot
say anything about the pressure. You do not give particulars of
the plates or riveting.
Installation. T. G. T.
[2i,55o] Wireless Telegraphy
answer
(Chiswick) writes: Havi.ig been greatly assisted by the I am
again
seekingyour help.
,
I
am
given to a previous quer
thinking of making a Wirelesstelegraph station to c nnmunicate
over a distance of about "four miles. I have obtained Mr. How
g'rave-Graham'sbook on Wireless Telegraphy," but cannot ﬁnd
What I require. Will a 4-in. sparking coil be Sufﬁcient for this
distance? If so, shall I need a transformer? I do not wish to
get a 4-iu. coil and then ﬁnd it is not large enough. Can you give
me instructions as to how to make a transformer as used with
wireless telegraphy, and also how it is connected to the trans
mitting apparatus ? There is nothing mentionedabout the subject
in the above book. \Vhat kind of a receiverdo you rec,miinend?
I particularly want to avoid ﬁling coherersbecauseof the diEiculty
in obtaining readable dashes. What I want is a receiverthat de
coheresitself. “’iiat kind of a receiverdo they use for long dis
tances,such as 50 or 100miles?
or of Mr. Howg'rave-Graham'sbook you will find the
On page
"
heading Apparatus for Charging Aerials," under which is ex
plained the inirwssibility of saying exactly what size of coil will
berequiredfor any given case. The sameremarksapply to aerials.
A 4-in. spark 0011will certainly sufﬁcefor a distanceof four miles
if your receiving apparatus is fairly sensitive, but the largerthe
coil is, the better and more certain will be the results. You will
not ﬁnd an oscillation transformer advantageousfor transmitting
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and Lists.

New Catalogues

Messrs. W. J. Bassett-Lowke 6': Co., Northﬂmﬂon.
new model ship catalogue (Section S),
have just issued
which includes particulars of nearly every type of model craft
aﬂoat to-day. In addition to this, the accessoriesand materials
listed will be of considerable interest and use to model boat
and yacht builders. Power boat hulls, ﬁttings, and engines
feature of the catalogue,
(both steam,petrol and electric) form
and the illustrations convey a really good idea of the nicety of
goods
offered. Special designs
designand ﬁnish embodiedin the
are quoted for when necessary,and carried,out to meetcustomers'
particular needs.
a

\\

it

0n
qu'

/

/';,./

..

go

.

a

‘

MW
/ 4597;“

__

l

4,55

ﬁll/dup round1

1-

will ﬁnd that it contains
of Engineeringfor October 5th, 1006,you
with
several excellent photographs of the Dreadnought,together are
Dreadnought'spropellers
The
matter.
(2)
useful descriptive
Her guns are
8 ft. to ins. in diameter by 8 ft. 4} ins. pitch. (3)
45 calibres long—La, 45 ft.
[21,7091 Setting Sniall Power Boiler in Brickwork.
H. T. (Northumberland)writes: I have a boiler, 12 ins. diameter
by :7 ins. long ; it has no tubes,and I want to drive a t 5-!6tl19‘lf‘l.
by zl-in. single-acting horizontal engine. Can you give me a
sketch of how to set it in a cement foundation. I have about
to ft. or 12 ft. of 2-in. piping which I can use for a fine. \Vherc
can I have the ﬂue ? I think this will drive the enginewith a good
ﬁre; would you advise coke or coal? I have plenty of cement
and good bricks.
\Ve presume that the boiler is a horizontal one? If so, you
will ﬁnd someinformation“in the setting of horizontal outside ﬁred
boilers in our handbook, Model Boiler Making," page 22. See
also Figs. IA and 3A, pages 17 and 21. The boiler should be
slightly tilted towards the front, into which a screwdown sludge
cock should be ﬁtted and frequently used. Half the boiler should
be bricked up and the inside should be lined with fireclay. The
ﬂue may be placed at the back end, as indicated in the sketch
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The Editor’s Page.

this information could le published in tabular form
in this paper."
U

E think our

railway readers will be
specially interested in the articles by Mr.
John H. Clarke on his 2-in. scale model
It is not often that a model of this
locomotive.
size is built in a private workshop, and we think
the description of how this example of amateur’s
work was accomplished will be as interesting as It will be noticed
the details of the actual design.
that Mr. Clarke has not tied himself.to an exact
prototype, but has worked out a design of his own
combining the main features of two well-known
\Ve have had an opportunity of
locomotive types.
inspecting this model and can report in very favour
able terms on its workmanship.
While We have not
seen it under steam, we believe it has given a very
satisfactory performance on a brake test, although
it has not yet run on an actual track.
_

i

model

i

C

\\'e publish in this issue the official regulations
in regard to establishing and working of private
These, perhaps,
wireless
telegraphy installations.
look very formidable, but we believe the authorities
look with a lenient eye upon experimental work,
properly conducted, and we do not think any of
our readers will experience
difficulty in obtaining
\\'e have received the follow
the required license.
"
H. P. T. L." with reference to the
ing letter from
registration of those who would like to communicate
with fellow experimentalists :-—“ With reference to
your announcement that you will be glad to publish
the names and addresses of those who have licensed
wireless stations and wish to communicate with
others, I would suggest that owners send into you
the latitude and longitude of their station, and the
letters which they have selected as its ‘call signal.’
It should be noted that calls must consist of at
least three letters; names and addresses are not
The latitude and longtiude of any
necessary.
locality can easily be scaled off from a 25-in. ord
nance map, accurate
to the second of arc—LA, to
within about 30 yards. Those interested could obtain
a blank map of the British Isles, showing latitude
and longitude (ruling in extra lines to read to 20 ft
of are or so), and could place a dot on their map
with the details published in your
in accordance
paper of other stations, writing the call-letters by
A better plan, perhaps, is to write
the side of it.
the'call-letters on a small paper ﬂag, about 5 in.
by i- in., using an ordinary pin as a ﬂagstaf'l and
sticking it into the map at the exact spot. The
map should be mounted on a drawing-board. The
range of any station may be obtained roughly from
the map, or accurately from the published details.
Owners should also state the approximate range of
their stations, the height of their mast, and the
hours they are usually open to receive calls.
All

]uly1,1909.
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We have received rather more model yachting
matter this month than we are able to ﬁnd room
for in the usual column, but it will all appear in
due course.
This ﬂow of correspondence
is a wel
come sign that the notes we givc are appreciated,
and we hope the interest of both club and private
boat-owners will continue to be made manifest.

Answers to Correspondents.
R. D.

you tried Cotton and
(Staﬂord).—l-[ave
Johnson, 14, Gerrard Street, Soho, \\'., or Smith
and Son, St. John's Square, Clerkenwell Road,
E.C. 9
A. W. (Shepherd's Bush).——Our correspondent wants
to start a model aeroplane club in
someone
London.
Why not join the Society of Model
Engineers, who are now taking a strong interest
in this subject.

Notices;
The Editor invites correspondenceand original contributions on

Ill amateur mechanicaland electrical subjects. Maner intended

lot publication should be clearly written on one side of the paper
only, and should invariably bear the sender’snameand address.I!
should be distinctly stated, when sending contributions, Wlltlhﬂ
remunerationis expectedor not, and all MSS. should be accom
paniedby a stampedaddressedenvelopefor return in the event oi
rejection. Readersdesiring to see the Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor 13s per
mnum, payable in advance. Remittances should be made by
Postal Order.
Advertisementrates may be had on application to the Advertise
ment Manager.
How To Aoossss Lr-rrns.
All correspondencerelating to the literary portion of the paper
and all newapparatusand pricelists 6m, lor review,to be adill't‘:
to Till EDITOR. " The Model Engineer," 26—29, Poppin‘s Court,
Fleet Street, London, EC.
All correspondence
relating to advertisementsand d
‘ts to be
addressedto THE Anvnrissnsnr Manson, " The blodel Ensi
neer," 26-29, Poppin's Court, Flee! Streei, London, EC.
All subscriptions and correspondencerelating to sales 0! the
paper and books to be addressedto Percival Marshall 6: 60.,
26—29, Poppin's Court, Fleet Street, London BC.
Sole Agents for United States, Canada, and Mexico? 3pc-n and
Chamberlain, r23, Liberty Street, New York, U.S.A., to whom
all subsu-iphonsfrom thesecountriesshould be lddressed.
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Some Notes on Ornamental Turning.

1’}

By H. PARKINSON.
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4
ins., and ornamented inside
in THE MODEL
out to a depth of
articles
the
seeing
N
and out with the drill spindle
Turning,"
by
might say that all
ENGINEER on “Ornamental
the ornamentation except the 9-in. base was done
Mr. Goldsworthy Crump, I
Elba;
thoughtth_“
tte
with the drill spindle. and the base itself could have
and hobb !" My lathe was not
a
en
been, onlyl had made an eccentric cutter. and, of
overheady motion, so I ﬁtted it, taking my
course,
I
then
wanted to try it). Then there
a 4-in.
idea from the articles mentioned above
pillar ﬁtted on to a 2-in. hollow base.
might
found I would require a drill spindle to take the
describe
this a little fur
various cutters, so made
hiib,
ther. The wood was about
one out of a bicycle
ins. square, and
bored
making a new one for one
a i~in. hole in the centre
end,
quite a long one,
right through. and mount
reaching past the end'of
ed
on a mandrel.
the spindle, and drilling
then turned
to shape.
it with 3-i6ths-in. twist
In ornamenting
used
and tapering the
drill
every seventh tooth in
hole with a fin. broach.
the wheel. thereby getting
I then made all my cut
12 divisions, and fed the
ters to the same taper.
drill right through into the
I had no division-plite
mandrel, working it along
ﬁtted to my lathe (which
by the top slide, and get
I might mention is one of
ting depth of cut by bot
Holmes' gap bed, 30 ms.
tom screw of slide-rest.
between centres), and as
This. when taken off the
the plates are rather ex
mandrel, looked as
it
pensive, I thought I would
contained 12 pillars.
to ﬁnd something
have
hope the photograph will
else. I then looked through
“
make
this clear.
Next
rubbish box," as I
my
comes the middle shelf,
call it (I would recommend
which
ins. in diameter
every amateur to keep
ins. deep, supported
by
one), and I found a block
on six pillars,
ins. high.
wheel with 84 teeth, which
These pillars are very thin,
I soldered on to the pul
and not ornamented.
I made a stop ﬁxed
ley.
AN ORNAMENTAL VASE AND CANDLESTICX.
Inside the pillars
a cone
on a spring to hold it,
shaped piece ﬁxed to the
but if I could only ﬁnd
.
base, which
put in to ﬁll up the space inside the
a worm wheel the same pitch as the wheel, I think
turned and ornamented to represent a
I then made a few cutters
pillars. It
it would do better.
"
I think
Scotch fir apple.”
Then comes the 9~in. base sup
from 1>-in. silver steel, and made a start.
ported on feet, each ins. high. On the top of each
the work grand and very fascinating, and amply
it,
a i-in. rose, cut with the eccentric cutter
foot
repays one, however much work you put into
The
ﬁxed a i-in. above the centre line.
think this
Now to describe the articles photographed,
piece makes a fine oniament, with a nice ﬂower
in the photograph is i613 ins. high,
centre-piece
I‘ he top piece
vase set in the bowl—shaped top, and has been much
of twenty pieces.
and is composed
admired. It
a
which
composed of sycamore,
is 2‘) ins. deep, and 5 ins. diameter, and hollowed
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cheap wood and fairly hard, and I think very suit
Of course, one cannot do very
able for beginners.
delicate work in this wood.
The two candlesticks, one on each side of the
are made of boxwood, which
piece just described,
I
is a grand wood to use for ornamental turning.
am afraid that the ﬁne and delicate work is some
They stand 6 ins.
what lost in the photograph.
The
high and are 2% ins. in diameter at the base.
ﬂuting 0f the pillar was done with a drill-shaped
cutter, with an angle of 45 dogs.
If anyone has thought of going in for this class of
work and is yet halting, my advice is—make a
it since
I have only been on with
move at once.
“ Ours,"
and
the ﬁrst article appeared in the pages of
ﬁnd it a most interesting and delightful occupation.
I sincerely hope that we will see some more
ornamental turning described in these pages before
very long.

The Steam

Engine for

Beginners—VIII.

llrlUNCASTER, A.M.I.Mech.E.
(Continued from page 510, Vol. XX.)
HE isothermal curve is a hyperbola and can
be determined in various ways, one which
Having
described.
been
already
has
ad,
given one point p and asymptotes ab and
of which ab represents also the zero of absolute
0 a d by the line
pressure (Fig. 64), bisect the angle
a], set oil rig = (abxep, draw g0 parallel to
= ac, draw dx per
a b cutting af in a, make a d
h
pendicular to ac, drop the perpendicular p
making ch = ep.
Join ah, through p draw pk

By H.

I

i

8, 1909.

ab, on ab describe semicircle as a g‘ I‘ from g1
Where the circles cut the line hg2 drop
g2, etc.
perpendiculars g1 eL, etc., make cl p1 =e‘ P,
e2 p1 = e2 I“ the points p1 M, etc., will lie in the
curve. Draw a k = e g and k 0 parallel to a d. The
line It a may be extended and semicircles drawn on
a d to cut this line and determine points as required
through which a fair curve may be drawn; 0 will

,1

C

9

p

P

-

k

a

'

e

3‘

F10. 65.

The line g e is the mean
be a point in the curve.
proportion between a e and e p; therefore. a e x
p; =egxegand = s/aexpe =eg. If as = the
volume and e p = the pressure of a. gas at any part
of the stroke, a 21 and e‘ p‘ = the volume and
pressure at any other part of a gas expanding at a
constant temperature where the pressure varies
inversely as the volume.
It must be distinctly understood that no gas be
assumed to enter or leave the cylinder after a point
in the expansion curve is ﬁxed, although We suppose
that heat is taken away or added as required to
maintain the constant temperature. If the student
prefer to work the curve out by means of ﬁgures,
the method is to multiply aexep; the quotient
divided by a :1 will give 01 p‘.

i.J

f
x

P3

/

-

T/
/[

p,

’leI/e

6%,

,,

1

.

F10. (>6.

\\U\

Example: If the pressure be 60 lbs. when the.
piston has travelled 20 ins., what will be the pres
sure at 25 and 30 ins. ?

Fro. 64.
a
parallel to a )1 cutting dx in k: on p I: describe
cutting a/ at I. The line 11x is the
semicircle
directrix, c the vertex, and I the focus of the hyper
.

bola required, and for any point

x

The line p k is a tangent to the curve and k f p
Any number of points may be found
a right angle.
and a fair curve drawn through them.
Let 1;
Another method, perhaps more simple.
(Fig. 65) be the given point and a b, a d the given
off
asyniptotes; draw p e perpendicular to a b. set
I, extend
0/ = e p ; on a I describe the semicircle a g
to
e p to g, draw through g the line h g2 parallel

20x60

= 1200;

120

25
48 lbs. and 40 lbs.

-_
'4

1200

"‘3?

=4°

Answer:
We have pointed out that the line ab must
We can
represent the absolute zero of pressure.
not,
either in theory or practice, expand a gas
to this as we may conceive that however far the
It must also be
piston moved gas still remains.
understood that the point n represents not neces
sarily the starting point of the piston, but the
eirtent of the cylinder, in terms of the area .of
piston, in which the gas is expanded.
Referring to the 'diagram, ne represents
the
travel of the piston + x where x = the volume of the
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steam ports and other spaces in which the steam
is conﬁned divided by the cylinder area.
Given two points 1; and p1, together with the zero
line 1 y, to find the line a d. Drop the perpendiculars
pa and p1 el, draw 1: h and 12’;g (Fig. 66) parallel
to xy, extend e‘ P‘- to h, through is and g draw a
straight line extending to cut x y in a; as gives
the volume at pressure 2 p and a 2' at pressure 01 p1.
Draw the perpendicular a d, then ay and ad are
the asymptotes of the hyperbolic curve through p
and p1 which can be determined as above.
Extend

27

If there be no lap to the inside of the valve, 0 p
will give the amount of exhaust opening of the port
‘leading to the opposite side of the piston. When
the crank has reached the position h! (Fig. 68),
having passed through an angle of 30 degs. (say),
the eccentric now at cl will open the valve an
amount =lp1, the lap shown by 01} as before,
0 p c‘ is here a right angle, the exhaust will be open
to an amount = 0}).
Again, when the crank has advanced through

hptojandpgtol.

The parallelograms 7‘ p f g and g p a e1 are equal
(Euclid I. 43) the parallelogram a / g e is common
to both; therefore a ex e p = a :1 xel p1.
An application of the same method to find further
ints as p1 and p3 is indicated by the dotted lines
in the ﬁgure.
The student will now be able to draw a diagram
to suit any range of expansion and is urged to
carefully set out several at varying pressures and
“
" as a useful lesson in the method of
cut~otf
'
steam
economically.
using
Theoretically, the expansion may be almost infi
nitely prolonged without exhausting the elasticity of
the gas ; practical considerations, however, limit the
extent to which it can be usefully carried out in the
steam engine.
For the moment, we shall leave the theory and
consider the methods usually employed for the
distribution of steam in the cylinder and the means
of obtaining any desired “cut-off" to allow for
expansion.
The most universally applied means of distri
buting steam. is the slide-valve, which has the great
merit of simplicity; and where the expansion is
carried out in several cylinders, the range in any
cylinder not being extreme, can be used to advan
The earliest cut-oﬁ that can be obtained by
tage.

Pic. 7!.
angle =boa shown in Fig. 69, the eccentric
be on the centre line of the engine and the
the opening being equal to
valve fully open.
103 as 11 and 0 will now coincide, the exhaust is
The eccentric, when the crank
also fully opened.
is vertical, will be at 0’ (Fig. 70), and will have
moved the valve back to 113, the opening'on
the steam side = 1p“, and the exhaust = 01>“;
the
as 0 p” being a. right
angle
angle.
we now move 0 until it cuts the line 10‘, we
where,
in
the
position
owing to the
get the valve
lap 01 of the valve, the steam is cut off, we can
an

will

If

1;?
FIG. 69.
it is from i. to i- of the stroke except by some
sacriﬁce in the efﬁciency of the means of obtaining
a satisfactory exhaust.
In investigating the position of the slide-valve
relatiVe to the crank we may generally overlook
the angularity of the eccentric-rod as its effects are
not likely to cause any serious error owing to its
great length in proportion to the tunnel of the valve.
Let 0 (Fig. 67) be the centre of the crankshaft,
and c the centre of the eccentric; the travel of the
valve being = ab, p will be the position of the
slide-valve, the crank being in the direction k.
Set off 01 equal to the lap of the valve, then 1p
will give the opening of the steam port, 1:p is per
pendicular to a b; therefore, 0 p a is a right angle.

ﬁnd the position of the crank by making k‘ a c‘ =
koc (Fig. 67). It is evident, then, that we can
by taking a sufﬁcient number of such diagrams,
determine the position of the valve for any position
of k. We can, however, by taking advantage of a
well-known geometrical proposition (Euclid III, 31)
combine all the diagrams in one as follows :—
Describe on 00 a circle 0017 as shown in Fig. 72
which will cut ab in p, and a similar circle on
or. and from a as centre, a circle with radius
If we now
01 equal to the lap of the valve.
conceive
the crank instead of moving from a
towards b to move in the reverse direction—that
is, from b towards a—we read the opening of
the valve on any radial of the larger circle a c b,

juiy
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In setting out these diagrams we neglect the
angularity of the connecting-rod. The result given
here
taken as the average of the out and in stroke.
If we made an allowance ior out stroke, W0 should
be out a correspondingly larger amount in the other
stroke.
The diagram
in determining the
so useful
condition of the valve that
should be very thor
when
oughly mastered, and we shall further employ
discussing the motions of separate cut-off valve.
If we have the lap and lead given to ﬁnd the
sition of the eccentric for any desired cut-off,
eto (Fig. 73) be the centre of shaft, 0! the lap,
the angle of the crank where
(p the lead, and
the cut-off has to take place.
We have ﬁrst to
draw the circle m
with radii =
to ﬁnd a circle
which will pass through the points m and
To
do this, bisect
in
and erect the perpendicular
dI. Bisect m in and erect eI perpendicular to
ma, meeting dI in
\Vith
as centre, describe,
with radius 0/, the circle m
through
and
draw the line no, then
will be the centre of the
eccentric required.
If we have the lead given together with the travel
of eccentric, and the position of crank at cutoff, to
ﬁnd the lap required and the centre of the eccentric,
set off a
(Fig. 74) equal to the travel of the eccen
tric on which describe the circle a
and the angle
= to
of the crank at cut-off =
the
lead = aI which
From
perpendicular to ab.
draw a radial through 0, bisect the angle Ia
by
the line 0c, on 00 as diameter, describe
a circle
in
and ab in
the required
cutting the line
=
and the position of the centre of the
lap =
eccentric
c.
It must not be forgotten, as pointed out already.
that the actual position of
when steam
cut oﬂ
on the opposite side of the centre,and n
would
as
be equal to
shown in the diagram.
To use the following table, the travel of the
valve being given, look for the desired cut-oil,
and using that column, multiply the ﬁgures given
by the travel to ﬁnd the ﬁgures required.
1:.

o

p

0
I,

b
0
k

a

it

it

is

which, for any position of k, is equal to the part of
the radial cut-oﬁ between the two circles p c and
l m for the steam, and the part of the radial cut-of!
by the circumference of the circle 0 I c for the
exhaust;
the opening and closing of the steam
taking place on the radials passing through the
point where the circles cop and ml intersect as

and

is
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d

p

I

I.

I

0

b
o
c
k,
F,
b
e

b

1:

0

p,

'

e

"III/II”

o 0

//,

_

k

I;

g

0
k

h

o is
I:

is

l

o

0
g

b
o
k,

is

is

l,

3/4. 13/16. 7/8».
r-ooo r000 rooo
no" n4“
123?
~18: ~15!
126
-050
-o5o
-o5o
~27; 31:9 150
~o85 ~065045
-_ _.

__ __
S

— Stroke of Piston.

SLIDE-VALVES.

S
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a

TABLE SHOWING PROPORTIONS or
Point of cut-of!
9/16.
5/8.
11/16.
. . r-ooo rooo
r'ooo
Travel of valve
Angle oi advance(ex.) r3511!“ 132° 128°
Lap(steaml
..
~3w
185
155
Lead.
..
..
~05o ~050 -050
'rqo
Opening (main)
..
~2r5 ~245
~rzo 100
145
Release oompresn. ——
8:

I,

o

o

p,
0

is

is

0

0
a

74.

S

Fm.

s

s

1,

r

l

p

:

I

o

0

is

I

b,

a

a

0
b

a
I)

p

1:.

at m. For instance, at k‘ which corresponds to
k‘ in Fig. 68. the steam opening = p1 r and the
exhaust = o I. Those who do not follow the reason
may prove it by testing the diagrams, which should
be drawn to a large scale for the sake of clearness.
In the five previous diagrams, o p c, o p1 0‘, etc.,
are right angles, therefore
(Euclid III, 31) a semi
We
circle of o 0 would pass through the point
on the
may, therefore, determine the position of
by drawing a
line
without the perpendicular
0. Instead of moving the
circle on the diameter
given angle, we
diameter of this circle through
could move the line ob backwards through the
which
from
same
angle
would indicate the position
of the eccentric when the
crank had passed through the
same angle from a.
invari
As the point
ably the same distance from
evident that a circle
o. it
and radius =
with centre
would
represent the
amount of lap on any radial
this will be understood by
on the two
comparing
diagrams, also p3 with p1
The
etc.
with pl
p1
amount of opening
greatest
=
=
half throw
pk
being
FIG. 73.
of eccentric - lap. As there
assumed to be no inside lap,
the amount of opening to exhaust will be shown by
the distance the valve has moved from a centre
indicated in the previous diagrams
position. This
1", etc., which will correspond to the dis
by
etc., where the radials cut the circle
tance
g,
e. The opening of the exhaust would occur when
= the angle
the angular position 0! the crank from
oz, and compression when the angular distance
=
y.
from

I

is

FIG. 72.
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Example (a).—What lap is required for a valve
having a travel of in. to cut-oﬁ at 1r~16ths stroke?
Table gives -2 55.
-255 x} = -191 in. lap required.
Example (b).—What is the travel of a valve
in. maximum opening for a cut-off of
giving
'lable gives '274.
stroke?
Let

t

2

11-

i

= '068
~274xi~
be the travel required, then

iin.:-274::t:1-oooin.,or

'25

ﬁ=rooo=

.
.
9! inch, travel required.
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pull of about 140 lbs. per sq. in. of contact area
The winding, that
pole and armature.
between
the number of ampere-turns required to produce
this or any other density, will depend upon the
resistance offered to their ﬂow by the entire circuit
The actual iron
through which they have to pass.
path oﬁ'ers a comparatively small resistance, but
air offers a high resistance, so that
the magnetism
has to be projected across even a small gap of air

if

8, 1909.

is

july

-

Ma 9178/

is

it

o
0

0 is

it

if

if

Any other dimension may be found by multiplying
the ﬁgure in the column by -9r.
The angle of advance of the eccentric remains as
given for any dimensions of the valve.
The position of the eccentric being previously
fixed by the requirements of the steam distribution,
some modiﬁcation to the exhaust may be made by
It will
desired.
inside lap, positive or negative,
altered to suit
the valve
however, be seen that
will be altered, perhaps, to the
the release,
detriment of the exhaust. Where no inside lap
given to the valve, a line drawn through the centre
indicates the position of the
at right angles to
in a contrariwise direction,
crank, still reading
where the release begins or where the exhaust ends
is
Generally speaking,
and compression begins.
not advisable to add positive lap to the inside edge,
as
reduces the exhaust passage to that amount
without any substantial advantage.
(To be continued.)

\

CO”

it

it

Fig 29
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(Continued from page 6.)
calculated
HE winding of an electro-magnet
according to the 'resistance of the circuit
through which the lines of magnetic force
have to pass, and the number of lines necessary to
certain
When
obtain the required pull in pounds.
reached, it becomes very
density of magnetism
difﬁcult for the current to increase the quantity. The
hues of force become so crowded in the core and
other parts of their path that a very much greater

for the number of turns of wire required to produce
It follows from this
the necessary magnetism.
to be entirely used for
that a magnet which
traction, and has merely to grip an object in contact
with its poles, will require comparatively few
ampere-turns, and can be a very short magnet.
is

By Amman W. MARSHALL, M I.Mech.E.,

is

Magnets and Magnetism.

before reaching the armature, the magnetizing power
The length of
have to be very much increased.
the magnet will, therefore, largely depend upon
to do, as room must be found
the work which it

will

is

is

is

is

force
to increase
the
necessary
magnetismg
quantity by a given number of lines than before
This means a
that_stage oi density was reached.
considerable
increase in the amount of electrical
energy to be supplied to the magnet through its
The economical limit of density
windings.
about
100.000 lines per sq. in. of core area.
This gives a

is

Fig. 29 shows such a magnet used for a magnetic
the coil
in the form of aring embedded
also the core.
in the pole of the magnet, which
The ﬂow of magnetism
in a circular path at a
right angle to the coil through an iron circuit,
with the exception of the small air gap formed by
the ﬁlm of air between the two halves of the clutch.
On the other hand, a magnet which is to he need for
purposes of attracting an object from a distance

clutch;
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the formation of the currents sufﬁciently for ordinary
purposes. The reversal of the magnetism does not
produce any such effect in the air on any non
will do so in the armature,
magnetic material, but
magnet yoke, or frame, or any magnetic material
If the magnetising coils
passes.
through which
are wound upon bobbins made of brass or other
metal, it
to make a cut through the
necessary
metal at one place, as indicated by Fig. 31. The
bobbin forms a. metallic circuit around the core.
Owing to the reversals of the magnetism through
it, a large current of electricity will be induced
in the metal, causing heat and waste of electrical
It the bobbin
cut through, as indicated
energy.

it

it

is

number of ampere-turns should be calculated
Another misleading idea is that
independently.
so much current. or so many volts or cells of a
battery, will enable a magnet to lift or pull so many
pounds. It is true that within the limits of
density of magnetism, increasing the ﬂow of
current through the winding will increase its power,
but there is a limit to the ﬂow of current which
the winding can safely carry ; if you merely increase
the voltage applied to the winding, you may send
an excessive ﬂow of current through it and burn up
insulation.
Any given winding, therefore,
the
should be used with a voltage which is suitable for
it. If the magnet is to be used on a circuit having
a voltage higher than should be safely applied to it,
the coil should be removed and a new winding of
ﬁner gauge wire put on in its place.
A safe density
of current for the winding is 2,000 amps. per sq. in.
of sectional area of the wire used for magnets at
work for long periods of time at a stretch, but this
may be exceeded for windings of less than {I in. in
depth, and for magnets used on intermittent work
3,000 amps. and more per sq. in. will do no harm.
The question of density of magnetism will be deter
mined to some extent by leakage.
Even when
the magnet poles are in contact with the armature
some leakage
of lines of force will take place.
As soon, however, as the armature is separated from
the poles the leakage is very much increased,
and
it goes on increasing with the length of air gap
between them.
On this account, and because of the
high resistance offered by the air gap, you may
ﬁnd it necessary to work with a much lower magnetic
density, in order to avoid an extravagant number
of ampere-turns of winding and excessive size of
magnet. This is illustrated by Fig. 30, which gives
some idea of the proportions of electro-magnets
used by surgeons
for extracting small pieces of
iron and steel from the eye.
The magnet has
to exert a strong pull upon a minute object, often a
comparatively large distance from its pole.
The
le is, therefore, made small. so that the magnetism
15 of very high density.
In order to project the
magnetic lines across the long air gap, compara
tively speaking, an enormous magnetising coil is
The magnet is working at a dis
necessary.
advantage, as even with a reduced pole area, the
object to be attracted is very small; in fact, the
conditions are similar to those of Fig. 26. Some

8, 1909.

of the large magnets used for this purpose are
ca able of carrying a weight of over 300 lbs.
i an electro-magnet is to be excited by means of
alternating current, special precautions must be
observed.
The magnetism will surge to and fro
through the core and magnetic circuit instead of
remaining at a steady value as with continuous
current. Because the magnetism is produced by
the current, it must vary with ﬂuctuations of current.
An alternating current being one which reverses its
direction of ﬂow (in practice from 2; to 120 reversals
per second, according to the circuit) periodically,
the magnetism produced will reverse in direction
to correspond. This surging of magnetism through
the core produces eddy currents in the metal if it
is a solid mass.
They tend to ﬂow in small closed
circuits, and will cause the metal to become hot
if not suppressed, involving a waste of electrical
energy, as the heat cannot be produced unless
energy is expended. To prevent thesc currents
It
being formed, the core should be laminated.
may be composed of a number of very thin strips
of soft iron, or may be a bundle of ﬁne gauge iron
wires. The voltage which tends to set the eddy
currents ﬂowing is very low, and cannot overcome
the resistance introduced by dividing the core as
As an additional precaution it is a
explained.
frequent practice to coat each strip or wire with
this may not be absolutely
insulating varnish;
necessary, as the ﬁlm of oxide which forms naturally
on the surface of the iron is an insulator and stops

_

will, therefore, require a comparatively large number
of ampere-turns of winding.
In order that this
winding may be economical and not become over
heated by the flow of current, the number of layers
should be small. Such magnets have long cores
and windings.
It is not considered economical
to have the winding of such a depth that this is
greater than the diameter of the core, but you should
not regard this as a rule to make the winding of
a depth equal to the diameter of the core.
The
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VIE\\'S OF THE LATHAM MONOPLANE.

"ANTOINETTE IV."
[see following page.

by Fig. 31, the currents will not be produced. This
precaution is not necessary unless the bobbin is
made of metal.
When designing electro-magnets
for use with alternating current, the property of
If the arma
self-induction becomes of importance.
ture is to be attracted from a distance, the self
induction of the magnet will not be a constant
It will increase as the armature ap '
quantity.
proaches the poles of the magnet. The winding
will, therefore, take less current from the supply
when the armature is in contact with the magnet
than when it is at a distance. The effect of this will
be that the pull exerted by the magnet will not
increase as the armature approaches the poles so
rapidly as with continuous current exciting the
coils. An altemating-current electro-magnet can
produce repulsion upon an armature which is made
of nonmagnetic metal such as copper. If a piece
of sheet copper, for example, is placed in front of
the pole of an electIo-magnet it will be repelled.
This is due to currents of electricity which are
induced in it, owing to the alternating flow of
magnetism. When the current is suddenly switched
off from the winding of an electro~magnet, a spark
appears at the place where the interruption is
w
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Fig 34.
made.
For some purposes, especially if the magnet
is of large size, and the interruptions of current
are frequent, this sparking may be troublesome.
It causes burning and oxidisation of the contact
pieces at the point of break.
There are a number of
meﬂiods for suppressing or diminishing the spark.
An ordinary spark induction coil is a case where
much sparking occurs.
Such a coil is practically
an electro-magnet, though not used for purposes of
traction or attraction.
A condenser
is usually
connected across the point of break in the exciting
Its function is partly to diminish
primary circuit.
the spark which occurs at the moment of interrup
tion of current.
Fig. 32 shows a condenser con
nected to an ordinary
electro-magnet. Other
methods consist of a high-resistance wire connected
across the break, Fig. 33.
A wrapping of thin
metal or sheath of copper placed over the core,
which receives induced current when the circuit
of the coils is broken, is another device.
The
current induced in the sheath prevents the magnet
ism from rapidly dying out and the spark is dimin
ished. As the magnetism falls at a comparatively
slow rate, the voltage caused by the self-induction
of the coil will not be so high, and the tendency of
the current to go on ﬂowing will be less; conse
quently the tendency to spark is less.
Sparking
be prevented by the differential method of
can
The magnet core is wound with two
Winding.

8, 1909.

equal and similar coils, which are so connected
that the flow of current through them is in opposite
directions.
Each coil thus neutralises the magnetis—
ing eﬂect of the other so that when current is on
both, there is no magnetism. The magnet is ex
cited by breaking the circuit of one of the coils.
To cause the magnetism to disappear, the con—
nection is restored to the coil in which no current is
by
ﬂowing. The magnet is thus de-magnetised
making circuit instead of breaking circuit, and as
current is not interrupted there will be no spark.
If the magnet was out of use for long periods the
current would be switched oﬂ altogether from both
coils simultaneously.
The arrangement is shown in
diagram, Fig. 34. The direction of current in the
winding A is such that the magnetising effect of
winding B is neutralised, the coils being in oppo
sition. Thus, with the direction of current shown
by the arrows, A tries to send magnetism from
Winding B tries
pole S to pole N through the core.
with equal force to send magnetism from pole N
to pole S through the core, with the result that
If the circuit of
they produce no magnetism at all.
B, for example, is broken, the winding will imme
diately assert itself, and the core will be magnetised
with polarity as indicated by the letters N S.
When the core is required to be de-magnetised,
current is switched on to winding B, which imme
diately opposes A as before, and the magnetism
disappears. As this effect is produced by making
instead of breaking contact, there will be no spark.
(To be continued.)
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AUTOMATIC BRAKE.
By
The Locomotive

Knight. London :
Publishing Co, Ltd. Price

15.;

pcstage,

i§d.

This is an excellent little handbook for railway
men and for others interested in the subject indi
cated by the title. A coloured working diagram of
a vacuum brake is included as a frontispiece, and
many illustrations are given through the text. In
addition to the explanation of the construction
and working of the various portions of the mechan
ism, there are numerous hints as to precautions
to be observed in actual running.

Latham's Monoplane, “Antoinette

IV."

photographs we give on page 31 show two
THEviews
of Mr. Latham's monoplane upon which

he has recently completed some remarkable ﬂights.
The most noteworthy of these is his record ﬂight of
1 hour 715-mins. which took place at Chalons Camp
on Saturday, June 5th. The machine was run twice
round the grounds before it ascended, after which
it rose to a height of about 100 it. when he per
formed a number of evolutions at various altitudes
from 90 to 160 it. The last twenty minutes of the
ﬂight was conducted in heavy rain. The machine
has a. single span with a spread of 40 ft., the total
supporting surface being about 430 sq. ft. The
engine is an 8-cylinder 50 h.-p. Antoinette, driving
a two-bladed steel propeller.
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Cheap Self-Centreing Chuck.

-

By WM. PEAKE.
felt the want of a self-centreing
By C. H. POWELL.
chuck, which, while being
an
eﬁicient
too], must be also a cheap one, I set myself to
HF. following describes a simple way of making
which
The following is a description of the
a propeller for model aeroplanes,
design one.
result—which, having made and had in use for
will be found to be very satisfactory. The
some time, I ﬁnd is quite a success.
It is only
propeller is carved out of a solid piece of red or
intended for small lathes, and I should not recom
yellow pine. which should be marked out as shown
mend that the principle be applied to anything
in Fig. I. The ratio of the thickness of the block
I have intended
to the width (virtual) should be equal to the ratio of
larger than the dimensions given.
for some time to send sketches to ALE" but preferred
the pitch to the circumference. The small piece
to wait until the tool was thoroughly tested.
whose width is shown as .r, although not actually a
I think that many readers of THE MODEL ENGINEER
part of the propeller, should be left on in order to
will be glad to proﬁt by my experiment, and I shall
facilitate marking out. After the block has been
be happy to show
the ﬁnished article
to any who live in
my locality.
First
obtain
a
casting
such as is used for
chuck backs, and
~.
machine to dimen
_
sions given in Fig.
l. Iobtained mine
Fig 2"hﬁ—
from the Liverpool
Castings and Tool
SETTING Or'r TllE PROPELLER.
Supply
Company,
Church
5,
Lane.
Liverpool, which proved to be of splendid mellow
planed square on its sides and pared at the ends, the
iron, and which cost me, post free. IS. 2d.
This
marking out may be taken in hand. If one follows
the lines indicated in Fig. I, there should be little
difﬁculty in turning out a very satisfactory pro
peller. First the centre line should be marked
all round, and then the two lines g h and g’ h’, which
should also be continued right round. This piece
left on eventually forms the boss; but at present it
is used for holding the block in a vice, while the
carving is being done.
The length ac, or x, being predetermined, the
point b is marked half-way between a and c, and
the line joining b and 0 passes through the centre.
The lines a d and c I should also be marked on either
side of b 0.
Having now marked the one side of the block,
it should be turned over and the process repeated
\Vhen marking out is all ﬁnished, the
exactly.
blades may be carved out in the rough with a pocket
After this the curvature of the tip should
knife.
be drawn on the end of the block as a guide for
producing the curvature along the whole length
of blade (Fig. 2). The backs or convex sides of the
blades are either ﬁled up to shape with a rough
ﬁle or trimmed with the knife, which should be
very sharp. The faces of the blades are best cut
out by a spoon gouge (also very sharp). The boss
should now be cut down to required shape.
For ﬁnishing oﬁ, the propeller may be sand
papered, ﬁrst by rough, then by smooth papers.
After this a coat of shellac varnish is put on, which,
when dry, should be rubbed down with smooth
sandpaper and again varnished.
A propeller made in this way is cheap to make.
It is light, efficient, and strong. The pitch (which is
THE FINISHED (Ii-ruck.
uniform throughout) may be as large or small as
required, and on the whole I have found it to be
should be turned in its place on lathe mandrel,
than any built-up type or the
more satisfactory
having previously been drilled and tapped to
twisted bits of wood that were much in evidence
suit mandrel nose.
Next drill three 5-16ths-in.
at the recent model aeroplane exhibits.
AVlNG
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holes and slot, by ﬁling into slots .\. B,C, taking
care to equally pitch.
Now obtain a piece of
in. thick mild steel plate;
strengthen
5-16ths
up nicely, and mark out thereon what may be
termed
two actuating plates (Fig. 2). The slots
D, E, F should be drilled out and slotted by ﬁling
and scraping. Great care must be taken to make
these slots exactly alike and perfectly equidistant
from the centre and from each other. To enable
me to make the slots exactly alike, I made a small
gauge (shown
Fig. 3). which I passed at a good

july

8. icog.

through the whole series of washers, and tighten
It will
up the nuts thereon to working pressure.
now be found that, by revolving the actuating

Was/vu-

5

34

F/q.6

K-

ﬁne]!

E

5‘1

F19
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If

H

____

“
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plates in opposite directions, the jaws will move
along the slots A. B. C. Move the. jaws down to
their smallest limit, and turn them to dimensions
given (Fig. 8), having ﬁrst tightened up the nuts
well.
Now turn the outside diameter of the
chuck, and polish. Stamp the jaws and slots i, 2.
with small ﬁgures, and take apart. Case-harden
the jaws and their pins; cut the interruptions K:
well grease the various parts. and ﬁnally assemble.
The actuating washers may be revolved by means

r

0

and s/o/ka'

is

if

F

i

is

if

],

I

I

C

is

I

it

I

(J)

ﬁt through
each.
having previously fas
tened both plates to
thus working
gether,
both at once.
These
plates may either be
carefully ﬁled
up to
9-32nds in. thick. and
surfaced by hand, or
skimmed up on their
faces in the lathe.
I
did'the latter. carefully
surfacing after. Next
procure a foot of {r-in.
by ii-in. bright cold
rolled mild steel, from
which cut by hacksaw
three pieces, to dimen
sions given in Fig. 4.
which are then centred
and turned to dimen~
GROUP or PARTS FOR CHEAP SELF-CENTREING Cnucx.
sions given in Fig. 5.
the corners having pre
viously been removed by ﬁling.
After turning,
of a wrench, shown in Fig. 9, the ﬁnal pressure
ﬁle up perfect face at G, and work up rectangular
upon the work being produced by tightening the
shoulder M. Now make washer J (Fig.
from 16th
nuts at the back right up.
in. steel plate. and polish
allover. Thread actuating
really an interesting job
To make this chuck
taken with each
plates on boss H with the slots D, E,
in each
great care
throughout. and
washer crossing as at Fig. 7, and having the slots
operation, a. really efﬁcient chuck.- at small cost,
in line with the point of crossing.
shall be pleased to give any
A. B,
will be the result.
Thread
on washer
and insert the pegs (which have
further particulars, also to send sketch of second
already been turned) upon the jaws, passing them
set of jaws,
there
any demand.
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side running parallel with the
valve, so that the slide-valve itself
bed fairly on the port face.
ﬁtting all the angle-bars to carry the
side platform, as well as the foot
plate, was completed
before anything further was
done to the frames.
The angle-bars (l-in. by l-in.)
were turned to follow the line of the side platforms.
and were attached to the side ﬂanges by rivets.
but where these passed the driving wheels
was
for them to stand away from the side
necessary
frames
in.,
by about
and this necessitated
a
good deal of work in bending and setting them at
various angles.
Two outside bars of g-in. by iii-in. angle were also
turned to the line of the. side platform, and these
I

it

each

INTERIOR
VIEW

if,

were carried down and riveted at either end of
The side
engine and tender to the buffer beams.
platforms were in one continuous piece and cut
out in way of the driving wheels, and were riveted
to the angle-bar on the engine frame as well as to
the outside angle-bars.
The driving-wheel splashers were made up of
two plates and two angle-bars attached to a strip
ins. wide, and were secured in place at
about
the bottom by angle-plates to the side platforms.
attempted to turn a small angle-bar round the
bottom edge of the wheel splashers to attach these
im
found
all round to the side platforms. but
to obtain angle-bar of sufﬁciently light
possible
scantling to make anything like a successful ﬁnish,
one after many heatings
completed
and although
discarded
looked so clumsy and heavy
in a ﬁre,
in. wide.
and used a small strip of plate about
riveted to the platform and butted against
which
the splasher side.
found the cylinder
In ﬁtting the side platforms
was obliged
ﬂanges came foul of the under side, and
to cut away the platform and ﬁt a box
therefore
the tender
and
casing over the top. Between
ﬁtted the usual curved cover
engine platforms
plate, which hinged back on the tender.
(To be continued.)
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By JOHN H. CLARKE.
(Coulimmd [mm Page 13.)
HE next operation was boring and tuming
the eccentric sheaves and straps. The former
_
were of cast iron in two halves. ﬁtted together
with l-in. studs and secured by cotter pins as there
was no room to ﬁt any nuts inside the openings of the
The straps were of malle
larger half of the sheave.
able iron lined with white metal, with a l-in. of pack
ing between each strap, consisting of brass liners
varying from l-64th in. to j- in. in thickness. The
eccentric-rods had all to be ﬁled up by hand and
were bright all over, and this took considerable
time and hard work.
The links, suspension links, weigh-bar, and levers
were all machined in my lathe where possible. and
ﬁnished with a ﬁle and emery cloth and oil, and all
pins were held in place with a taper pin passing
through the jaw or link, as the case might be.
All the valve motion and connecting-rods were
now erected in place, the crank-pin on the driving
wheel having been shrunk in at the same time as
the axle, and as all the work described above could
only be done during my spare time in the evening.
I can say roughly nearly a year had elapsed between
this and the ﬁnishing of the original designs. the
having taken some two or three
pattem-making
months, and for at least two months during the
summer I had hardly been into my workshop.
The most difﬁcult part of the connecting-rod was
the ﬁtting of the taper key for adjusting the bear
ings. I had no means of cutting the taper hole in
the connecting-rod by machine. except by drilling
through two holes 3-16ths in. diameter, converging
to one another at the bottom side, and in doing
this I experienced a good deal of difﬁculty in one
or two broken drills when drilling the second hole
into the ﬁrst. It was then almost impossible to
work even a small ﬁle in the holes which I had
drilled, but I eventually got a ﬁle to work right
through, and I think I must have used some six .
or eight different types of small watchmaker's ﬁles
before I had got the corners out square.
The con
necting-rod end was cut out in a square, 1} ins.
ins. wide, with the corners rounded,
long by
and into this brasses were ﬁtted in tight with a
ﬂange on the outside, the inside face being ﬂush
with the steel. A brass plate l-i6th in. thick was
screwed on the inside to prevent the brass from
coming out. A dash-pot oil cup was ﬁtted on the
top side overhanging outwards, so that when
picking up the oil. the top end of the taper key
was out of the way of the oil pipe and wick above.
A phosphor‘bronze sleeve was driven into the
crosshead end of the connecting-rod. and the
centres at both ends marked off and bored so that
the piston at the forward and back end of the
For
stroke had the same amount of clearance.
adjusting the eccentric-rods so that the valve travel
was correct, metal or paper liners were used where
required; but in only two cases was this necessary.
The slotted links were marked off from a zinc
template and were drilled and ﬁled out of the solid.
The port faces in the valve chest had to be chipped
and ﬁled as the casting had left the edges somewhat
rough, and a groove 1-16th in. wide was out along

the comer on
motion of the
was allowed to
The work of
ﬁttings for the

I
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A 2-in. Scale Model Express
Passenger Locomotive.
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indentation, it at once follows that the force of
resistance
offered
to indentation must be very
large in comparison with the force acting at the
hammer head.
In order to ﬁx our ideas, it will
be Well to consider one or two numerical examples.
Suppose that a force of 12 lbs. acts at the hammer
head, and that the hammer drives a chisel l-l6th in.
into a rigid piece of metal. Let the distance passed
through by the hammer head be 12 ins., the re
sistance of the metal struck being denoted
by R.
Then we have—
_
Energy in hammer: Energy required to drive chisel.
Force at hammer head x distance through which
it is exerted = Resistance offered by material
struck x distance through whichit is overcome.
”
Or. 12 lbs. x 12' =_-R x T‘

x16:

2,304lbs.
R =12 x12
Thence we see that the force of 12 lbs. acting through
a distance of 1.! ins. produces
a force which is
of 2,304 lbs.
sufﬁcient to overcome
a resistance
through a distance of i-ioth in.
Suppose, now. that instead of knowing the force
acting at the hammer head. we know the velocity
with which the head reaches the material it strikes.
Let this be 20 ft. per sec. The energy given to
“'02,
the hammer head is then
by E =
given
2:
.
where \" = weight of head in lbs., v = velocity
in ft. per sec., 1: =acceleration
due to gravity.
Assuming the weight of the head to be 2 lbs., then—
'\
"I
0
~
*.-° " '0 = 12-41 ft. lbs.
E =

m

Energy
R X

1x

2-2

expended
‘

indenting

in

the

material -=

~

ft.-lbs.

1

Therefore 12-41 = R x
16‘ x l2.

R =12'4l

x
= 2,385 lbs.

10x

12

g

_

—z';.)

t

\\'

__
_

(1'

If the time in which the energy of motion was
the average force
destroved could be ascertained,
of l’llt"l)l0\\‘ might be obtained from the formula~

l

is

F

= the force of the blow, v, = velocity at
where
the time of delivering the blow, v: the ﬁnal velocity
= the time of stop
o), and
(which in this case
page, say, 0005 sec.

_

is

is

is

it

x

2

40
(20—0)
= 2,482 lbs.
'0005
32-2 x '0005
32-2
will be seen that the
From these examples,
shorter the distance in which the energy of motion
destroyed, or
possessed by the hammer head
the shorter the time, then the greater will be the
force of the blow.
In chipping a piece of iron, for instance, a very
obtained by bring
required, and this
great force
ing the hammer to rest in a very short distance
and in a very short space of time.
On the other
hand,
be required to chip or cut a piece of
wood, a wooden mallet and
chisel with a long
wooden handle are employed, for the force required
comparatively small, and hence the energy of
motion
to be destroyed more gradually, i.e.,
in a greater distance and
greater space of time.
In other words, the force required is less, but
acts for a longer period and through a greater
distance, with the result that much wood
cut at
each blow.
a

if
it

is

it

a

HO, that has ever tried to drive a nail
into a bending or yielding piece of woot‘ or
other material has ever considered why
the feat is so difﬁcult of accomplishment.
In
to driving nails
stinctively, anyone accustomed
into any material, ﬁrst of all endeavours to ﬁx the
latter on to some solid foundation which will not
yield to the impact of the hammer.
Yet how many
can give a scientiﬁc reason for their action.
The hand hammer is, without doubt. one of the
commonest tools used by many of our readers,
and as its use serves to illustrate a number of im
mechanical principles which are well
portant
worth thinking about, we propose to devote a little
space to the consideration of this most useful tool.
If a blow be struck by a hand hammer on a piece
of iron which is rigidly held or supported, a more
or less deep indentation in the surface of the irOn
(depending on the force with which the blow is
struck and the relative hardness or softness 01
the material which receives the blow) will be made.
Yet we know that the hammer head may be pressed
steadily agiinSt the iron with an enormous force
without making any such indentation:
\\'e are
thus at once brought face to face with the remark
able difference
which exists between a steadily
applied pressure and a quickly moving force of
comparatively small amount.
In using a hammer, a small force is applied by
the arm of the mechanic, which acts (at the hammer
head) through a certain distance, 110., the distance
through which the head of the hammer is swung.
By the application of this small force the hammer
gathers up a certain amount of energy.
By arresting
the motion of the hammer in a very short distance,
or in a very short space of time, this energy is
transformed into a considerable force.
Thus, in striking a piece of iron which is held
rigid, the motion of the hammer is arrested in a very
short distance. i.e., the distance
passed through
in making the indentation in the surface of the iron
which is struck, and in this,way a force is developed
sufﬁcient to indent the iron.
This question may be looked at in another way.
we may say that the total energy possessed by a
hammer just as it is about to deliver a blow is
equivalent to the energy required to indent the
surface of the material struck;
but this, however,
is not strictly true.
\Vhen the blow is struck,
heat is produced. and hence a certain amount of the
hammer's energy is expended in this way. Again,
in addition to heat, we have sound produced,
a portion of the enemy being used up to produce
this sound. \Ve need not, however, consider these
items, as they do not aﬁect the general considera
tion of the question.
The energy possessed by the hammer as it is
about to deliver the blow is equal to the force acting
at the hammer head multiplied by the distance
swung through, and this we are assuming to be
equal to the energy required to indent the material
struck, which is equal to the resistance
of the
material multiplied by the distance passed through
in making the indentation.
Now as the distance
passed through by the hammer head is very large
compared with that passed through in making the

8, 1901).
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The Mechanics of the ﬂame
Hammer.
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If it be necessary to destroy motion without shock
then the motion must be arrested gradually.
For instance. in railway carriages
we are often
If the seats are uncushioned,
subjected to jerks, etc.
we receive slight shocks, due to the fact that the
motion of our bodies is arrested too quickly.
If
the seats are cushioned, the motion is arrested
gradually, and no such shocks are experienced.
“'henever, therefore,
is destroyed by
“ motion
"
a material which will
to a certain extent,
give
such as in the case of the cushions in a railway
carriage, no shock of any moment will be developed ;
but if the material yields only slightly, much shock
will be experienced.
In fact, if it were possible to
obtain a body which was absolutely unyielding,
the slightest amount of energy imparted to it would
give rise to an indeﬁnitely great force.
\\'e are now able to explain why, when a polished
piece of material, such as a shaft or_ spindle, is
struck with a lead hammer, it is the hammer itself
which becomes indented, and not the shaft. and
also why a nail cannot be driven into a yielding
piece of wood, such as a thin plank.
In the ﬁrst case, the energy of the hammer is
arrested gradually, for lead is a material which
Hence the force of the blow
yields considerably.
is comparatively
slight, and is not suﬂicient to
indent the comparatively hard iron or steel of which
the shaft is made, though great enough to indent
the lead.

In the case of the nail being driven into a yielding
piece of wood, the energy of motion of the hammer is
again gradually arrested, with the result that the
force of the blow produced is not sufﬁcient to over
of the wood to the passage of
come the resistance
the nail.
This may also be explained in the following way.
The impact of the hammer bends the plank until
the resistance to bending is equal to the resistance
\Vhen this is the case. the nail
otfered to the nail.
to enter the wood; but by this time the
commences
energy of the hammer may have all been expended
in bending the plank, in which case no energy will
be left for driving the nail into the plank.
There are two items governing the force of a blow
from a hammer (apart from the shortness
of the
time and distance in which the hammer is brought
to rest) which we have not yet alluded to, although
these have been introduced into the calculations
above. These are—(i) the weight of the
given
hammer head, and (2) the speed of the head just
as it is about to deliver the blow.
With regard
to the ﬁrst item, the force is directly proportional
to the weight.
the weight be doubled, the force
will also be doubled, and so on. Regarding the
speed, however, the force of the impact is propor
tional to the square of this. For instance, if the
speed be doubled, the force will be four times as
A hammer
great, and if trebled, nine times as great.
head weighing 1 lb. will only produce a. force half
as great as one weighing 2 lbs., if both move at
the same velocity just before delivering the blow.
If, however, the smaller one be made to move twice
as quickly as the heavier one, the force will be fourv
times as great as it was in the first case, or
twice as great as the force from the heavier hammer.
Hence we see that speed is a most important
item, and in order to increase it the hammer head
is placed on the end of a long wooden shaft. \\'hen
the blow is struck, the arm of the user is the radius
of a circle, and this radius is increased by the length

If
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of t“: shaft.

As the arm moves through the same
the same time), whether the handle is
or not, and as the speed is proportional to the
used
radius, it follows that the speed will be increased by
the use of the handle, and the longer the latter is,
the greater will be the speed.
If the radius be
douvb d by the adoption of the handle, the force of
the nlow will be quadrupled.
Every mechanic
knows how much greater a blow may be struck
by using a hammer with a long handle than one
with a short handle.
In conclusion, it will, perhaps, be advisable to
brieﬂy point out the physical properties required
in a hammer.
In the ﬁrst place, hardness is most essential,
for, as we have seen in the case of the lead hammer,
if the material of which the hammer head is made
is of a soft nature, energy will be expended
in
it, at the expense of the force of the
gpforming
ow.
In addition to hardness, toughness is necessary.
for without it there is danger of the material ﬂying
Glass,
for
to_ pieces when a blow is delivered.
example, would be suitable so far as hardness is
but owing to its brittleness, it is quite
copcerned,
anglis‘

'Iin

unsuitable.
Weight or density is also an essential property.
If a material is used which is deﬁcient in this
respect, the necessary weight could be obtained by
increasing the mass; but if the mass is too great.
it cannot be properly concentrated at the part
which is to be struck.
Now steel possesses all the above properties.
and hence it is the material generally adopted for
Lead and copper are only used
making hammers.
in special cases, where it is necessary to deliver a
blow without any danger of indenting the piece
which is struck.

A New
B

Way of Producing
Metal Strips.

have recently had an opportunity of wit
the new process of making con
nessing

tinuous metal strips or ribbons, invented
and patented by Messrs. Strange 8; Graham, Ltd.
Imagine a polished brass cylinder, say 3 ins. in
diameter. rotated in a lathe at some 2,500 revolu
tions per minute, and melted tin, lead, or other
metal poured in a stream upon it. The result is a
continous strip or ribbon of the metal projected
from the cylinder ; the width of the ribbon depends
upon the width of the stream of melted metal, and
its thickness depends upon the speed at which the
cylinder is rotated. being increased if the speed is
reduced.
The principle may be illustrated by
pouring the metal from a ladle, but a more reﬁned
method is used.
The melted metal is contained in
a pot, which is kept heated by a ﬂame and furnished
with a nozzle.
The pot is placed so that the opening
of this nozzle almost touches the upper surface
of the cylinder.
It is necessary for the cylinder
to be cool ; this is eﬁected by making it hollow and
circulating water through the inside by means of a
Several nozzles
pipe at the centre of each end.
may be arranged side by side to produce a corres
The
ponding number of ribbons at the same time.
inventors claim that one~half to one mile of ribbon
The
can be produced per minute from each nozzle.
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recently gave in our columns several
“
articles on
Bridge Construction," which
greatly interested our readers, if we may
judge from the amount of correspondence they
drew.
Now we have to add to those printed
by us one which seems to have some very novel
points. Firstly. and perhaps the most notable of
all, is its extreme simplicity, and one is apt to ask
the question, surely this is an old method of con
But, judging from the interest taken
struction?
by the profession in these little models. there can
be no room for doubt.
Mr. Reginald C. Fry, who
is an architect of Clifford's Inn, London, very
kindly demonstrated to us his two models, one made
of penholders, bicycle spokes, and wire tie-rods,
and the other and larger of angle>iron shaped and
the cross-bars being l-in. bar with piano
pierced,
wire (tie-rods). The illustration shows very clearly
Mr. Fry's larger model, and perhaps some of our
skilful amateurs may spend their time working
out the lines.
There are only four different parts,
and so as to make it very simple for our readers
to follow these we have illustrated separately by
lettering them to show the position they occupy
in the ﬁnished bridge.
Of course, the very greatest
accuracy in seating the holes is neces
possible
sary, especially the distance between the holes.
Again. the
as these are the compression bars.
height above ﬂange is important, seeing that this
sets the curve of the arch.
A very good way is
to set out one. and if correct then get a piece of
thin steel cut as a template with the relative
position of the two holes marked for centre punch
This
of setting. For
ensures
ing.
accuracy
those. who would like to make a model on this
system quickly, they can either do so in strips of
wood, penholders, or matches.
The penholder model is very simple. and shows
Take the penholder and cut a
the system well.
notch central on one side, near each end, but
equi-distant from the central notch already made
cut other notches—these on the other side of the
Now it will be found that you have
penholder.
two notches underneath and one on top. Use
this as a. pattern and make more from it, always
remembering accuracy as your password. This
done. cut oil eight or more pieces of bicycle spoke
as cross-bars, 4 ins. long, and start assembling the
parts as follows. Lay down a cross-bar, then put
the end notch of two side plates resting upon either

FORMED

By REGINALD
E

Burner.

New Bridge Construction.

i

New

ribbon metal is intended to be used for white lead
and paint manufacture, plates for accumulators,
packing engine stuﬁing-boxes and pipe Joints, chem—
ical processes, ﬁlters, decorative purposes, solder.
It can be produced from a variety
and spelter, etc.
tin, copper,
aluminium, gold,
lead,
of metals,
silver, and so on.
They appear to undergo some
change, as in the ribbon form the metal shows greater
chemical activity than in its ordinary form. apart
Ribbon i-ibth in.
from the larger surface offered.
wide is readily produced by using a very small
The ﬁrm engaged in intro
opening to the nozzle.
ducing the invention is the Ribbon Metals Syndicate,
Ltd., 50, City Road, London, E.C.

'kmenum re or 8901)"
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spoke length, which will this time rest in the central
1

“It,

IA!

l

ﬁ

ﬁnd the notches turning down, while the second
has the central notches pointing up, so you slip
another spoke between these, and so it goes on.
liach side plate has a cross-bar under each end of
it and supports another in the centre of it. You
will find this a very interesting problem, and when
all nicely wired up and the wires spanning from,
to No.
say, brass rod No.
a very strong structure
will be obtained. This will give you a very interest
ing evening’s work. Mr. Fry‘s bridge, 15% ins. long,
supports 38*} lbs.. and would support more.

Motor Cycle Notes.
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An Example from Actual Practice.
A new-comer to the ranks of motor cyclists

G‘
On this place your second pair of side
notches.
Now at the end of the ﬁrst side-bar you
plates.

I,

I

I

c:

con

sulted me the other day on the road as to the
irregular ﬁring of his engine, the machine being a
He
second-hand one bought a few days previously.
said that he could only get about 10 to 15 miles
per hour out of it, although he had been assured
that
was capable of over 30 mph. on average
roads.
found that everything
On examination
connected with the ignition was all right, and that
while the back wheel was jacked up off the ground,
the engine seemed to work fairly well; but it only
required a very short run along the road to dis
cover that, as he had said, the ﬁring was most
irregular and unsatisfactory.
therefore,
having satisﬁed myself as to the
ignition, turned my attention to the valves, and
at once saw that the exhaust valve was being kept
it
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adjustment in a motor cycle
and one which governs its efﬁciency in a
left
marked degree,
the amount of clearance
between
the face of the tappets and the foot of
the mechanically operated
valve stems.
The points necessary
for consideration are—
ﬁrstly, that the full amount of valve opening,
which, generally speaking, is
in. for both inlet
and,
and exhaust, must be assured;
secondly,
which
equally important, the valve stem must
be entirely free from contact with its tappet when
the valve
closed.
The usual method adopted in making this ad
to allow a space between the two parts
justment
equal to the thickness of a visiting card with the
engine cold, so that when the length of the stem
has become slightly extended by the heat generated
in the course of working, there
just clearance
between it and the tappet.
It must be remembered
that in designing the timing gear, allowance is
made for this bare clearance only, and any increase
in the gap, whether as the result of wear, or from an
incorrect length of valve stem in the ﬁrst instance,
it
an
means insufﬁciency of valve lift, so that
inlet valve, there will be a curtailment in the Supply
of mixture to the engine, and
an exhaust valve,
the free exhaust of the burnt gases will be to some
extent impeded for lack of adequate area for escape
after the explosions have taken place.
On the other
hand,
the valve stems are only ever so slightly
too long, the result will be to keep the valves from
bedding properly in their seats, and although—
should.the defect be only a very small one—this
will not matter quite so much in the case of an inlet
valve,
matters very much where the exhaust valve
concerned.
important
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Tappet Clearance.
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end of it, but pointing in the same direction.
Third)y, lay across these two side-plates another
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slightly open most of the time, owing to a wrong
adjustment of the valve-lifter.
It was evident
that the vendor of the machine, knowing that the
valve stem was greatly worn, and wishing to hide
the fact from the purchaser, had so arranged the
valve-lifting device that the tappet was raised
out of its normal position and brought up close to
the foot of the valve stem,
giving, seemingly,
the proper amount of clearance,
but in reality
the tappet at
its lower extremity
preventing
om receiving the full cam action. and so gaining
nothing whatever in the matter of effective valve
lift.
The bother came about through his having
overdone it.
The foot of the valve stem had
worn unevenly, and the disc head of the tappet
also had worn down in the centre, forming a cavity
there;
so that what was happening was this:
When the tappet head turned so as to present its
less worn surface to the stem, the valve was raised
off its seat when it ought to have been closed; but
when the stem rested in the before-mentioned cavity,
then the valve seated all right.
This give-and
take action had been going on all the time, and had
caused the irregular ﬁring.
On releasing the valve—
lifter, the tappet dropped quite 3-16ths in., and
there was disclosed,
of course, a gap of fully that
amount between it and the foot of the stern.
No spares being available, we removed the valve.
and the owner took it to a cycle repairers' shop
near by, where a short piece was brazed on and the
stern ﬁled to give the correct length, so as just to
clear the tap t when the latter rested in its lowest
position. A ter this the engine ran beautifully,
giving no trouble of any kind.
It is of no use whatever adopting the " robbing
" principle when adjusting
Peter-to-pay-Paul
tappet
clearance
by setting the gap with the aid of the
valve-lifting arrangement. The valve-lifter should
be left out of the matter altogether, and the two
arts set in proper relation to one another quite
independently of it. To obtain full cam action,
the valve-lifter must allow the tappet to fall to its
natural position and be at all times quite out of
touch with it until required to lift the exhaust
valve by hand-power for the
urpose of releasing
the compression.
When the c earance has become
too great, as it always must do after considerable
wear,
the only remedy is the ﬁtting of a new
valve or the lengthening of the stem of the old
one, while the tappets also require renewing as a
matter of course after long service.
No satis
faction whatever can be got from reducing the gap
between stem and tappet by adjusting the valve
lifter so as to bring the two closer together.

An Improved Sparking

I

Plug.

that in my time I have uSed as many
different kinds of sparking plugs as most motor
cyclists, and, as in everything else, some of them
have proved satisfactory and others the reverse.
Lately I was casting about for a plug, the construc
tion of which would be likely to render it free from
such defects as I had found in most of the others.
and eventually I lighted upon one which seemed.
from the look of it, to possess all the essentials
to that end.
This was the new three
necessary
pointed plug recently introduced by Messrs. Lodge
I
Bros. 8: Co. of 14, New Street, Birmingham.
was attracted in the ﬁrst instance
by a drawing
showing the plug in section, which appeared in
one of they motor journals, and I at once saw that
suppose

July
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the design was based on scientiﬁcally correct prin
ciples, while later, when I had an opportunity of
examining one of the actual plugs, my ﬁrst impres
sions in its favour were fully conﬁrmed.
It so happened that I had to make a week-end
run of some 350 miles on a twin cylinder machine,
the engine of which, not having been dismantled
for a considerable time, was in a somewhat dirty
condition internally, while the piston rings in the
front cylinder were anything but a good ﬁt, the oil
working past them, and getting on to the sparking
plug points rather freely. I took the " Lodge " plug
with me, as “ spare," but the ﬁrst time I was held

Wino
nut
\IIA‘HIR

n1“
rDINCn
MILAIN

am “I?! GAD
Tm; THREE-POINTED SPARKING PLUG.
By Masses. Loocs

BROS.

8: Co.

up, owing to oil and carbonised matter getting on
“
"
in and
Lodge
to the front plug, I banged the
there it is still, no misﬁring having occurred subse
before
quent to its insertion. As this happened
ten miles of the journey had been covered, it is cer
tain that I owe my immunity from ignition trouble
in the front cylinder to the presence of the new
s
king plug. As a matter of fact, I removed the
p ug at the end of the outward journey and found
the electrodes smothered in oil; but as I had suffered
no inconvenience whatever, and moreover with a
view to giving the plug a thorough testing, I replaced
it as I found it, and it ﬁred away merrily all the
way home.
The illustration appearing on this page, for the
original of which I have to thank Messrs. Lodge Bros.
and Co., gives a good idea of the design of the plug.
The sparking points and central pole are substantial
in size and made of pure nickel, guaranteed 99 per
cent.,
thus ensuring against the wearing away
of the points by the action of the spark. The spark
is brought well into the gas to be ignited and away
from the cooling surface of the body of the plug
and cylinder walls so that extremely weak mixtures
This claim I found to be amply
can be ﬁred.
substantiated during my run referred
to above.

8, 1909.
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Special care hm been taken to secure the best
porcelain obtainable, and to ensure its being
held ﬁrmly in place, with due allowance for expan
sion and contraction.
A porcelain sleeve projects
round the central electrode, preventing any leakage
of the spark over the surface.
Spring washers are
ﬁtted to hold the high-tension cable ﬁrm.
Each
plug is supplied with a steel gauge with which the
sparking points can be quickly and accurately set
should the gaps have been altered from any cause.
Messrs. Lodge Bros. & C0. claim that this new
plug of theirs is the best yet designed for petrol
engines, and I may say that I am disposed to
agree with them.

Effective

Silencing.

Apropos of the notes which appeared under the
above heading on page 523 of THE MODEL ENGINEER
of June 3rd, Messrs. J. C. Lyell & Co.. Ltd., of
55, Victoria Street, \Vestminster, S.W., write to
say that they are willing to allow any motor cycling
reader of this journal a free trial—extending over
seven days—of the Clair silencer ﬁtted with variable
cut-out, of which combined appliance they are the
sole
manufacturers
under licence.
They claim
that this silencer meets every requirement, and
ensures greatly increased
without any
quietness
attendant back pressure, while the variable cut
out affords a means of utilising an entirely free
exhaust for temporary purposes if such should be
desired.
Intermediate degrees of silencing are also
obtainable at will.
Readers interested in the silenc
mg question are invited to communicate with
Messrs. J. C. Lyell & Co., Ltd., at the address given
above, mentioning the name of this paper.
I am
about to make a trial of one of these silencers
myself, and shall shortly afterwards publish an
account of my experiences.

An Omission.
By inadvertence

a paragraph which should have
followed the note on "Sparking Plug Trouble,"
appearing on pages 589 and 590, June 24th issue,
was omitted, and the matter (which appeared in
reply to a letter I received from a correspondent at
was therefore left incomplete.
I am
Bedford)
taking the earliest opportunity of rectifying the
mistake, and trust that the additional comments
which follow may yet be of service.
The paragraph
reads as follows :—

What to

do in the Circumstances.
The best plan in these circumstances is to throw
the 4 mm. gap principle overboard, and separate the
points to a slightly greater extent, giving them
nearly twice the stereotyped allowance in the
case of the affected cylinder, while the other plug
may be set with its points as close as possible
without touching the stem, so that after all there
will be very little if any disadvantage in the matter
1 found this plan to succeed very
of starting.
well, as the carbonised particles are much less likely
to ﬁnd a lodging in the wider gap thus formed.
The next consideration is to alter the system of
lubrication, giving the engine half a pumpful of oil
instead of a whole pumpful at a time, but at inter
vals of greater frequency, so that although in the
long run the engine will get the same amount of
oil, it will be doled out in a smaller quantity at a.
time and so will be less likely to work past the
I believe some riders experience the same
rings.

43

trouble only in respect of the rear instead of the
front cylinder, but in any case the same procedure
Further, it is advisable to start
'may be followed.
away on a journey with a low level of oil in the crank
case, only beginning to inject the charges
when
everything is warmed up, instead of, a many riders
do, crowding about three whole pnmpfuls into
the engine before stirting and while all is cold.
Of course, if the engine has been down for repairs
it is very necessary to see that oil isconveyed to every
part before running under power, but I am referring
to ordinary cases where the machine is working
under absolutely normal conditions.

Replies in Brief.
E. M. ]. (Muswcll Hill).—-A previous correspondent

Thanks,
has already supplied the information.
No, you may not even drive the
nevertheless.
machine across the narrowest roadway without a
all depends
license.——F. E. B. (Doncaster).—It
whether the belt rim on rear wheel is sufﬁciently
The difﬁculty so far as the
wide in the groove.
can easily be overcome,
engine pulley is concerned
but if a new belt rim is necessary it will be a rather
bigger but by no means "impossible" job. Of
M. G.
course,
it will be more expensive.-—-—-].
and
(Sutton).—See Notes re Tappet Clearance
You are not legally com
Effective Silencing above.
pelled to ﬁt a silencer, but it is due to other road
users, besides
comfortable to
being much more
yourself to have one ﬁtted. Moreover, should an
accident occur as the direct result of noise occa
sioned by the engine—as, for instance, a horse

taking fright, running away and causing damage—
you might ﬁnd yoursell in a serious position.
“
ENTHUSIAST " (Dublin).—Giad to hear you like the
Notes, and hope you will write again and often.
If the platinum contacts of magneto are wom down,
but still good for further duty, presenting a smooth
ﬂat surface, you can. by placinga small paper washer
of platinum holder on bell
under the hexagon
crank, reduce the gap.
Try this and also clean
carbon of high-tension brush with petrol. A new
ﬁbre ring (costs only a triﬂe) would probably make
a lot of difference, as the points separate slowly.
E. M. F. (Hitchin).—By no means make the change.
in the
a retrograde step.
Persevere
It would be
" H.B.C." and in the end you, like every
use of the
its merits.
one else, will come to recognise
"
“
STARTER UP
(Staﬁord).—ls the engine a. single
If the latter, you will, of
or twin cylinder one?
course, have to double everything when renewing
The piston rings must be an
on a general scale.
at 120
easy, springy ﬁt, and the slots arranged
Yes, the subject you are
degrees to one another.
interested in will come in for notice in due course.
T. A. W. (Kettering).—-(r) Regret to hear of
your trouble, but, candidly, cannot express surprise.
The ﬁrm you name is well knowri amongst seasoned
motor cyclists as one to be avoided. (2) A new
exhaust valve 5 ring appears to be needed.
L. M. C. (Hert ord).—These are "Motor Cycle
there is a
Notes," no “Motor Cycling Notes";
distinction.
THE Goldsmiths Company have made a gift
to the governing body of the Imperial
£50,000
College of Science and Technology, South Kensmg
ton, towards the cost of the proposed extension 05
World.
the engineering department—Illechunfcal
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Practical

Letters

Readers.

from

Our

A Small Power Windmill.

TO THE EDITOR or The Model Engineer.
DEAR SIR,—l am sending you a photograph of
a windmill made from THE MoDEL ENGINEER
It has been running eight months and has
design.
The
given very little trouble since it was put up.
water comes from the foot of the hill at the side Of
the windmill and runs into a kerosene tin, and the
'
mill conveys it to the tanks in the background,
and thence all over our poultry farm. One altera
tion I made was a knife-edge valve in the pump.
with a leather washer on top, as it holds the water

ON A NEw ZEALAND
POULTRY FARM.
(See THE MODEL ENGINEER, jan. 3, 1907.)

in the pump barrel much better than the former
one 1 made—Yours truly,
P. B. PHlLLIPS.
\‘l'ellington, N.Z.

Circular Courses for Speed Boats.
To THE EDITOR or The Model Engineer.
DEAR SIR,—Mr. Delves-Broughton in his replies
has carefully avoided answering the points I raised
as to the adaptability of the circular course to boats

8. I909.

other than hydroplanes. When he has successfully
demonstrated that it is possible to run, say, a model
T.B.D. by the above method, then I shall have no
further objection to it.
I would point out to your correspondent that in
his letter appearing in TIIE MODEL ENGINEER for
June Ioth he supplies one of the best pieces of
evidence
against the use of the circular course
when he says that when run by this method his
"
lists considerably inwards."
hydroplane
If a ﬂoating contrivance possessing the high
initial stability of a hydroplane can be persuaded
to list inwards, what chance would a hull of ordinary
model stand when run in the same way?
The
inability of boats of ordinary type to use the cir
cular course restricts its use to hydroplanes or
boats of similar type. This is where the unfairness
of the method is evident, and it is an objection
your correspondent has not answered or attempted
to answer.
If the sport is to be successful. then it
must be free from the slightest suspicion of unfair
ness or favouritisrn.
Again, Sir, the rule which permits circular courses
It is
places no restriction on the height of masts.
probable that by use of a high mast that a consider
able lift could be obtained.
Would it not be the
better way to take a vote from the various clubs
concerned
as to whether or no the circular course
be used ? If the majority decide in favour of the
method. then well and good; but at present only
two men have used the method. They have been
given a further advantage in that they have no
steering problems to consider. We who prefer a
straight and fair run have to consider this.
If THE MODEL ENGINEER Competition is to be a
means of comparison between boats of various types,
it cannot be so when different types have different
running methods.
Your correspondent complains of discourtesy.
He should be the last to do so when he permits
himself to stigmatise other people's work as “badly
designed."—Yours truly,
WILLuiu J. E. PIKE.

To

A WINDMILL PUMPING

July

The Pit Pony.
THE EDITOR OF The Model Engineer.

DEAR SIR,—Although it may appear considerably
outside the realms of TIIE MODEL ENGINEER. I am
asking you to insert this note beeausc ll) the sub
ject is one which cannot be too generously dealt
with, and (2) because I believe THE MODEL Encr
NEER circulates amongst a great many people who
could aid in the desired direction if their attention
were claimed.
The old adage, " Out of sight, out of mind," is
never so true as in the case of the little it pony.
Once he is down the shaft his life is, consi ering his
instincts and habits, fearful to contemplate.
It is good to know that steps are being taken by
the National Equine Defence League (whose Secre
tary, Mr. Francis A. Cox, Clifton Villa, 27, Beacons
ﬁeld Road, Southgate, London. N., has recently
" The Tragedy of the Pit
issued. in pamphlet form,
Pony") to mitigate the hardships which too many
The pamphlet referred to above
pit ponies suffer.
is indeed worth reading, and I am sure Mr. Cox, on
behalf of his society, will welcome all the active
support your readers can offer him—and so would
the ponies, too, could they speak—Yours faith
WALTER C. RUNCXIAN.
fully,

July

8, 1909.
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Queries and Replies.
condition given below,
[Attention is especiall
' directedto the ﬁrst not complyingwith the
be taken of Queries
and no notice
directionstherein stated. Letters containing Queries must be
snarl-edan the top tell-hand corner 0/ the envelope“Query
Department." No othermattersbut thoserelatingto the Queries
shouldbeenclosedin thesameenvelope.
are replied ‘ to
Queries on subjectswithin the scopeof this journal
post under the tollowmg conditions:—(i) Queries dealing
slips, on
thltﬂ
on
be
different
subiectsshould
distinct
with
one side 0/ the paper only, and the sender’snarneuusr be in
accompanied,
be
should
back.
the
(2)
on
srribed
Queries
whereverpossible,with fully dimensionedsketches,and corre
to keepa copy 0/ their Queries[or
spondentsare recommended
Post-card)
reference. (3) A stampedaddressedenreloPe(not
“
be enclosed,and also a Queriesand Replies
should invariably
Coupon" cut out Irons the MtMISM Pages0/ the current
issue. (4) Querieswill be answeredas early as Possiblealter
receipt,but an interval of a tewdays must usually elapsebefore
the Reply ran be forwarded. (5) Correspondentswho require
an answerinsertedin this columnshouldunderstandthat some
weeks rnust elapse before the Reply can be published. The
insertion of Replies in this column cannot be guaranteed.
Editor, Tns Moon.
(6) All Queriesshouldbe addressedto The
ENCIVEER, 26—29,Poppin's Court, Fleet Street,London. ht .]
havebeenreplied
which
the
Queries
The [allowing are selededfront
to recently:—
O. H. B. (Devon) writes:
l21,7~t5] Motor Wildings.
Will you kindly tell me how to wind and connect up the ﬁelds
of an electric motor (series)with two separatewindings, in order
to reverse direction of rotation, according to which winding is
switched into use? Motor is for 8 volts taking about 2 amps.
“fill the armature have to be rcwound? With regard to above
query, I have come across several German-madetrams and loco
motives fittod with motors wound in this manner. It greatly
simpliﬁes the automatic reversingswitch.

45

H. P. (Essex) writes:
[21,682] Vacuum Automatic Brake.
As a reader of THE: MODEL ENGINEER and a locomotive ﬁrcman,
I should feel greatly obliged if you could kindly supply me with
answers to the following questions which relate to the vacuum
brake apparatus. In the combination ejector a small ball is pro
vided winch controls the entranceto a port connectingthe interior
of the small ejector cone with the external atmosphere. This ball,
I understand,is to steady the vacuum. Have I been rightly in
formed; it so, how does the ball accomplishit ?
When steam is turned on at the steam valve, which is ﬁxed on
the top or front of the ﬁrebox, it passesalong a pipe to the com
bination ejector. The ejector valve having a slight opening to the
ejector allows a small amount,or jet, of steamto enter the latter,
which, passing through,draws the exhaustvalve off its seat and
extracts a small amount of air from the train or main air pipe,
and consequently from the tops of the cylinders also. This is
nicely adjusted so that the jct can only maintain a certain amount
of vacuum, not suﬂiciont to affect the brakes. When applying
brake,you pull the handleof application valvc towards you which

z|o77
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The above diagram shows the required arrangement. The
coils are simply connectedas parallel alternative circuits in series
with the armature, the directions of winding being opposite. By
altering an ordinary series-woundmotor in this way you would
decreasethe magnetisation,and so, if armature winding remained
unaltered and current were the same as before, the motor’s speed
would increase. It would probably not be necessaryto rewmd
the armature imless it were required to keep the speedunaltered.
B- W. (B_urulcy)
[21,776] $mall_l.lghtlng lnstallatlon._
novice on the subject of electricity, I
writes: Being a
conéglcte
should be very oblig if you would answer these uenes, as I am
about to instal (or rather going to try to) an electric plant to light
our house. (1) How many lamps should I require and of what
candle-power to light a kitchen of :4 ft. sq.? (2) What voltage
power of a dynamo would be required to_light the above lamps?
the abovedynamo
(3) Could yon give me an idea as to the size of
and what speed it will have to run? (4) Will an alternating or
wire will
thicknessof
What
best?
be
the
current
(5
continuous
be required to connect lamps with ynamo?
be
would
c.-p.
.,
one
8
ft.
only
of
room
For
a
:4
lam_
(i)
sufﬁcient. (2) If you use a big eﬂicicncy metal c filament
is
suitable.
10
watts
of
output
an
having
The
dynamo
lamp, a
volta e will depend upon the lamp" you choose. A suitable one
wou be 8, using an 8 c.-p. 8-volt Osram" lamp. Of course, if
there are prospectsof your ﬁtting further roomswith electric
dynamo to start
light, you should get a sufﬁciently powerful
With. Our estimate of to watts allows very little margin beyond
8
c.~p.
lamp.
the
by
(3) Roughly,
cuer
required
the actual
be nearly 4,000
4 ins. by 4 ins. y 4 ins. Spocd would
probably
for your
woud
serve
N0.
20
Single
Continuous.
(5)
r.p.m. (4)
. .
one 8 c.-p. lamp.
__

DIAGRAM snowmc OFF-SIDE OF THE 7-TON TRucxs
wnrcn HAVE ONLY ONE sum noon.
(See next page.)
further opens ejector valve,allowing more steam to pass throu h
and consequentlygreatly increasing the suction, so that it rapiiﬁy
draws out the air from the main air pi e and tops of cylinders,
creatinga high vacuumon the top sideof iaphragmof all cylinders.
The extcrnal atmosphere pressing on the underside of the dia
phragmsor pistonsforcesthem up towardsthe top of the cylinders
as quickly as the vacuum is createdabove them, and by meansof
the brake mechanism the brakes are applied almost instantly.
When the handle is pushed back to its central position, steam is.
shut oil from the largeejector and, the smallerejector beingunable
to maintain this high vacuum, the ball valve in the exhaust valve
box section of the.combination ejector is forced back on to its
scat by the atmosphereclosing the main air pipe and preserving
the vacuum.
Iron Wire. A. E. B. (Stock
)
[21.747] Coppcrlng
writes: I wish to copper-platea number of small articles ma e of
rusting.
I have tried pickling in sulphuric
iron Wire to prevent
acid and then immersingin a solution of copper sulphate,but the
deposit will not stick, but is quite looseand powdery. I havealso
tried boiling in soda solution before lacing in copper sulphate,
making the bath strongly
with no better result. Also have tri
alkaline with caustic potash and then depositing by electrolysis
that it can be done With
rc-sult.
I
am
sure
better
(1 volt) with no
out current if the articlesare properly cleanedbeforehand. If you
I
am
awarethat they could
can help me at all, I should be obliged.
be tinned, but this would entail considerable expenditure for
metal, and cost is a consideration.
You cannot, without electro-deposition,get a coating of copper
upon the iron sufficiently adhesive to withstand rubbing, as in
polishing, etc., but you can get a coating that will serve your pur
poseof protecting the iron from rust. We have seenthe following
of sulphateof coppercrystals
dipping bath recommended
:-—-3£arts
'ssolvedin 1000parts of water.
and 6 parts of creamof tartar
F- W- M- (Notting
[21.735]Small Magneto Machine.
ham) writes: I possess :1 Tesla magneto shockin machine...
I obtained it from one of your advertisers. (i) an I turn
this into a dynamo to light a bicycle lamp, after the idea of“
the magnetoelectric machine described in 'our issue of Octo
If so, how? I have tried, ut failed. One of
ber ist last?
the handles is connected to one end of the horseshoemagnet,
and the other to the two-armedspring, one arm of which touches
the contact-breakerand the other arm the collecting ring. One
end of the wire on the armature is fastenedto the collecting ring,.
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[11,677] L. 6: N.W.R. Covered Trucks. A. C. D. (Broma
grove) writes: Can you send me or publish in Ta: Moon. Encr
Nitan a dimensioneddrawing (end and side views) of a L. and
N .W.R. coveredwagonand a cattle wagon,particularly the tonner ?
If you have already published these,1 should like to know the
dates.

and the other end is fastenedto the axle oi the armature. If it
ca l he usedas a dynamo,doesit makeany differenceto the working
it the two polesof the magnetare connectedby a pieceof metal ?
(a) How should I find out the voltage for a lamp without a volt
meter? (3) How is it that the lamp describedwith the magneto
electric machine does not burn out when running very fast?
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The current given of! by your little machine is alternating and
also intermittent. Twice in every revolution of the armature the
contact-breaker short-circuits the armature through the spring
brush, so that if you could get a lamp to light from your machine
as at presentarranged,it would ﬂicker badly. If you remove the
contact-breaker the machine will give an uninterrupted current,
but probably one of too high a tension to serve your purpose.
We suggestrewinding the armature with larger wire, say No. 28
S.W.G. (t) No, it will do no harm to connect the poles of the
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rztr

Covmum

QUERY

N021677

Goons Waco»: on Box Tnucx.

We append two drawings, one showin the standard ro-ton
coveredgoods truck used on the L. 8: N. .R., and the other the
smaller and more numerousclass of wagon, the 7-ton truck with
the door only on one side and a sliding roof. It will be noticed
that the 7-ton wagon is a much smaller vehicle, both in height
and width, as well as length. The side doors are sliding and not
hinged as in the io-ton wagon, and the framing of the body is
more pronounced,the planking being laced on the inside of the
timbers. All wagons as they go in or painting or repairs are

1
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AND END VIEW

magnet by a piece of metal, providing it be non-magneticmetal,
say brass. iron or other magnetic metal must by no means he
used. (2) By trial. Try the smallestlamp you can get ﬁrst, and
ti your machine seemscapable oi lighting a more powerful lamp,
get one. (3) Probably becauseat a high speed a back E.M.F.
IS inducedin the armaturewinding which reducesthe current given
off, so that the current does not increasein anything like the same
proportion as the speedof the armature.

._

QUE/1’7 N9 2/.6‘7‘7

or L.N.W.R.

7-‘1‘0N Goons

WAGON.

lettered with the intials L. 6: N.W.R. (as Fig.\l), in addition to
the white.diamonds. Further details may be.obtained from the
accompanyingphotographs,and from the articles on Moch Rolling
stock containedin the last two volumes. We will insert particulars
of the cattle wagonas soon as the information is iorthcoming.
A. P.
[21.76"] Precautions in Electrical Experimenting.
(Oldham) writes: Will you kindly give me the precautions that
should be taken to guard against the burning out oi field and
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armature coils of series, shunt, and com und wound dynamos?
We recommendto your consideration the series of articles in
I have got various books, including " ynamo Attendants and
our Vol. XV, “ How It \‘Vorks—A Dynamo." the ﬁrst two instal
Their Dynamos," but I ﬁnd that this subject is not treatedas fully
ments of which—contained in our issues of November 29th and
as I should like. I may say that I and one of my model engineer
December6th, moo—would probably make clear to you the prin
friendsareconductin someexperimentswith these
typesof machine.
you know of any book that
deals with this subject greatly P If so, kindly let
me have particulars.
To guard againstburning out coils of any kind.
you must be careful that too great a current is
not passedthrough them. If you are experiment
ing with various arrangementsand do not know
what pressureis beingapplied at the terminalsof
coils, we would suggest putting an ammeterin
series,which would enable on to see just what
current was being supplied' to the coils. By
keeping a careful watch upon temperatures,you
should be able to obviate burning-out. The only
reliable precautionto take when experimenting,is
to t a thoroughunderstanding of the.apparatus
the powerwith which you are dealing. Apart
from the ordinary text-books on the theory of dy
namos and motors, the book you name is the one
we should suggestas most likely to be.of service
to you.
[21,689] Aluminium.
F. H. B. (Maidstone)
writes: Could you tell me what is used to join
two piecesof aluminium together, and if there is
a book published about the mm of aluminium?
If there is, wherecan it be got and the price; and
also if there is any better metal for model yacht
building ?
“ join "-ing We resume you
mean solder
_ B
ing.
Aluminium is difﬁcult to solder on account
of its liability to take on a slight ﬁlm of oxide. A
Fio. 4.—7-TON Goons \VAGON, WITH Doons BOTH SIDES,
goodsolder is said to consist of i part aluminium,
ii parts zinc, 29 parts tin, and i part phosphor
AND SLIDING Roor snowu OPEN.
tin. The surfaces to be joined are. coated with
the solder, pressedtogether, and heatedto about 600°F. We do
ciple upon “hich your machineworks. The shock felt when using
not know of any cheap handbookon aluminium and its use; there
the machineis not exactly due to magnetismﬁnding its way from
is a book by J. W. Richards on " Aluminium: Its History,
the horseshoemagnet via the armature to the handles, but to a
Occurrence,Pro rties, Metallurgy, and Applications," pubhshed
small current of electricity. it is found that current fioWs from
at a
'nea, which can be obtained from our publishing ofﬁce.
the armature when the armature is rotated in a magneticﬁeld,
Aluminium being unaffectedby moistureand exceedingly light, is
but just how it is that a current is made to ﬂow in the armature
very well suited for use in yacht building.
conductors when they move in the ﬁeld nobody can say.

The News of the Trade.
Tangolnotor Competitions.
. Mr. Percy Pitman, 3, Willcott Road, Acton,‘London, W.,
15 oﬂcring some attractive rizes to builders of model
"Tangomotors."
These prizes, thirt -two in number,
will be given for modelsof theseuseful iittle motors, made
either in cardboardor from castings supplied by Mr. Pit
man. Only one modelneedbeenteredby eaChcompetitor,
and the results will be published in due course in our
columns. The winning modelswill be on view at Mr. Pit
man’s stand at our Exhibition in October it the Royal
Horticultural Hall. The “Tangomotor” is a compara
tively easy model to make, so a good number of com
petitors should be forthcoming. A stamped addressed
envelopesent to Mr. Pitman will bring full particnlars.

New Catalogues

Fro.

2.——IO-TON

Box TRUCK, L.N.W.R.

[21.758] Magneto Shocking Machine. " PvIzu-m "writm
I have a magnetoelectric machinewhich will not give the shocks.
It is in a small box, 7 ins. by 3 i515.
; there is a brass frame in the
box to which is attached a magnet and armature. You will be
able probably to form an idea of the machine, probably h’iVilig
Seenone. I may be able to get at the fault if you would describe
from the origin of the magnetismin the magnet the passageof
the magnetismto handles. There is a small commutator on the
shaft of the armature.

and Lists.

Neville, Williams 6: Co.. 11 & i3, Southwark Street,
S.E.—-This ﬁrm send us a descriptive booklet and samples
of “ Tinol,” a speciality which our readers will remember
has already been describedin our pages.
Electrical 60.. Ltd., 6! New Cavendish
Snnitas
Street, London, W.—-“The Book of the hfultostat" is the
title of a new catalogue just received.the chief interest of
which lies in the descriptionof the Multostat, a new appa
ratus for the medical application of the electriccurrent.
Numerouselectromedical accessoriesare also described.
0. T. Riches 6t 60.. Ltd. 19,Store Street, London,
W.C.—-This ﬁrm has just issu. a splendid list of motor
parts and accessories,covering over 200 pages. Readers
building or repairing their own cars 'or motor cycles Willibe
interestedin the particulars and prices of motor castings
and forgings, and in the ﬁnished parts for motors of _van_ous
types. A number of pages are devoted to electrical ignition
equipment, in which spare parts and materials for magneto
construction are also listed. Carburetters, lubricators, pumps,
chains, car ﬁtti'lgS, lamps, tools, spanners, jacks, and _thc
many other requirements of the complete motorist are given
in
at variety, making the list a most comprehensiveand
usegirlcpublication. It will be sent free to any reader who
sendsa post-card mentioningthis journal.
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The Editor’s Page.
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are sure that those of our readers

who have

been following our Model Speed Boat Com

petitions will hear with regret that Mr.
Teague's flier, the Incubus, has been totally wrecked.
Mr. Teague, who was giving the boat a trial run
when the accident occurred, thus describes
the
was just starting her off and letting
mishap:
out the cord when she suddenly took the bit between
\Vhen she got to the end
her teeth and bolted.
the cord snapped like a thread, although it was
The bows crumpled up
tested to a pull of 24 lbs.
like tissue paper against the pier of the nearest
bridge; all the machinery was shot forward, and
She was only
the sides of the hull were ripped open.
doing 10 miles per hour, but had the pier been 50 yds.
further away, she would haVe done 18 or 19 miles
per hour, and would have gone to the bottom, so
I may be thankful that i have all the bits. I
doubt being able to get her ready again by Christ
mas, but will try."
Mr. Teague is rather noted
for rapid mechanical achievement, so we shall hope
to hear of the complete restoration of the Incubus
before this year's entries close.

"I

C

U

U

The news of the ﬁrst attempt to form a model
club reaches us from Blackpool, Mr.
aeroplane
Jack Kemp, of 56, Cookson Street, having the
matter in hand. Mr. Kemp has already built a
model of 3. Wright machine,
successful
and would
to hear from other experimentalists
be pleased
in the same district who would be willing to join.

i

U

U

Mr. R. Nichols, of \Vinchester, writes as follows
in regard to our proposed Annual Competitions for
“
Model Aeroplanes:
May I venture some sugges
tions for your Model Aeroplane Competitions?
That there be four classes into which competing
airships be divided.
(1) Biplanes and monoplanes.
and
simple). (3) Dirigibles
(pure
(2) Gliders
(classed according to cubic feet of gas used and
power of engine). (4) Heliocopteres (classed by
pitch and number of screws), also any contrivances
for ﬂight propelled by their own power plant,
which do not come under any of the above headings.
I am just ﬁnishing a non-working model of a bi.
plane which I hope to exhibit at Shepherd's Bush.
But I intend building a working model monoplane on
I should be very glad to take part
my own ideas.
in any competitions your excellent magazine might
start. Finally, I think that the prize ought to
go to those models which sustain the greatest weight
with the least spread of surface at the greatest
i
All models should be certiﬁed to ﬂy to
speed.
right or left if so desired. in a wind not exceeding
This latter wind I havc chosen
10 miles per hour.
as I think it is as much as most models could reason
ably be wished to stand. I have several friends
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who would also be glad to take part in any com
petition organised by you.

'

C

U

7

We publish in this issue an announcement of the
Model-making Competitions we intend holding at
our forthcoming
Exhibition
in October next.
We shall have something further to say about these
next week, but we hope that meanwhile the par
ticulars given will receive the careful attention of
all our readers, for we want to have a record list
of entries.

Answers

to Correspondents.

M. E. (Hull).—If you will send us a stamped ad
dressed envelope we will send you a list of Lsuit

J.

able books.

A. H. (Belfast).—(I) Yes, complete in the two
(2) A. H. Avery, Fulmen Works,
Tunbridge Wells.
issues named;

"CA—i

Notices.

_

The Editor invites correspondenceand original contributionson
all amateur mechanicaland electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and shouldinvariably bear the lender’s nameand address. it
lbould be distinctly stated, when sending oontriburions, whetha
remunerationis expectedor not, and all “55. should be accom
panied by a stampedaddressedenvelopefor return in the event 0!
rejection. Readersdesiring to see the Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor 135.per
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementratesmay be had on application to the Advertise
ment Manager.
How r0 Annals: er'rlu.
All correspondencerelating to the literary portion of the paper
and all newapparatusand price lists, Sic" for review,to be addreesed
to Tn: Eorron, " The Model Engineer," 16—29, Poppin's Court.
Fleet Street, London, EC.
All correspondence
relating to advertisementsand depositsto be
addressedto Tim Anvinriuillnr Manon, “ The Model Engi
neer," 26-10, Poppin's Court, Fleet Street, London, EC.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall & (10.,
16—29, Poppiu's Court, Fleet Street, London, BC
Sole Agmts for United States, Canada, and Mexico: _Spon and
Chamberlain 123, Liberty Street, New York, U.S.A., to whom
all subouiptfons from thesecountriesshould be addreued.
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A Model Overtype

Seml=Portable
BY Tnos.

GENERAL VIEW

HE

OF

OVERTYPE

Engine and Boiler.

H. EYRE.

Enema

model steam semi—portable engine shown
in the photographs has occupied my spare
time for the last eighteen months. Ichose
this type of model because it was compact and
out of the common.
The cylinder and guide bars are mounted on a.
brass bedplate, the case of which is curved to ﬁt
the boiler shell, and is held in position by four
3-32nds-in. bolts. I had the cylinder in hand before
I began the engine. so I had to design the rest to

PUBLISHED
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AND

BOILER.

By Tnos.

H. EYRB.

suit it. As I do not possess a lathe except an old
woodturning one, made for the most part of wood,
I had to have the ﬂywheel, crankshaft, and eccentric
tumed up for me. The ﬂywheel has a. wide rim,
so that a. ﬂat belt can be used.
The bearing brackets
are cast in brass, and are secured to the boiler shell
by bolts.
The boiler is of the water-tube type. The outer
shell consists of a piece of brass tube opened out to
form the ﬁrebox. The inner boiler is a piece of
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copper tube with the ends brazed in and a 3-16ths-in.
stay through. Four fin. water-tubes are brazed
in, no downcomer being used.
The inner boiler
projects through the smokebox back plate, where
the check valve and trial cocks are mounted. The
lever safety valve is mounted over the ﬁrebox, so
that the inner boiler may be taken out for repairs.
The smokebox door isan exact copy of those used on
locomotive engines.
The steam pipe passes through
'the ﬁrebox, and is so superheated on its way to the
cylinder. The exhaust is taken up the chimney
to form a draught.
The hand-pump is entirely made up of scrap
The body
brass and steel, no castings being used.
is made up of g-in. brass tube, all soldered
up.
Two 3-16ths-in. cycle
balls are used for valves,
and give good results.
The suction pipe is taken
through the base of the model to a tank. The
suction pipe is 3-16ths in. diameter and delivery
5-32nds

in. diameter.

july

i_;, 1900.

My Experimental Work in Con
nection with
Machines.

Model

Flying

By E. \\'. TWXNING.
(Continued [mm p. 583, Vol. .\'.\'.)
after the glider shown in my last contri
bution, I made another, and in order to
Counterth forward lift I made the rear
planes of the same area as the front.
This also
turned nose upwards in the air, much to my sur
seeing
that
there
was
prise,
the same amount of
plane surfaa- at the rear as in front. However, the
addition of a small weight forward resulted in very
good gliding qualities.
A photograph of this glider
is given in Fig. o, and Fig. 10 is a dimensioned

NEXT

sketch.

.\t

l mmlu
the
time
glider l did not un
derstand why with planes
back and front of equal
area the centre of gravity
is required to fall where
it does. just behind the
leading planes ; it seemed
to me that the centre of
gravity should be midway
between the planes—that
is, at the centre of the
areas of all the planes.
Being still desirous of
doing without the weight,
I next made a model with
the front planes slightly
smaller than the rear.
I
do not think it necessary
to give a drawing, it sulli~
ces to say that the main
planes—at the rear—were
the same size as the last,
via, 10 ins. across, lead
ing planes about 6 ins.
across.
This glider did
much better without
a
weight, and with the addi~
VIEW or OPPosn-E SIDE or OVERTYPE Enema AND Borusn.
tion of a very small piece
of metal at the front end
The boiler is ﬁred with a six-wick methylated
went very well. Feeling now that I was on the
and in
spirit lamp, with which I can get steam up from
right lines, i made yet another machine,
the cold in ﬁve minutes.
The spirit tank is made
the respective
this the difference
between
areas
from a cocoa tin. The lamp is made up of JZ-in.
of the front and rear planes was still greater.
and l-in. brass tubing, and ﬁts inside the ﬁrebox.
was
curved
The main
wooden
member
up
It is fed from the tank with a piece of 3-16ths in.
wards to the front to act as a skid and pre
It now became
metallic ﬂexible tubing.
vent damage to the front planes.
The chief dimensions are—outside shell I 2 ins. long,
evident that the main planes had changed their
ﬁrebox,
This model is
position from the front to the rear.
3 ins. diameter, 7 ins. high;
4} ins. by 3 ins.;
inner boiler, 10 ins. long, 2 ins. diameter, i-in. diam
shown
in the photograph (Fig. ii) and drawing
eter water tubes; cylinder, 1 in. stroke, i-in. bore;
(Fig. 12). Its gliding qualities were far superior
ﬂywheel, 33,-in. diameter; crankshaft, fin. diameter;
to any I had made ; it travelled a greater distance
height to top of chimney, 12 ins.
and the gliding angle was much less, about i in
The whole model is mounted on a piece of stained
In reviewing the gradual change from main
wood, 1 ft. 5 ins. long by 7 ins. wide.
In one ﬁlling
planes in front to main planes at the rear, I thought
of the tank, which holds about half a pint, the
it of interest to set the evolution out in diagram
engine will run for about one hour.
matic form. This diagram is reproduced in Fig. 13,
and I think it establishes the connection between
THE N.E.R. directors have, it is stated, decided to
the Farman-Delagrange
type, now known as the
" Voisiri," and the machines of the Brothers Wright.
electrify the branch lines from Newcastle to South
Shields, and also from Newcastle to Sunderland.
I have seen it recently stated in a contemporary
this

Electrician.

5r

the Voisin machines
require engines of 50 h.~p.,
whilst the Wright Brothers manage with 24 h.-p.
am,
of course, aware that the Voisin direct—
coupled screw of small diameter and short pitch
supposed to waste about 40 per
cent. of the engine power, but
think there
something more
than the screw responsible
for
the high engine power employed.
will now explain that which
did not reason out until some
time after all these
gliders
were made.
refer
to the
fact that the No.
glider,
illustrated in Figs.
and 10,
although given‘ planes of equal
area back and front required a
weight to keep the front end
from rising.
The explanation
this: that when a plane is
inclined to a current of moving
air or when the plane
moved
forward at an angle with the
horizontal against still air, the
centre of pressure on that plane
shifted forward of its geometri
cal centre.
The amount which
this centre of pressure advances
varies with the angle of incli
nation, the smaller the angle of
incidence
with the horizontal the nearer will the
centre of pressure be to the front edge of the plane!
Now, the planes of glider No. were ﬂat or nearly
so, and were not inclined at any angle with the main
member of the machine, consequently the centre of
pressure must have been very near the leading edges
of the planes, so that the centre of pressure of the
whole machine must have been situated forward of
the centre of gravity, a distance
equal to nearly

Fic. o—Guoiza No.
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is

is

I

it

is

I

is

vator on the Voisin machine
considered
equi
valent to the front planes on the \Vright ﬂyer,
and that
the rear planes,
or tail, are absent
in the \Vright machines.
Now,
do not think
this
a correct view of the case,
being quite
evident
that the Voisin machines
would not
fly without their rear planes,
but they would
ﬂy without the elevator.
consider the small
Voisin elevator as merely an addition to the main
in order to vary the
planes
lifting effect at the front end;
this
evidenced by the fact
that some machines other than
Voisins have either had the ele
vators actually attached to the
edges of the front main planes.
in which
cases
the
elevator
‘planes also serve as balancers,
or else have had no elevators or
separate balancers at all, addi
tional lift being obtained by
the angle of the main
altering

2

is

is

is

9

2

I

I

I

I

it

paper devoted to aeronautical work, that the
\Vright type has no tail, but that the "Voisin"
machines are fitted with
such
an
appendage.
From this
that the small front ele
appears

and

is
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a

one-half the width of
plane, thereby giving to the
machine
too much lift in front. This surplushft
was afterwards counterbalanced
by the weight
This law does not apply to planes
deep curva
ture: such planes when their angle is small receive
pressure on the top front edge and the centre
pressure
is moved backwards: at the same time the lift
the
0/

0/

more

4.

of

machines with main planes leading
power to drive them than others
with trailing main planes, the planes of
two
the
types being of equal area and the machines of
same weight.
This hypothesis is, perhaps, unsup
ported by theory, but
a. signiﬁcant fact that
require

Flo. Il.—GLIDER No.
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think that

it

.3 vs won“

\P

is

v.1“
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,~

i

is

I
5

I

is

planes.
It seems to me that the true
state of aﬁairs
that the two
types ﬂy in opposite directions
relatively to the positions of
the planes,
and
think this
borne out by the
theory
diagram (Fig.
3), where the ar
rows indicate the direction of
ﬂight.
None of the monoplanes
have elevators in front of the main
but
surfaces.
some are ﬁtted with tail elevation, thus provmg my
View of the case.
Further,
am inclined
to

plane

is reduced.
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Strangely enough, it was not
which was added.
these gliders which ﬁrst showed me that the centre
of pressure on an inclined plane was not at the centre
Here is a little experiment which any
of its area.
Take _a
one can make to demonstrate the fact.
piece of thick paper of elongated parallelogrammic
form, and launch it edgeways into the air—that IS
Flaunt

SIDE View.

wwu
<

21;

>

itself, why does the plane do this?
\Vhy does it
not glide down in a sensible manner with the top
side uppermost?
There can be but one reason:
when the plane is launched there must be something
which causes the front edge to lift more than the
rear; this can only be due to greater pressure on
the front portion of the plane.
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not exactly what
time falling, but this
doing.
will be
Repeat the experiment a few times and
noticed that when thrown from the hand it ﬁrst
turns upwards front edge ﬁrst, then drops back
wards, curves under, and turns the other edge
forward and upwards, then drops back again and
continues to do
repeats the movement. This
until
reaches the ground at the same time, how
ever, it moves forward as well as downwards making
an angle of about 45 degs. in its ﬂight.
Having noted this much, the question suggests

.~'

l2.—GLIDER

’T

No. 4.

A diagram showing the path taken by a plane so
launched
If astrip of stout
given in Fig. 14.
cardboard be glued on the front edge to serve as a
weight. the plane, when launched, will be found to
glide down steadily, keeping one side only upper
It was the accidental dropping of a wooden
most.
plane for one of my models which set me think
ing about this, and which enabled me to discover
for myself what had been well known to others for
many years—a simple fact, a peculiar property
which
might have known
of inclined planes,
read up the subject more before attempt
had
The fact was no doubt
ing to experiment.
more impressed
by the actual experiments with
plane and gliders than by any amount of reading.
1

say, to quote aeronautical parlance, in pterygoid
the plane
To the eye
small and conse
aspect.
will appear that the plane
quently moves quickly,
is simply revolving about its centre and at the same
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There is one other reason why this glider No. a
had too much lift in front, namely, that when two
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Engineering Exhibits at [m
perial International Exhibition
(Great White City).
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13.—Suowrxc
MAIN PLANEs
TRAiLiNG.

THE

CONNEc'rroN

is now open under the above
title on the site and in the same buildings
as the Franco-British
Exhibition of last
year at Shepherd’s Bush, London, W. The objects
of engineering interest are at the left-hand side of
the ground as you enter from Wood Lane. Turning
at the Court of Honour the visitor reaches ﬁrst the
aeronautical and motor-car section.
Here is a.
collection of aeroplane models and a. small dirigible
balloon. Mr. J. Gaunt, of Gargrave via Leeds, is
"
exhibiting his “ Cycloplane
in THE
(described
MODEL ENGINEER of May 6th last, page 415).
It
is now improved in construction and can be folded
Some cycles ﬁtted with these are available for
up.
trial on the track of the Stadium at a small charge.
Mr. Gaunt, too, has patented an ingenious though
very simple aerial toy which he calls “Daddy Long
"
It consists of a wood screw pro
legs
(see sketch).
peller mounted upon a cane rod ; the under sides of

BETWEEN

LEADING AND MAIN PLANES

planes of equal area are placed immediately one
behind the other in the same horizontal line the

Grooves I"!
under-31:19

6/adg

of

FIG. l4.—DBMONSTRATING FORWARD Posi'rioN
or CENTRE OF PRESSURE oN A PLANE.
pressures are not equally distributed between them,
the greater work being done by the leading plane.
(To be conﬁrmed.)
MR. G. H. CLAUGHTON, a director of the L.&N.W.
Railway, recently threw an interesting sidelight on
the methods adopted by railway companies to in
the number of their passengers
crease
to the
picturesque places on their lines.
Speaking at a
banquet given in connection with the opening of
the new County Buildings at Llandrindod Wells, he
said that his Company had sold 9,000,000 picture
post-cards of that charming little town, and they
had had no less than 8,000 photographs of the same
This, of course,
place in their railway carriages.
would not of itself account for the rapid increase in
Its
popularity of this mid-Wales health resort.
wonderfully bracing air, its beneﬁt-giving springs,
and its beautiful surroundings, are the secrets of its
successful growth, and it is not unlikely that the
L. & N. W. Company will ﬁnd it necemary, not only
to improve its already excellent service to this town,
but to rebuild and enlarge the present station.

CD

J
MR.

J.

GAUN-r's

ASCENsIoNAL SCREW

Tov.

the blades are grooved in imitation of a bird's wing
The rod 15 held between your hands, the right hand
is rubbed against the left imparting a rotary move
ment to the screw, and the entire toy is launched
into the air.
It immediately rises and takes a
ﬂight resembling that of the insect from which the
toy is named.
Simple as the thing is, it is very
entertaining and instructive, giving an idea of the
A game can be formed
working of an aerial screw.
"
Daddy Long
by two or more players spinning the
”
from one to another. The blades are 8 ins.
legs
from tip to tip and the rod is 8 ins. in length ; the
The
price is triﬂing, and the screw nicely made.
motor-cars are a collection of early patterns—an
historical scrap heap ; they are of interest in showing
the remarkable progress which it has made, and it
that these ancient looking
IS difﬁcult to realise
Further
vehicles are only some twelve years old.
on, at the same side of the grounds, is the Machinery
Here is one of the 4'7‘in. ﬁeld guns
Building.
supplied to the Territorial Artillery, a r2-pounder
naval quick-ﬁring gun for repelling torpedo attack,
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and a 19-pounder quick-ﬁring ﬁeld gun and carriage
as used by the Royal Field Artillery.
Locomotive enthusiasts will ﬁnd a treat here.

The Great Northern Railway Company exhibit two
actual full-size engines and tenders placed side by
side; an " Atlantic " type four-coupled passenger
express No. 1,442, and the late Mr. Patrick Stirling's
No. 1 single driving outside cylinder passenger
8 it. 1 in.
diameter of driving wheel
express,
This engine, majestic as this class appeared to be in
its day, looks insigniﬁcant by the side of the huge
"Atlantic," and the two are eloquent testimony
of the never-ending advancement in locomotive
engineering. An excellent arrangement is provided
to enable the interior of the cabs to be inspected.
A wood staircase leads up at each side and the foot
plates are connected by a gangway so that you can
actually go into the cabs and inspect the ﬁttings.
The ﬁring door of the " Atlantic" engine is open
and the interior of the ﬁrebox lit up by electric
lamps so that you may see the tubes, ﬁrebrick
arch, etc. On the same stand is one of Mr. Ivatts’
patent locomotive crank axles, the inside webbs
being of prolonged form and connected
by bolts.
There is also a full»size passenger carriage bogie
Io-ft. wheelbase with compound bolster.
These
are carried upon full-sized sections of standard
permanent‘way, rails, sleepers, and ballast.
The London, Tilbury and Southend Railway Com
their new express
four-coupled
pany exhibit
locomotive, “Southend,”
painted light
passenger
grey. Also a model of their Commercial Road goods
depot, scale r-Ioth in. to 1 ft. This locomotive and
the two Great Northern engines are magniﬁcently
ﬁnished in tip-top exhibition style; they are well
worth seeing by anybody.
The Central London Electric Railway exhibit a
full-size section of their tube tunnel, showing the
Inside is an actual passenger loco
construction.
motive car arranged so that visitors can enter
and inspect the interior, not only of the passenger
The latter
compartment, but the driver's cab also.
contains a battery of accumulators and full equip
ment, and the whole is brilliantly lit by electric
lamps.
A combined exhibit has been arranged by the
London & North-Westem and Caledonian Railways,
showing models of their locomotives, steamers, and
signals. One of these is a very ﬁne model of the
this
twinsch ship Anglia, scale * in. to i
vessel runs between Holyhead and Dublin; speed,
is
There
also a working model railway,
21} knots.
and a ﬁne large model of a sleeping saloon. The East
Coast Railways exhibit a model of a North-Eastern
six-coupled engine No. 536, and a working model
There are a
railway (the latter not yet complete).
number of models of steamers, dredgers, and life
lzoats, and a model of the Forth Bridge, scale 1‘ in.
to 40 ft.
The Daily Mail pavilion contains some interesting
The large rotary newspaper printing
apparatus.
machine which was there last year has been re
moved.
A 120 h.-p. Crossley high-speed vertical
gas engine is at work direct-coupled to a 2,000
light multipolar dynamo of unusual design. There
is a complete photo-engraving plant in operation
making blocks for the reproduction of newspaper
illustrations ; also the following electrical apparatus :
Professor Korn‘s instruments showing his system
of telegraphing photographs, transmitting
and
"
“
Thorn Baker
Tclectro
recording stations; the

july

15, 1909.

graph for transmitting pictures by wireless or
The machine receives pictures tele
telegraph.
graphed from a telautograph placed by the Korn
receiver.
-The telegraphed
picture gradually appears
on a sheet of specially prepared paper carried on a
brass cylinder.
The “Pollack~Virag"
system of
high-speed telegraphy transmitting 40,000 words
per hour, by which news matter is telegraphed, the
receiver taking it in written characters as copy ready
for the compositors to set up in type.
A model
machine by Messrs. ]. T. Marshall
paper—making
and Co., Stoke Newington, London, N ., in operation
(as described and illustrated in THE Monxr. ENGI
SEER, February 8th, 1906).
A small platen printing
machine working with web feed; the paper roll is
suspended
below the platen, the web passes up
wards and so on between the platen and the type
to a reciprocating frame which, moving to and fro,
pulls the paper forward by an amount equal to one
sheet after each imprwsion and in time with the
platen; as each length is fed away it is cut off by
a rising and falling knife.
The machine is exhibited
by Messrs. The Canadian-American Machine Com
London, 13.0
pany, 8, Bouverie Street,
The
Exhibition is at present not complete.

How to Make Paper Hulls.
By N. LINDLEY.
of your correspondents a little while ago
mentioned that he had heard of making boats
of paper.
As none of your contributors seem
familiar with this method, I will describe it, as
by this means very light boats can be made.
First, cut out the deck from well-seasoned
wood
(otherwise it will warp). Lay this face downwards.
and on it model in clay or plaster a hull of the desired
shape, using templates if modelling to scale or to
a pattern.
The hull should not be made ﬂush
with the edge of the deck, but about
in. inside it
(for speed boats just over X-I6th in.). This will
A piece
increase a triﬂe, as clay shrinks in drying.
of tin or zinc should be cut to the shape of the
bows, and another for the keel, and both ﬁxed in
position (Fig. 1). Allow the shape to dry slowly,
so that it does not crack.
When quite hard, take several newspapers and
cut them into strips 15 ins. wide. If you know
how to make ﬂour paste, make a little; if not,
let some one make it who knows how, for upon the
quality of the paste the strength of the hull depends.
Wet the model and cover it with strips of paper,
Now paste a strip and lay it on
using no paste.
the model, touching the deck.
In this way lay strips until you again reach the
point you started from. The next strip should be
placed so as to overlap the ﬁrst by about Q in.
If the strip does not lie flat, make a few transverse
slits in it with a pair of scissors and press it down.
Continue in this way, leaving the keel and bow'
Then
until the whole is covered.
piece exposed
commence in the same way with the second layer.
The third layer should be laid on at right angles
to the other strips—that is, from one side of the
deck to the other, passing below the boat, but not
covering the keel.
The whole should then be left for twenty-four
hours, and then another three layers laid on,
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and so forth.
If the boat is being built for speed,
ti fteen layers and one layer of oiled silk laid on when
dry, will be found sufﬁcient, but otherwise forty is
not too many. Each three layers must be allowed
at least twenty~four hours. or else the hull will be
soft.
Continue this until the paper is ﬂush with the
deck (Fig. 2), and then support the model about

55

Where shellac is used, it will not
any damage.
soften'at all unless heated.
In any case, if a boiler
is ﬁtted, the hull should be lined with asbestos
or tin. A steamboat of mine went soft at the back
by water getting in between the stern tube and
the paper.
I shall only be too pleased to answer any questions
referring to these boats, having made, or seen made.
four, one of which was made of scrap material and
sold for 10s. 6d.

Workshop Notes and Notions.
'R'mlen an Invited to comribula shod pmdical flan: [or If“:
column, [baud on Him own workshop axpnlena. Accepled
contributionslull be [mid far on publication, if desired,atrord
mg to mu.
All malirr inlrndcd [or this column should bl
mlkld " WORKSuur " on tha mule/v.1

A Useful File Wrinkle.
By ]. F.

Paste on
4 or 5 ins. above the table or bench.
seven to ten more layers, allowing each three to
dry, overlapping the deck by about I in. (Fig. 3).
The last three or four layers only should cover
the tin shapes, or they may be left uncovered and
the how shape cut down to the paper.
Allow the whole to dry for three or four days.
Then, with a sharp knife, cut the overlapping
part flush with the deck, which can now be removed.
Take out the clay with the hammer and chisel,
and it the inside of the hull feels damp, let it dry.
Tear away the loose paper, sand-paper and varnish
inside and out, and the boat is ready for its ﬁttings
and paint.

Most model makers will have found the need of
very small ﬁles for slot-cutting and other purposes.
. I have for over twenty years made my own out of
hatpins, knitting, darning, and sewing needles.
Hold the needle in any suitable holder and soften
in a Bunsen ﬂame ; then hold it down ﬂat on a block
of hardwood held in the vice, and with a sharp
pointed hard chisel. held at a slight angle in the
right hand. lightly tap the needle, whilst slowly
revolving with the left. The chisel will be found
quite heavy enough, without the use of a hammer.
and the cutting need not be more than § in. long
and one inch on knitting
on sevling
needles.
When cut. harden again, and the model
needles.
maker will ﬁnd himself well paid for the trouble.

A Useful Motor Wire Connector.
By " ETAGRON."
The drawing shows an ordinary electric wire
connector, as sold by the trade.
Seeking for a type
that could be readily made up or taken to pieces.
as well as for rapid repair of broken wires, together
with security, I was not fortunate in ﬁnding one.
I added what I think is an improvement to the
common connector, and having given it a trial

awru/s

Bra 5 s.

SCr‘ewed

err/Agndgd

As mentioned before, oiled silk makes a very
Shellac
good outer covering for these boats.
varnish may be used instead of paste, and then less
paper is needed, and the boat is safe if the paint and
varnish gets knocked off.
In making, care has to be taken that the paper
does not form in ridges, which, however, can be cut
away with a sharp knife. These boats are very
nearly as strong as wood, will not crack, are very
They will remain
cheap, and exceptionally light.
hard unless water is allowed to soak in. If the
paint gets knocked off and the paper goes a little
soft, immediate drying in an oven often prevents

d"
run] ,la/fened
COnnec/br' {ll/'ed
WI/‘h /ock~u/s

ﬁnd it certame fulﬁls all of the above require
I carry two or three dozen with me motor
ments.
Of course,
ing, and have found them most useful.
the end pieces can be altered to suit any kind of
terminal, as shown. The large size connectors
should be bought, as the small type is no use
The brass screw rings hold better
for motor wires.
than bent wire in the connector, and will not slip
round.

i
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LOCOMOTXVE

The \Vhitsunside holidays this year afforded, as
usual, an opportunity for locomotives belonging to
types seldom used on passenger trains to show
what they could do under conditions other than
those
for which they are ordinarily employed.
Goods engines of the 0—6—0 type were frequently
to]be seen hauling excursion trains booked at fairly
high average speeds, while tank engines of various

MEGAN {guns FOR rim

ALSACE-LORRAINE

ox THE CONTINENT.

Soaer

LOCOMOTIVES

The writer is indebted to the Société Alsacienne
de Constructions Mecaniques for photographs, out
line drawings, and particulars of two recent types
"
of “ Paciﬁc
locomotives recently built at their
Belfort and Grafenstaden \Vorks respectively. The
accompanying illustrations show examples of both
series and lists of dimensions follow.
The engine on this page is one of several built for
the Alsace-Lorraine Railway which have been running
since the end of March, 1909, on the easy trunk
line from Basie to Weissenburg via Strasburg, and
with loads of from 350 to 400 tons behind the
tender they are said to give a large economy both
in water and fuel compared with the ordinary
4—6—0 type 4>cylinder compounds on the same
service.
The maximum axle load on the Alsace
Lorraine Railway is 16 tons, but could it have been
extended to 18 tons the engines might well have
been built as 4—(reo type and still have had the
same power.
The boiler is ﬁtted with a Schmidt
smoke tube superheater,
and forced lubrication is
The engines
provided to all cylinders and valves.
are four-cylinder compounds, as are also the other
“Paciﬁcs” illustrated which have been supplied
to the Midi or Southern Railway of France.
These Midi locomotives resemble very closely
those of the ParisOrleans Railway, which were the
ﬁrst having the 4~6—2 wheel arrangement in
Europe.
larger and longer
They have, however.
tubes, a slightly smaller grate area and cylinders,
but larger coupled wheels.
The four cylinders are
horizontal and ﬁtted with ﬂat slide-valves.
The leading dimensions of both classes are given
below :—
Alsace
Lorraine
Midi
Locomotive.
Locomotive.
ins.
Cylinders: H.-P. diam.. . I5 ins.
14}—
,,
L.-P. ,,
..
25 ins.
24 ins.
Piston stroke
. .
..
26 ins.
26} ins.
6 ft. 6§ ins.
Coupled wheels, diam. . . 6 ft. 8 ins.
ins.
Coupled wheelbase
14 it. i§ ins. 14 ft.
Total engine wheelbase
in.
32 ft.
34 ft.
Height of boiler above
rails
ins.
..
..
..
ft.
ins.
ft.
Total heating surface . . 2017'9 sq. ft. 26907 sq. ft.
Grate area
..
..
3! sq. ft.
40 sq. ft.
Working steam pressure
225 lbs.
225 lbs.
Weight in working order
.
(without tender)
75 tons.
80} tons.
\Neight of tender in work~
..
ing order
. .
48} tons.
4“ tons.

BY rm:

"

Loconorive

PACIFXC

TYPE

“

LAKE, .'\.M.I.Mech.E.

"

New

S.

“

By CHAS.

RAILWAY.

Locomotive Notes.

July

The Model Engineer and Electrician.

15, 1909.

57

descriptions took the place

of larger locomotives in

sg._iSeJ

A'Iiicmiguzs.
.
2;»‘1.

ALSACIENNE
SOCIETE
BY THE

"My

f

|

1
I

BUILT
LOCOMOTIVES

__a

"PACIFIC"
Two

.illﬂ

_...uq___<-__.,
_.

s, 4~s_\-4_4.‘-__A_

\

~.~‘ .r__....

Antler

(‘2),

l

.n.‘_r.su~

tank

engine, now such a well
type on our
recognised
railways, appears to have

claimed the attention of
inventors at an earlier
period in the history of
railways, and search
among the Patent Ofﬁce
records discloses some in
teresting examples of pro
posed construction of this
description.

ms CousrRucnous

4 i". 4*r
A QIn—Asl;
“slalh__v tr
4%”
4‘__i|n
thn—‘L
._
+4.0HFHIL
II“—

40

s;

The double-ender

or

lill
A IIOI

- ENDER"

5| _ _.

III!— “Li

Dounu;

i

l

a“ _

“

TANK ENGINE
YEARS A00.

i

*1"

the pas

witnessed

____'_

T

IF:

writer

sage through St. Albans
station,
at a speed of
some 45 miles per hour,
of an excursion train
weighing certainly not less
than 300 tons, the train
engine being of small
2—4»~o class with a bogie
tank engine as pilot.
On the Great Northern
good use was made of the
new 0—6—0 N0. 1 class
engines with 5-ft. 6-in.
wheels {or working pas
trains, while the
senger
North-Western, as usual,
did a fair percentage of
work with the
passenger
express goods engines de
signed by Mr. Webb.
A correspondent writes
to say that he was a
by a heavy ex
passenger
cursion train in the Mid
lands, which was worked
over a section of one
railway by a compara
small “single”
tively
which lost 10 minutes in
a run of 65 miles, while
on the remaining 35 miles
over another Company's
line the large four-coupled
engine employed made up
six of the lost minutes
and gave an average speed
of nearly 52 miles per
hour. The ﬁne weather
enjoyed throughout the
contri
holiday
largely
buted towards the record
trafﬁc dealt with by the
and, on the
railways
whole, there seems to have
been little cause for dis
satisfaction on the score
of unpunctuality.
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Among others, the invention of Mr. Thomas
Lynch, of Enishowen, County Donegal, Ireland, for
which a patent was granted in 1868, provides some
interesting matter for comparison with modern
ideas and conceptions on the subject of locomotive
The invention
to a
related primarily
design.
mechanical combination and arrangement of self
acting brakes, so employed as to admit of being
brought simultaneously into action by the motion
of the train itself either when ascending or descend
ing gradients or when meeting with any obstruction
in its course, whereby all the dangers from collision
or other causes was to be avoided.
The apparatus consisted,
ﬁrstly, in “actuating
lever brakes of ordinary construction through the
of
medium
a drawing rope or chain secured to the
levers in such a manner as to admit of its passing
underneath the framework of the carriages longitu
dinally with the train. and supported upon friction
rollers so that on the slackening of the rope or
chain by the sudden checking of the engine in
with any obstruction
advance through meeting
shall cause the brakes throughout the train to be
instantly and simultaneously applied to the wheels
of the carriages and in like manner released by the
advance of the engine, a brake van being employed

(Built by the Société Alsaci'enne
provided with drums of any suitable construction
for giving out or winding up the rope or chain as
occasion requires when making up the train."
THE INVENTOR Pnovwss A SPECIAL Locomorrvz.
The locomotives to be specially constructed
to work in conjunction with the patent winding
brake apparatus were to be mounted upon four
wheels coupled together and driven by four cylinders,
two at each end of the frame, as shown in the draw
The boiler was to be constructed “ with a ﬁre—
ings.
box and smoke ﬂues at each end so that the after ﬁre
may be discontinued while the front one is in use,
to facilitate the draught to the fire as the engine
at the same time obviating the incon
proceeds,
thus, upon the engine
venience
of turntables,
with any obstruction in its path, the
meeting
drawing rope or chain between the engine and

and

July

Electrician.

15. I909

is immediately slackened
and the brake
thereby actuated, whilst it is taken oil in like
manner by the reversing action of the same as the
resistance to the motion of the train becomes more
or less impeded."
There is no means of knowing whether the inven
tion ever came into practical use or not, but, in any
case, it bore the stamp of originality and some
ingenuity.
carriages

A

2-in. Scale Model Express
Passenger Locomotive.
By

101m

H. CLARKE.

(Continued from page 37.)
Boiler.——As I had by now completed the main
part of the engine and its working parts, I turned
my attention to the making of the boiler. This had
originally been designed 9 ins. internal diameter,
but I decided to increase this to to ins._ as it not
only gave me an extra row of tubes, but enabled
I was
me to materially increase the steam space.

de Constructions .Wécaniques.)

consequently obliged to make a new working draw
ins.,
ing, raising the centre-line to the boiler about
so as to give reasonable clearance between the out
side of the boiler shell and the inside of the driving

ii

wheels.

I adopted a method of construction in connecting
that part of the boiler outside the ﬁrebox to the
boiler barrel which is not, I believe, adopted in
locomotive practice, but it appeared to me to be
simpler and to obviate to a great extent a large
This method consisted of ﬂanging
number of seams.
the sides and end of the ﬁrebox portion of the shell
in one piece, the boiler barrel being continuous up
to the ﬁrebox, and having the lower portion where
the ﬁrebox itself passes through cut away, and the
rivet seam running along either side abreast of
the ﬁrebox, and turning down underneath the
boiler barrel at the end.
Before attempting the ﬁauging of any portions of

ENGINE
TANK
LYNcn’s
or

I:

PLAN

DOUBLE -ENDER"

TANK

ENGlNE

AND

AND

PATENT

SELF-Acrmc

SELF-ACTING

BRAKE.

BRAKE

or

1868.

[see opposite

Page.

The Model Engineer and Electrician.

"

59
the boiler or the ﬁrebox, I made pat
terns for, and had cast, some moulds
on which to work.
These consisted
of cast-iron plates about I in. thick,
with curved edges, the edges being
carefully rounded to the required ra
dius.
The details of these moulds
appear in the drawings of the boiler.
The boiler barrel itself, as well as all
the other parts, including the ﬁrebox,
were made of steel plate 4-2oths in.
thick.
The barrel portion was cut
out to the required shape to suit the
seam round the ﬁrebox described above,
and the hole over the dome
was
punched out before putting the plate
I was careful to file
through rolls.
all edges which would eventually have
to be caulked, so that a good sur
face was exposed to the caulking tool
after riveting, and special care was
taken with the butt seam running
underneath the barrel portion of the
boiler, so that these two edges were
practically
touching for the whole
length.
I then made, and marked 06 and
drilled, the double butt strap of this
seam,
and having drawn the two
edges of the barrel tight together by
means
of wire bands twisted round,
and under which the straps had been
adjusted, I drilled through all three
For riveting
thicknesses
together.
this and some other portions of the
boiler I got an old axle of a truck
about 3 ins. diameter, and in it I
drilled about six yin. holes
along
the surface,
and made a hard steel
stud, with hollow-cupped top, which
dropped into any of these holes rest
ing on a good shoulder, the stud
standing about 1 in. above the surface
of the axle.
This enabled me to be
sure that each rivet head was resting
in this cup, and would necessarily be
driven tight home, and it also had
the advantage of preserving the cup
head of the rivet, which would have
been considerably ﬂattened had I used
a ﬂat surface.
This axle I rested at
each end on two trestles sufﬁciently
far apart to allow the boiler barrel
about a foot play longitudinally, and
I placed the steel stud in the most
convenient hole.
All rivet holes in the boiler were
countersunk on the outside, and with
left
few exceptions, all rivets were
into
sufﬁciently long to be closed
the countersink and to leave a cup

description]

head

For

15, 1909.
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as well.

The flanging of the
boiler shell
the
ﬁrebox
round the firebox and
itself and the front boiler-plates was
all done in a hlacksmith’s ﬁre, using
the cast-iron
moulds which I had
made, and when completed as accu
rately as possible under heat. I took
them to my workshop and ﬁtted
them in place, but in most cases I
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found a little fairing-up and adjustment
was
in fact, in all cases where
necessary:
ﬂanging
under heat had been done, it was necessary to
chip and ﬁle the edges of the plates for caulk
ing purposes later on.
The various sections of
angle<bar used in the boiler or locomotive were
all obtained from Germany, through Messrs. H.
and F. Bonten, together with other small sections,
all of which I was unable to obtain in this country.
The largest angle-bar used was i- in. by f in. by
i- in., and the smallest 5~16ths in. by 5-16ths in.
by 3-64ths in, and I found the material in all cases
was of very good quality, which, though perhaps
immaterial in the making of the engine, was essential
in using it for the boiler, especially for the welded
ring at the smokebox end attaching the boiler barrel
to the tubeplate.
I experienced a little trouble in ﬁtting the ﬂanged
shellplate in way of the ﬁrebox, so as to get this
to project in a true line with the vertical centre
1ine of the boiler, and in riveting it up I found
the edges to be attached later on to the boiler end
plate were inclined to spread outwards, and these
had to be adjusted slightly after riveting without
interfering with the ﬂatness of the sides.
The boiler endplate was then ﬁtted and the
inside edges of the seam and the ﬂangeplate and
boiler barrel had to be scarfed before this could
be ﬁtted into place.
A good many special tools
had to be made for holding up the rivets round
this scam, most of which consisted
of small
cup-headed studs, such as I used on the axle
when riveting the longitudinal seam of the barrel,
these studs being ﬁtted into the end of heavy
steel
bars
and held
in
my vice, which was
a very heavy one
of the “Bulldog” pattern,
with
6-in. parallel jaws.
The boiler was by
now becoming rather awkward in weight, and I
had to sling it somewhere near its centre gravity
from the ceiling of my workshop, and adjust its
method of suspension
for nearly every rivet that
went in. It was necessary,
moreover,
in
order
to ensure good work, to start riveting from the
top of the boiler, round the edge downwards,
drilling not more than three or four holes in advance
of the last rivet, and screwing the seam together
with 3-i6ths nuts and bolts as I went on.
I
now had the boiler shell (with the exception of the
tubeplate on the smokebox end) riveted together,
and before going any further I spent some little
time in caulking the inside and outside edges of
the seams before they were rendered
inaccessible
by other parts being ﬁtted. I also caulked round
the heads of all the rivets that I was able to get at;
but I found that in some cases these were practically
inaccessible in the inside, and I was obliged to trust
that the rivets, which had been made a very good
ﬁt in the holes, had been driven tight up to the head.
The cupping tool I used for closing the head had
a plain hole in the end as well as the cup, and this
me to close the seam round each rivet
enabled
before knocking it down.
The ﬁrebox tubeplate and the plate opposite it
had already been ﬂanged with the others, and I
marked 08 the position of the tubes in the former,
determining the correct height by working from
the lower edge, which had been made to correspond
with that of the boiler shell ﬂanged plate.
In the
centre of each tubehole I drilled a 5-16ths hole,
and made a kniﬁng tool which I had previously
tried in a similar piece of plate, and of such diameter

July
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that it would only just allow the tubes to be passed
through. The tubes were all steel, made by the
in. inside
Perfecta Steel Tube Company. and were
The
diameter and a little over i-l6th in. thick.
sides and top of the ﬁrebox were in one plate, and
I riveted the endplates and sides together, starting
at the top, and working to each top comer before
drilling any holes down the sides, and being careful
to work a tight joint round the ﬂange at the corners.
Instead of the ordinary dogs ﬁtted over the ﬁre
box seams with suspension screws from the crown,
I riveted a pair of plates 1% ins. deep, with i-in.
by £~-in. angle-bars at each side, on to the crown
for the entire length, as I considered this a more
efﬁcient form of stiﬁening and one which required
no adjustment or tightening up at the last—an opera
tion which would have been an impossibility when
the boiler was completed. as the largest hole any
where in the shell would have barely enabled me
to get my hand through. The ﬁrebox was carefully
caulked inside and out all over, but it was very diffi
cult to see the condition of the caulking edge on
the inside seam of the crown, even though working
with a looking-glass.
I possibly did a good deal
of unnecessary caulking in places which were
perfectly tight, and omitted other small parts which
to be tight, but were not so in reality,
appeared
later on when the boiler was put
as was evidenced
under test.
The ﬁrebox was now dropped into position in the
boiler and adjusted to its true position in depth,
and for distance between itself and the boiler shell,

i

were used where possible,
wooden
distance-pieces
and the lower edges of the ﬁrebox and the boiler
itself, which had been all trued up square and
level, were brought exactly ﬂush with one another.
In this position the space for the foundation-ring
between the two and the shape thereof were roughly
obtained on a piece of thin cardboard, which was
all
placed over the opening and lightly hammered
over, thereby taking. the impression
of the two
As I came to the conclusion that it
plate edges.
would be a very difﬁcult matter to forge a founda
tion-ring in wrought iron, I adopted a material,
which, for all
know, cannot be obtained at the
present moment, and which I adopted for several
other purposes in connection with the boiler.
This material was a form of wrought iron, but was
obtained by casting, and was a secret process

I

Its
brought into this country from Germany.
possibilities appeared to be inﬁnite, inasmuch as
it possessed the qualiﬁcation that, when cast, it
could be at once taken to a smith's ﬁre and cut and
welded, or, in fact, treated in exactly the same
way as any piece of wrought iron. The fact that
it was easy to weld made it different and in many
for
ways superior to cast steel.
Unfortunately
those who took up the process in this country, it
was found, I believe, that the cost of production
was so excessive that it was not a commercial success ;
but before being abandoned by the small Company
who supplied me with some of my boiler castings.
a large number of motor‘car axles and other articles
of a similar nature were made by them.
The castings were made from wrought iron scrap
heated to a very high temperature in a crucible
placed in a furnace subjected to a strong air-blast.
“hen the contents of the crucible were practically
in a state of burning, a secret ingredient was added,
and five minutes afterwards the contents of the
crucible were poured into sand moulds, the. material

July
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running freely, like molten cast iron. The casting.
after being left in the sand until it had cooled to
a dull red, could be taken out and dealt with in
just the same manner as a piece of wrought iron.
This was the material which I elected to use for
my foundation-ring. the saddle casting for my dome
and safety valve, and the foundation-ring round
the ﬁredoor, and in making the pattern for my
foundation-ring I allowed for shrinkage in both
directions of about I} in. I found, however, that
this was not quite sufficient, and I took it at once
to the blacksmith’s ﬁre and drew it out sufﬁciently
both ways to make it ﬁt. The space between the
tubeplate of the ﬁrebox and the boiler shell was.
In order
greater than that at the opposite end.
to enable me to ﬁt a blow-down cock in this space,
and to allow a freer circulation of water on that
side of the ﬁre, and for this reason the casting
The
was made of channel section on this side.
ﬁredoor ring was of solid section and oval.
\Vhile the ﬁrebox was still in its true position,
I marked off the opening for the ﬁredoor. and cut
this through by drilling an oval ring of holes and
The ﬁredoor ring and the
ﬁnishing with a ﬁle.
foundation-ring were then put in place. and holes
drilled through all the material together, and were
then taken apart and all rag edges cleared. and the
ﬁrebox returned to its true position and riveted
all over. I had some little difﬁculty in making a
all round, and a
good ﬁt of the foundation-ring
good deal of ﬁling had to be done before it could be
driven in tight. Some awkward corners had to be
dealt with in riveting this, and one or two corner
rivets had to be cut out and replaced afterwards
when the boiler had been put under test.
My next work was the making, drilling, and rivet
ing of the i—in. by i-in. angle-bar for securing
the smokebox tubeplate in position.
The angle
bar ring was turned hot and welded, and afterwards
drilled on both ﬂanges.
This was again heated
sufﬁciently to let it pass over the boiler barrel,
and allowed to cool in place, to ensure it being a
good tight ﬁt.
The seam round the boiler barrel
was riveted, and the smokebox tubeplate, which
had previously been marked off, drilled and knifed
to receive the tubes, was then ﬁtted into place,
but great care had to be taken to ensure the two
tubeplates being opposite and fair with one another.
Before
riveting the smokebox tubeplate I ﬁtted
and riveted the saddle-piece
castings for dome and
safety valve—these were also of the cast wrought
lron material)—and
made one ﬁnal examination
Of all parts of the boiler which were then accessible,
to make sure that I was not for ever closing up some
part which would give me trouble later on, and
which I should be unable to get at. After ﬁnally
closing up the boiler, I cut up all my tubes and put
these in the lathe and trimmed them all to an exact
length, leaving about 3-i6ths on either end projecting
beyond the tubeplates.
I used the ordinary tube
expander,
but found, in expanding the top row
0f tubes inside the ﬁrebox, the rivet heads of the
top seam prevented the expander from getting
Properly to work, and I was obliged to turn off a
good deal of the flange holding the rollers before
I could get it to clear. The expansion of the tube
was an easy matter, and gave me very
otherwise
little trouble when the boiler was under test.
Two longitudinal stay rods 1} in. diameter were
ﬁtted from one end of the boiler to the other,
Pas-Sng close above the ﬁrebox crown.
These were
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ﬁtted with nuts on the inside and out, with washers
on both sides.
Steel screw stays were ﬁtted from
the boiler shell to the ﬁrebox sides and ends all
over, and these were made 3>in. in diameter, and
the holes drilled through both when everything
had been riveted into position.
The screw stays
were left about 3-16ths in. long at either end and
riveted over.
The patterns were made and the castings obtained
for the gun-metal dome, safety valves, and regulator
valve. The nature of the latter will be seen from
the drawing to consist of a side valve exposing a
port IQ ins. wide by {i in., the lower end of the slide
valve being connected
with a steel steam pipe
from this casting in the dome through
passing
the smokebox tubeplate, and into the Y-piece gun
metal casting bolted thereto.
The side valve is
controlled by an eccentric worked by a fin. rod
passing from the regulator handle in the cab through
the boiler endplate. and although this is my own
design, I believe it follows in principle the ordinary
regulator valve of some locomotives. The question
of expansion under steam had to be considered
between the ﬁrebox tubeplate and the casting inside
the dome. and for this reason the latter was held
in place on two pins which allowed it longitudinal
play of i-32nd in. in either direction.
The boiler ﬁttings in the cab do not call for any
special explanation, but the method of ﬁtting up the
regulator spindle and eccentric and side valve
were arranged in such a way that they were acces
sible from the dome.
The casting in the dome was
ﬁrst put into position and the regulator spindle
passed through the stufﬁng-box in the cab and the
eccentric.
The spindle with side valve attached,
The
had been dropped down through the dome.
regulator-rod was threaded on and the regulator
spindle end passed into the lug on the bottom of
casting. The regulator spindle was of steel 9-16ths

in. in diameter.
All that was necessary now to be done was to
secure
the eccentric and regulator and spindle
and this was done by means of a taper
together,
pin, which was dropped into place with a pair of
This
pliers and pushed home as tight as possible.
pin could never drop out, as the extreme positions
of the regulator spindle did not allow it to get more
than some 45 degs. on either side of the vertical.
The steel pipe connecting the dome casting to the
Y-piece casting inside the smokebox was screwed
into the former, and also into the latter with red lead.
The length, when screwed tight home, was such
that when the Y-piece casting was bolted on to the
tubeplate the casting in the dome was about i-32nd
in. away from the inside of the dome, and held by
the pins mentioned above.
The safety valve was of the Ramsbottom type,
held down by a rod passing through a steel spring,
with a nut below a. crossplate in between the two
escapes of the safety yalve, this nut being provided
with a toggle-hole
on every face for adjustment.
The safety valve spring was made by Messrs. Salter
and Co., of West Bromwich, and calculated to
compress r-32nd in. with 72 lbs.
The two ﬂanges on the Y-piece casting on the
tubeplate, which were to receive the two steam
to the cylinder valve chests, were
pipes passing
closed with' blank ﬂanges, and all covers and joints
made good all over the boiler.
The boiler was
then subjected to a water test pressure of 90 lbs.,
which was obtainable from the water main in my
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stable yard.

The leaks, which at once showed
themselves
in the most in
up, were, of course,
accessible
places, viz., round the seam inside the
ﬁrebox, especially at the crown, a few showing
themselves round the foundation-ring at the bottom,
and on one or two of the ﬁrebox stays.
I was obliged
to do a good deal more caulking inside the ﬁrebox
before
ﬁnally overcoming these leaks, the work
as it
being one of patience
and perseverance,
was practically impossible to see what effect my
caulking was having on any of the inside edges.
After getting the boiler to stand 90 lbs. pressure
without showing any leaks, I obtained the use of
a boiler testing pump and subjected the boiler
to a hydraulic pressure of 150, 180, 200, and,
ﬁnally, 230 lbs.; but, before reaching the maxi
mum, two or three of the ﬁrebox stays gave way
with a loud report, and four of these had to be
renewed and one or two of the old leaks had to be

‘

THE

"BROWN"

THE Guardians of the Birmingham Proof House
state that the number of guns proved last year shows
a falling oﬂ of nearly 45,000 as compared with the
This is partly attributable to the
previous year.
restriction in the importation of guns into Africa,
and also to a large falling off in hammerless guns and
Engineer.

PHOENIX."

on the Exhaust.
There seems to be a considerable diversity of
opinion as to whether it is really harmful or not to
control the speed of motor cycle engines by means
of the exhaust valve lifter, some saying that the
practice is a pernicious one because of its harmful
eiiect upon the exhaust valves, and others that,
provided the valves are made of the right material
and properly designed,
no harm whatever will
ensue.
Personally I do not regard the exhaust lift
method as a desirable means of controlling the
speed, apart from the question of the effects it
produces, neither do I see exactly where the neces
If the rider finds it
sity of resorting to it comes in.

,
\

‘
,i;

‘

I

3% n.-p. SINGLE-CYLINDER

FOR etching co per it is customary to use a
strong solution 0 ferric chloride (perchloride of
iron). For brass etching a rather weak muriatic
solution is used to which some chlorate of potash
is added.—1Wechanical
World.

“

Controlling

.ﬁﬁuv

recaulked. Finally, h0wever, at 230 lbs. pressure.
the boiler was sound all over, and as the working
pressure was only to be 100 lbs.. I felt satisﬁed
that I had gone far encugh. The boiler, when
completed—empty of water—weighed about 2 cwts.,
and had to be lifted into its place between the engine
frames with two pair of small blocks and tackle.
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and

Moron BICYCLE.

inconvenient or impossible to regulate the speed of
the engine by means of the throttle—and this is
admittedly difﬁcult sometimes—or if he is driving
in trafﬁc where anything like a constant speed is of
course out of the question, my view is that it is
better to control the rate of progress by means of
switching off the ignition either through a twisting
This diverts the
handle or simple contact switch.
current from the sparking plugs, tends to keep the
engine cooler, is less likely to interfere with correct
lubrication, and is, generally speaking, kinder to
Of course, when descending long hills
the engine.
it is advisable to raise the exhaust lifter so that the
machine will freely coast and, if the ignition is also
switched off at the same time, the cooling eﬁects
are very great and beneﬁcial.
A correspondent writes me that he always controls
his engine by means of the exhaust valve litter and.
in support of his action. sends me a cutting from
the makers’
catalogue which reads as follows :
" A
method of control which we do not hesitate to
recommend
and which gives perfect control of’the

july
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engine is to slightly raise the exhaust valve by means
of the lever provided for the purpose.
N~0tW1th
standing criticism on this method of running, we
that
can state positively from practical experience
it does not injure the exhaust valves in any way
whatever."
The correspondent goes on to say that
he has been troubled a good deal with pitted exhaust
valves, and asks me whether it might not be better
to have a switch ﬁtted in order that the method of
control he is at present adopting may be discon
tinued.
As a matter of fact, he already has such
but to bring
an arrangement on his machine,
it into use he has to raise the brake lever which, he
says, throws a strain upon the wrist if it has to be
done much. Well, it is possible to purchase for
under three shillings a switch for attachment to the
handlebar, complete with the necessary length of
With this ﬁtted the speed can
low-tension cable.
be controlled to a nicety by simply touching the
knob down on to the handlebar, as required, or the
magneto may be cut out altogether by pushing the
switch blade over so as to keep it in contact with
Then,
the lip of metal provided for the purpose.
when running down long grades, the ignition can
be completely switched off without the rider having
to hold a lever constantly up as, with the other
arrangement, it is necessary for him to do.
In any case, whether controlling on the exhaust
or not, it is as well to have a switch—and use it.

The
I

“

Brown "

Motor Cycle for 1909.
from Messrs. Brown Brothers,
Ltd., of Great Eastern Street, London, E.C., par
“
ticulars and illustrations of the
Brown" motor
cycles for 1909, and have selected for notice in this
issue the 3} h.-p. single~cylinder
model. This is a
with ver—
well-designed and constructed machine
The valves
tical cylinder and magneto ignition.
are both mechanically operated and the trans
mission is by V belt with adjustable engine pulley.
The carburetter is Longuemare's model H, and
a pipe connects the jacket surrounding the spray
chamber with the exhaust pipe of the engine for
the conveyance of hot air to prevent freezing of the
mixture during cold weather. The hot air after
wards passes oﬂ through another pipe provided for
the purpose.
The engine cylinder is 82 mm. bore by 90 mm.
stroke.
The crank case is attached to a substan
tial cradle strongly bolted to a lug on the front down
\Vhen
tube and the bottom bracket in the rear.
occasion necessitates its detachment or adjustment
for repairs, it can easily be removed by taking out
three bolts only without risk of any part being out
of alignment.
Exceptionally large and heavy ﬂy
wheels are provided, and as the motor is ﬁxed low
down and centrally in the frame, the balancing and
smoothness of running are both very pronounced.
The valves are of large diameter and made of nickel
steel easily accessible and both of exactly the same
pattern.
The machine is also supplied with accumulator
ignition at present, but it is not proposed to con~
tinue this practice in view of the almost universal
The accumulator
demand for magneto ignition.
ignition set compriSes a “make-and-brgak"
type
contact- breaker and non -trembler coil. Two
B.B.L. celluloid accumulators are
15 amp-hour
supplied and a two-way switch is also ﬁtted on the
top tube of frame.
The machines are beautifully ﬁnished and the
have
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of strength and
one the impression
The part sectional illustrations show
an engine
adapted for accumulator ignition, the
contact-breaker case being seen in the right-hand
view. Otherwise, the construction is the same for
magneto machines, except of course that the magneto
driving gear takes the place of the contact-breaker,
as seen in the collective view of the machine on this
engine

gives

durability.

page.

The “ Brown "

motor cycle

has

a long list

of

3% h.-p.

received

"
SECTIONAL VIEWS orxrmz “ Bnown
BICYCLE
Moron.
successes in competitions to its credit and is, as
before remarked, a well-designed and constructed
machine
throughout.
I am asked by Messrs. Brown Bros, Ltd., to call
the attention of readers to a special oﬁer which they
are making of the standard 34}h.-p. machines with
accumulator ignition.
These are brand new, but are
being cleared out at a price considerably below the
original one to make. room for the latest models.

" Nerve" and the Motor Cycle.

I have received a letter from a would-be motor
cyclist residing at Balham who, with no other
difﬁculty in the way, hesitates about purchasing a
machine because he fears he has not sufﬁcient
“
nerve" to ride it. He says:
often watch
motor cyclists coming along the main road through
Balham and, while envying the ease with which
they skim along, am inclined to think that they must
have a more than usually anxious time until clear
I have
of the trafﬁc and out in the open country.
witnessed
one or two narrow escapes from collision
between motor cycles and other vehicles and doubt
whether, in the same circumstances, I should have
had the presence of mind to act as the riders of the
former did and so avert an accident."
Now, if my correspondent will believe me, I can
assure him that some of the best and most skilful
motor cyclists among my friends and acquaintances
are what, to use the term in its hackneyed sense, are

"I

july

The Model Engineer and Electrician.

Loconorive

is

it

is

a

is

ll

.\lAN.\GE.\lE.\‘T
FROM
CLEANIXG
r0
DRIVING.
By jas. 'l‘. Hodgson and John
“'illianis.
London:
The Proprietors of the
Railway Engineer. Price zs. ()(l. Postage. 4d.
The aim and obiect of this work as “'t
as its
If a
very clearly indicated by its title.
scope
man works through the successive stages between
Cleaning and Driving, meantime absorbing all the
information which
practical experience can offer
him, he stands a very good chance of reaching the
top rung of his professional ladder—and given one
more opportunity his chance becomes a certainty.
This one opportunity
afforded him in a perusal
of the volume before us. In
the authors (well
known as masters of their subject) have conﬁned
themselves to a treatment of the locomotive as she
is, and have eliminated everything which
extra.
neous to the man on the footplate or the prospective
driver or ﬁreman.
his duties are
Commencing with the cleaner,
carefully outlined and the best methods of per
forming them set forth. Progressive descriptions of
the operation and uses of the various parts of the
boiler, engine, tender, brakes, etc., are given, which
cannot fail to be of much value to the younger
drivers or ﬁremen.
The succeeding chapters deal
with ﬁring, feed-waters.
heat and steam.
boiler
detail,
construction
and
materials and
engine
construction,
methods of
valve settings. compound
brakes.
engines,
superheaters,
engine failures and
breakdowns, etc., together with practical hints on
daily routine work. The authors point out that as
necessary for both drivers and ﬁremen to be
to a certain extent familiar with Clearing House or
Railway Company's rules, a chapter on this part‘of
the subject with examination questions on same
has been included.
The work, in short, can well be commended to
the notice of everyone interested
in locomotive
work; and even many who take a non-technical
interest in locomotive matters would ﬁnd
most
entertaining as well as instructive reading.

it

RULES AND DEFINXTIONS.
By Wallace Bentley,
M.I.Mech.E.
Halifax: The Bentley Publish
Price 6d. net.
Postage, id.
ing Company.
This is the sixth edition of Mr. Bentley's well
known and useful little book. It contains a large
number of workshOp rules and formula: with
which every mechanic ought to be familiar.
THE CALCULATION OF CHANGE Wanist FOR SCREW
CUTTING 0N LATHES.
By D. de Vries. London:
E.
F. N. Spon, Ltd. Price 3s. net. Postage
3d.
a very practical handbook on the practice
This
of screw-cutting and the calculation of the change
wheels
for various threads. The latter section
includes not only calculations for cutting all English
pitch threads, but also for cutting metric threads
on English lathes and English threads on metric
lathes. A description of the working parts of
screw-cutting lathe, and notes on various forms of
threads, screw-cutting tools, cutting of double

a

is
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is
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Smrs’ Mourns—Old sailors have often utilised
their spare time in making models of sailing ships,
says the Shipping Gazelle, and some cf their pro
ductions are wonderful examples of skill.
ﬁne
model of the four-masted ocean training~ship,
Pm!
now in the possession of her owners,
jackson,
Messrs. Devitt
Moore, and occupies a prominent
position in their ofﬁce.
The model has been made
by Mr. John M'Kellar, an inmate of the Royal
Alfred Aged Merchant Seamen's
Institution
at
Belvedere, Kent, since June,
This old sea.
1905.
man, who
85 years of age, deserves congratu
lation on the excellent work he has wrought into
the mcdel, which he has carved and riggcd entirely
from photographs of theLship.

[Any hmk ran-wed imdn Iliis Iimdnig niiy hr o’z‘nivirdfrom THE
.\lI)l\l~Lli\i.i.\ii>u Book Dr,'>-irtmml.:o :u. Pr'f'f'lri'l FOB".
Flt-ii Slrrrl. Iden'I, 111C"by lemming fhr pulifishnl Pilaf and
the (or! 0/ [mange]
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Bsoiimizk" (Halifax).—(i) No. (2) I shall be
touching on the subject of belts in an early issue.
“
copy of
Petrol Motors Simply Explained,"
(3)
published at Tue Mom-:1. ENGINEER Ofﬁce, will
C. C. (Glas
meet. your every requirement.——M.
gow).—The change from accumulator to magneto
ignition would cost a good bit, and unless .the
is ﬁt for considerable service it would be
machine
inadvisable to make the change.
Better change
machine
itself for one ﬁtted with magneto—~—
F. CAIRD (“'althamstow).—(i)
Raise the gear to
about
to
but not higher. (2) Shall be describing
the P.
M. machine, with illustrations, shortly.--—
E.
SELLERS (Harringay).—Yes,
possible to
obtain a lady's motor cycle.
\N'ill send you names
"
of makers
you wish.
PEDALLIST“
(Peter
borough).—A lightweight machine with pedal gear
Will provide you with what you require. No, do
not attempt to convert your present roadster pedal
bicycle into a motor cycle. You will meet with
disappointment
you do.

For the Bookshelf.
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Replies in Brief.

15, i909.
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known as "nervous" men, and in the course of
years they have put together a very
succeeding
large mileage on motor cycles, much of it in trafﬁc,
but without any accident worth mentioning occur
ring. The fact is. that the so-called nervous rider
loses his feeling of lack of conﬁdence
once he has
mastered
the control of his machine,
and he pro
bably exhibits less fear of untoward circumstances
than at any other
when mounted on his machine
time.
Certain it is that such men usually get
through where more stolid and calculating ones
often come to grief.
Their natural quickness of
thought and rapidity of action serves them in good
stead when the pinch comes and often in a tight
corner they, for this very reason. squeeze through
where only a little hesitation would lose them the
A nervous man is naturally more or less
chance.
an impetuous one, and I have times and again seen
them hook themselves
out of a mess where the
"
"
individual would have hesitated
cool-headed
and been lost.
Moreover, one may ride hundreds of miles on
motor cycles without ever meeting with anything
in the nature of a serious traffic difﬁculty and, if
my Balham correspondent regards the likelihood
of accident as the only barrier to his joining the
ranks of motor cyclists he can. I do assure him,
A little practice
sweepthat objection aside at once.
on quiet roads with a medium powered machine will
soon convince him of the truth of what I have said,
and the rest will come naturally afterwards.

it
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Practical Letters from Our
Readers.
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(Th Editor mva readerslo make us! of Ibis columnfor flu full

discussion0/ mutton0/ pramml and animal mlvusl. Letter:
may in Signal with n nmn-llv-plume ll dtilltd, but the full
mm and addn'ss 0/ ill: snide! m'sr invariany b: mulled,
lhougllno! necessarilyfor publication.)
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If they will
quiring where they can obtain g ena.
Co., Mineralogists, I39,
try ]. R. Gregory
feel certain
Fulham Road, South Kensington,
they will be able to satisfy their requirements, as
this ﬁrm makes a speciality of isolated crystals of
minerals. Carborundum pyrites and many other
likely substances are also offered by the same firm.
am, Sir,
-—Trusting this may be of assistance,
ALBERT V. BALLHATCHET.
yours faithfully,
To

b.h.-p. Q.R. Engine.

THE EDITOR OF The Model Engineer.

DEAR SIR.—With reference to the letter of your
“
Ours."
correspondent, Mr. Livens, published in
very much regret that the drawing of the connect
intended
not exactly as
to
ing-rod top end
The
be when the design was under consideration.
ends of the bearing should have been radiused off,
looking on the plan view, and just sufﬁciently cut
away to enable the rods to swing the requisite
amount.
This certame does increase the bearing pressure
slightly, but not so much as the proposed design,
2,240 lbs., but even this. should be quite
where
satisfactory, as there are many engines running
with even 2,250 lbs—Yours truly,
A. W. G. TUCKER.
it
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Shocking

Coils.

TO THE EDITOR or The .lIodul Engineer.
DEAR SIR,-——Seeing the query in THE MODEL
ENGINEER of June 17th re “Hand Shocking,"
made some con~
a. pend the following, which
siderable time ago.

l

SPRING wire made of 10 per cent. German silver
is now being used for the manufacture Of hatpins
It is particularly good for use on
in place of steel.
metallized roses used for this purpose, as it is easily
and may be plated in the acid copper
soldered
solution directly—The Engineer.

Galena.
To THE EDITOR or The Model Engineer.
SIR,—l notice several corres ondents are

I}

The author is well-known for the improvement
which he has made in the manufacture of large
spark coils by the invention of his jointless section
winding for the secondary bobbin. Mr. Leslie
Miller is not only an electrical instrument maker,
It is, therefore,
but is also an electrical engineer.
to be expected that his book will contain informa
tion of a practical character. In fact, as the title
implies, this is a book of practical advice on the use
and management of X-ray apparatus, based upon
the accumulated experience gained by the author
in his business as designer and maker. Though
principally arranged for the use of medical prac
titioners and experimenters, it is of interest, and
should be of service, to all classes of X -ray workers.
It deals with the latest practice, and is su plied
with some blank pages for notes. The in 0mm
tion given on measurement of the current which
is passing through a tube, penetrating power, etc.,
is alone worth the price to a beginner or amateur.
A chapter on “ Hints for Beginners " gives sound
on radiographing
various parts of
information
the body. There is also a valuable chapter on
This
will
do good by
book
X-ray treatments.
warning the novice as to the limitations and
dangers of X-rays, and though the author ex
plicitly states that it is not intended for expert
radiographers, we expect there are few who wil not
There
ﬁnd something of use to them in its pages.
"
; 'we presume
error
appears to be a. slip on page 46
"
”
Of
should be
error
ﬁve seconds."
of five minutes
We understand that a price list of Mr. Leslie Miller’s
specialities is given with each copy.
Mr. Leslie Miller notiﬁes us that he has now
removed his workshops and Ofﬁce to 66, Hatton
Garden, London, E.C.

Steamers.

THE EDITOR OF The Model Engineer.

DEAR SIR,-—In reply to Mr. Eaton's query, the
hull (after careful smoothing with glass-paper)
is given a liberal coat of the mixed gold size and
copal varnish. The silk is then laid on this and
The only trouble
smoothed down with the ﬁngers.
”
“
blisters out. These are the little
is to get all the
air-bladders that get trapped under the silk; they
are removed by carefully stroking them to the edge
After laying the
of the piece you are working on.
silk on, give it a covering coat of the varnish, and
hang it up for at least a week.
I am so satisﬁed with the result that I have no
hesitation in recommending the silk covering to
all builders of wood hulls. Possibly it may be
worth the consideration of our aeroplane friends,
both large and small, for it undoubtedly strengthens
and preserves the wood at a very small expense of
weight—Yours faithfully,
“THE CARPENTER'S MATE."

it

Miller,

Featherweight
To

I

RAY WRINRLEs.
By Leslie
A.M.I.E.E.
Price Is.
Postage 2d.
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1

ENCYCLOPAEDIA
OF
PRACTICAL
ENGINEERING.
Volume IX. Lon
Edited by Joseph Homer.
don: Virtue & Co.
The production of the latest volume of this useful
work has been somewhat delayed owing to illness
on the part of the Editor, but this delay has in no
way affected the eﬂiciency of his work. The most
important sections now treated are spur gear
cutting and moulding, steam, steam hammers.
steam traps, steam turbines, steel castings and
structural work, steam steering gear, stop-valves,
storage batteries, suction gas producers, super
heating. switches, tachometers. taps and tapping,
machines,
testing
thermodynamics.
telescopes,
thermometers, thrust bearings, and timber. The
illustrations and plates as usual are very good.

Electrician.

I

and multiple threaded screws, and the cutting of
very coarse threads, make a very complete and
useful book on an important workshop subject.
The large number of examples which are worked
out in detail will materially help the reader.
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[Reports

W. G. P.

i]

of

mating; rhould be sent to the opiccs 0/ THE Moon.
Exams“ without delay. and will be inserted in any par
nculnr (85148 receiveda clan nine days brlore US usual in:
0/ Publication.]

London.
N Saturday, July

conﬁne/3

3rd, the mem

Annual Social Excursion
took place, and was considered
by all of the large party who attended
to be a great success.
The party left
Paddington at 1.45, reaching Reading
by non-stop train at 2. 30, where they
embarked on the ﬁne launch chartered
for the occasion and proceeded down
stream thirty miles to \Vindsor, arriving
there at 9.30. and returning thence to
London by train.
The weather was,
on the whole, very good, and the river
as usual, charming—Henley.
scenery,
busy with its coming regatta, and
alive with river craft of all types, being
The catering on
specially interesting.
board had, as usual, received special
attention and left nothing to be desired,
while the splendid collection of gramw
reproduced by a ﬁne
phone records,
instrument
kindly brought by Mr.
erreira, jun., were greatly appreciated.
bers'

F

/

Forum; Visrrs.—The
excursion

members'

to

an

Coventry
takes place on the 27th July.
The
visit to Messrs. W.
Bassett-Lowke's
ﬁxed for Saturday, the
\Vorks at Northampton
28th August—Full particulars of the Society and
forms of application will be forwarded on receipt of
card by the Secretary, HERBERT G. RIDDLE, 37,
Minard Road, Hither Green, S.E.
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at the end of the spring, and the shunt circuit
piece
is completed thrOugh
and
to one brush and
and to the other brush, and the motor
started.
By the same arrangement as your reader describes,
contact
made by the sliding pieces on the wires
shown at top of diagram, and the push may be
released, the contact being maintained whilst the
sliding pieces are on the wires. When the same
reach the end of their travel they clear the wires
falls,
and the circuit
broken—the armature
g

faithfully,

.

Ba/I'eri/
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to your readers.—Yours

Mora/

7'
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b,
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to your correspomlcnt's
DEAR SIR,—Referring
(-' V. C. 0.") letter in issue of April 8th, I enclose a
diagram of a relay system which, I think, would
accomplish the same purposc as that described
by him, and also dispense with the reversing switch
The working of the apparatus is as
as he desires.
the
the
follows :---Upon
push being depresscd
circuit is completed through b, Z, e, a, and the motor
ﬁelds, and, a, attracting the armature b, raises it,
whereby the circuit is again completed through the
spring a, and remains in that position whilst push
In raising the armature b the two
is kept down.
small arms 1' and 7' are also lifted by the insulating

h
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Self-raising Curtain for Model Theatre.
To THE Emron or The Model Engineer.

J

July

and interrupting the shunt circuit.
releasing i and
the lifting of
in the ﬁrst instance
is released,
and it falls on to 0, but no current can pass whilst
away from d. When
and
fall the circuit
completed, except for the interruption caused
by the sliding contacts clearing the wires; but on
the push being again depressed the circuit
com
c,
pleted through
0. v, n, and the ﬁeld coils.
and
lifted by 0. Contact
now made at n u'.
and the ﬁeld circuit remains closed.
The lifting
of 11 also raises
and 5, making contact with u
and
thus closing the shunt circuit again, but in
the reverse
direction.
The sliding contacts are
now moved by motor in opposite directions, and
when they clear the wires the piece
falls until
and the apparatus
stopped by
in the ﬁrst
position again. and the whole cycle of operations
continues ad inﬁnitum (sic).
The piece
of insulation to prevent contact
between
and when the latter
down, and
released
after the ﬁrst operation;
it and
are
also separated
by the insulation m.
this
be
may
hope
intelligible, and of assistance

to secondary terminals)
Two wires (connected
are brought down the right-arm sleeve and fastened
The said rings are sewn to the
to two half rings.
ﬁrst and third ﬁngers of an ordinary kid glove,
so that, when the hand is grasped, the rings touch
the bare ﬂesh of the person to be shocked.
A much more satisfactory arrangement is to
have the coil equipped with an ordinary spring
“ make and break," and use the push to control
1 ﬁnd that 4-volt reﬁll bat
the primary circuit.
teries, as sold for lamps, are quite as satisfactory,
space
being less in weight and taking up far less
"
than an accumulator.—Hoping this will help G.E.,"
Leeds, I remain, yours truly,
A. W. Bcowrms.

Wires for J/ia’lnq
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A SERIES of trials with dirigible balloons and
shortly to be held on the Continent.
aeroplanes,
will be attended by British naval and military
experts—The

Engineer.
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Queries and Replies.

hcr, reduced her brasses,reset the valves, starttxl her up, when
she Wf‘ill ﬁrst-rate. There is one thing I have had to do though,
becauseI cannot get a porcelain tube to stand. They all burst,
so I madean iron one out of {-in. gas pipe and this now runs well.
I think I have given you about the fullest particulars and you
Will be able to seewhat I want to know. I would like to put the
air chamberin again by putting a patch on each side it you think
there is any advantage. Anyhow, I shall be pleasedindwd for
your advice in the matte-ras to what to do.
In reply to your enquiry re gas engine, we note your rcmaritsv
with ref4‘rcnccto the handbook you have consulted, and are glad
to know that it has beenof St't'VlCcto you. With referenceto the
air chamber you mention, the only Objrct of using what is called
an " air box " on gasenginesis to partially ﬁlter the air and remove
or catch any
and also to act as a throttle so that the
dustjircsr-nt,
supply is regulate
. In most air boxes you will ﬁnd a small re»
movableplate is ﬁtted, the said plate beingdrilled to a certainsize
varying with the size of the engine. By this meansthe air supply
can be regulated to any required ﬁgure. Beyond the fon-gomg
thereis no object in using an air box excvpt that it helps to silence
the in-draught,which is othchisc vvry noticeable. The explosion
you refer to was probably causedby back-ﬁring due to improper
mixture of air and gas, giving, instead of an explosion, a slow
burning ﬂame in the cyliudi-r. The result of this is that llN' in
coming charge on the following stroke becomesignited whilst the
air and gas valves are still open and the explosion is thus com
municatedto the air bcx. Improper settingof the exhaustand air
valve will also conduce to explosion in the air box. Regarding
the courseyou have adopted with the z h.-p. engine, WP can only
say that you were perfectly right and made the valve settingsjust
as they should be to get best results. We gather that the type oi
ignition tube you are using with that engine is the double-ended.
porcelain typo heated by a humor from below. The adjustment
of these tubes re uires great care, for if they are clamped up too
tightly (they ten to expand with the heat) and if there is not
sufﬁcient give in the asbestoswashers at each end tnc result is
they fracture when the extra strain of the explosionin the cylinder
is put upon them. If, on the other hand, they are not clamped
SllﬁlClClllly tightly, the one or other of the asbestoswashersusually
blows out; hence great niccty of adjustment is required to avoid
either of these two extremes. The trouble due to the use of this
type of tube is accentuatedwhen the engine missesﬁre. When

[Attention is especiallydirectedto the ﬁrst condition given below,
and no noticewill be taken of Queues not complyingwith the
directionstherein statea. Letterscontaining Queues must be
marked on the top le/t-hand corner 0/ the envelope"Query
Department." No othermattersbut thoserelatingto the Queues
shouldbeenclosedin thesameenvelope.
Queries on subjectswithin the scopeof this yourml are repliedto
by post under the followmg conditions.'—(I)‘Qll(7l($ dealing
with distinct sublertsshould be written on diﬂerent slips, on
one side of the paper only, and the sender'sname nusr be t”
scubed on the back. (2) Queues should be accompanied,
mhern'erpossible,with fully dimensionedsketches,and corre
to keepa copy 0/ their Queues[or
spondentsare recommended
addressedenvelope_(notpost-card)
reference. (3) A
“
en: osed,and also a Queues and Replies
shouldinvariably bestum’ped
Coupon" cut out Irwn the Gdt'tfllﬂ‘mt’llpages0/ the current
issue. (4) Querieswill be answeredas early as possiblea/ter
rein/H, but an interval of a fewdays mustusually elapsebefore
the Reply can be lorwarded. (5) Correspondentswho require
an answerinsertedin this columnshouldunderstandthat some
weeks must elapse before the Rely can be published. The
"nation 0/ Replies in this e urnn cannot be guaranteed.
(6) All Queriesshouldbe addressedto The Eddar, THE Moon.
ENGINEER,26—29,Poppin's Court, Fleet Street,London, £1.C.]
The [allowing are selectedtronsthe Querieswhich havebeenreplied
lo recently:—
A. L. (Bulwvll, Noits)
[21,013] Running Gas Engines.
writes: I am writing you in referenceto a gas engine. I would
an answer irom Mr. Ruucinian, as I have his
much prefer
"
book on Gas and Oil Engines," and must say it is 000 of the
ﬁnest books of the day at tho price, giving everythingin so plain
and clear a manner,with the exceptionof one thing which l want
to know. What is the advantage-(if any) and disadvantageof an
air chamber? Does a gas engine loseany power by being worked
Without an air chamber? What I want to got at is, i want to
know whether or not to patch the air chamber up again as I am
working it now with the air chamber all out and the air suction
PIPL' bore (1 i-i6th ins.) throttled down to approximately l in.,

, .u.
'.\n

_
. cic‘écilarn
,

-

-g-_'>'

Fic. i.—L.N.W.R.

20-10»: Goons

same size as front of air chamber casting. There is a_man over
here bought a gas engiiu' (one built in 1898),2 h._-p. 'lhc man he
got to ﬁx it and to start it up, although well up in steamengines,
didn't thoroughly understandgas engines,as when he cameto try
etc., it would not go,
to start it up after coupling the COHIICCUOO,_
but simply went off with a loudreport (ex losionin theair chamber).
I
to
was ask
go and sec to it, and
It blew both the sides 08.
upon examination and also enquiries made at one place and
another 1 found that it wasaSsecond-handengine and out of order.
The air valve did not open until half thesuctionstrokc had gone.
Thg same with the gas valve; then closing again by the end of
the first outer stroke, thus opening too late and closmg too early.
The exhaust valve also closed too late. I thoroughly overhauled
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(See page 70.)

that happr-usthe subsequentexplosion is very heavy, the initial
ressum going up to sometimesdouble the usual initial pressure.
l‘his puts a severe strain upon the tube which may be alread
nearly bursting. The single-ended porcelain tubes are. muc
preferable,although it is hardly likely to pay you to ﬁt tlus type
of ignition now that you have got the enginerunning satisfactorily.
We think the foregoingwill cover all the points you raise, but if
'ou need any further information we shall be glad to supply it
if ossiblr.
H. S. H.
21.7s3l Controlling Small Electric Motor.
(Marlborough)writes: I have purchasedone of Messrs.T hompson’s
No. 28 electric motors, and am running it on 6 volts. Does this
harm it ? i also should be grvatly obliged if you will tell me how

The Model Engineer
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The voltage which a motor will stand safely depends upon its
windings. You will be able to tell it you are ow-r-riiiiiiiiig the motor
by its getting too hot. You should feel the windings occasionally,
to makesun- that this is not occurring. Yes, it is possibleto ri-Verse
irom the track by using suitable apparatus (seeour hSllt' oi Ft b.
i3th, 1908,for description of siichi. With regard to a regulating
resistance,We must know the averagecurrent the motor iéikt's‘to
be able to design this. It we assumethat your motor is wound
to take 2 amps, then a suitable Wire ior the resistancewould be
No. 26 SANG. German silver wire. Get about 4 yds. of this and
wind in spirals, connectingthi m lll§t'|1t‘$,With a SWlltll haying as
many contactsas you want. arraniml so that you can put in series
with the motor any desirednumber of thc resistance~pirals. With
regard to making regulating resistances,see Query zo,o4‘s, “llli
illustrated reply, in our issue 0i i)t'Cl'lllb('r24th, i905.

[21.7)Zl Gas Engine Mlsiiring. H- A. (Sheffield) Writes:
1 haw- bought a set of gasenginecastings(machined)irom a ﬁrm
Itdt‘t'tilsilii; in your page; some time ago. Having put the sanit
tog-'llivr, l can run it at any speed l like, but it only ﬁres once
alter two compressionsand keepsto this rrgularly. l have tried
to .llit‘l' it with Sum" oi the following(""ii'idiilﬂi‘s:-'(n) Valve spring
for air and gas—~strong,
medium,Weak-exh.iiist opening § before
pistui tull out, closing dead centre. (b) Same as the first, but

F. A. T. (South
Coils.
[11.781] Design of Induction
Kensington) writes: \\ill you please tell iiit' if it is possible to
measurein volts and amperesthe current producedby an induction
coil; and, if so, would it be possilih to make an induction coil to

.
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15, l909.

0. H. 8.
[11.706] L, 6: N.W.R. Rolling-stock Drawings.
We shall be glad to seesome of the
(Bath) mu OTHERSwrite:
promiseddrawings oi rolling-stock, especiallyL. 6: N.W.R. brake
vans.
We append a drawing of the zo-ton goods brake van which is
among the drawings oi modern rolling-stock you are asking ior.
The \‘r'lilc‘ltfis much longer than the io-ton brake van, but does
not vary very much in other over-all dimensions. The tare oi the
vehicle shown in the photograph is iq tons i8 cwt., so, with the
guard, it does not fall iar short oi its rated Weight. The weight is
obtained by lOJdllii,’ the under frame With iron bars (or old rails
in some cases),the undersideof the.frame timbers being boarded
over with 2»in.boards to support the iron Weights. The necessity
of the weight is obvious when it is rememberedthat these vans
are used on trains oi 5i) wagons, only the engine and the brake
van havmg brakes which can be readily applied while the train is
moving.

much wire and what size 1 should require to construct a suitable
resistanceior samewith about i8 speeds. Shall I be able to reverse
the motor from the rails? If so, how? Would it be too much
to ask you to give me a diagram oi connections,as I am rather a
novice ?
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be run oii a 4-volt accumulator, to give approximately 200 Volts
4 amps, and what would be the windings for same? Also is
there any differencein the propertiesoi the current to that which
is usedin the lighting mains ?
With a coil such as you suggest,it would he a simple matter to
measurethe voltageand amperageoi the current, but with ordinary
coilsit is very ditiicult, as thesecondarycurrentis 0i such(‘Xti't‘ln-lv
high tension. The current is an alternating one, being in 0110:
direction at " make" of primary circuit, and in the opp>site
direction at " break." Yes, it would be possible to make a coil
such as you suggest,but we cannot supply a design. It would
he a very large pieceof apparatus and a lot of experimentalwork
would be requiredin its construction. The current in the primary
circuit Would have to be more than 200 amps. We recommend
that you study the principlesof current induction. See the series
of articles on “An Alternating Current Transformer" in our
issuesof March 29th, April 5th, izth, 19th, and 26th, May 3rd
and 10th, i906. See also our handbook, “ Alternating Currents
Siniply Explained," price 7d. post iree.

zo-rox
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exhaust opening and closing on dead centre. (c) Having sent for
information regarding the position of piston irom the makers, l
have only tried heating the ignition tube in diiierent positions.
Will you pleasetell me the proper position for the exhaust in this
classoi engine? Also why it doesnot ﬁfi‘ aftereachcompressmn?
in reply to your enquiry n gas engine,the trouble you mention,
Dalii"l}’,tirin everyother working stroke,is not UUCJIOIDOB
amongst
engines of his class, and it is, uniartunately, one oi the most
ditiicult troubles to overcome. Ordinary cases of inisiiring can
easily be overcomeby paying attention to the ignition tube, which
should be kept as near a white heat as possible. The ignition hole
connecting tube with combustion chamber must also be perfectly
clear. We cannot say what your exhaust valve settin is like,
as you refer to it “ opening l beforepiston is full out.”
'agrams
oi valve Settings,with iull explanations,are given in our handbook,
" Gas and Oil Engines,"
7d. post iree, and if you follow these
instructions you will not be far out. As a generalrule, the higher
the speedof the engine thi- more over-lap thereis betweenthe air
opi'lillig and the exhaust closing, and you may take it that the
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by inserting brass bushes of various diameters and carefully
noting the resultsgiven in each case. Working on theselines, you
will eventually arrive at the best possiblesize to use. Other con
ditions afiect the case considerably,but we cannot give you any
more deﬁnite information from what you say in your letter.
you have furtherdifﬁculty, you can write us again and we shall be
pleasedto go more fully into the matter with you.

if

exhaust should never close so early as on the back dead centre.
In your case we should say the ignition tube should be heatedas
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[The Editor will be pleasedto receivefor review underthis heading
samplesand particulars 0/ new tools, apparatus,and materials
[or amateuruse. It must be understoodthat thesereviewsare
In: rrprrssions o/JEditorml opinion, no paymentof any kind
beingfrrquircd or accepted. The Editor reservesthe right to
criticise or commendaccordingto the merits 0/ the goodssub
mitted,or to abstain from insertinga remainin any casewhere
the goodson: not 0/ sufﬁcientinterestto Ms renters]
Reuiewsdistinguishedby an asterisk have been basedon actual
[Editorial Inspcrtion of the goodsmticcd.
“
Economic " Electric Novelties.
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' Sci-owing Tackle.
Screwing tackle plays an important part in every model
engineering workshop, and the outﬁts manufactured by Mcssrs.
Boynton, Dawsett Co., 173,Goswell Road, London, E.C., should
be of specialinterest to our readers,for they cover just the range
of thread; most likely to be required. These taps and dies are
made both for B.A. and for Whitworth threads,and are put up in
strong olishedwood casesin varying assortments. In the ﬁrm's
list befgre us there are, for instance, four diﬁereat sets for B.A.
threads and threedifferentsets for Wnitworth threads,the former
ranging from No. 0 to No. 12, while the latter rangefrom r-r6th-in.
to {-in. In
supplementarysheet there
another combination
ut up in four difierent sets—NO. cuts from {th-in. to 5-r6ths-in.
EVhitworth,and No. from r—i6th-in.to f-in. Whitworth, in each
caserising by r-3znd in., while Nos. and
contain two different
assertinentsof tacklefor cutting B.A. threads. These.scts include
steel die-holder, the dies being
an adjustable tap wrench and
circular with ad'u;ting screws. They are thoroughly well-made
and ﬁnished.an in
practical workshop test we ﬁnd that they
produce good clean~cutthreads. In addition to these outﬁts,
C0. supply separatetaps and dies in
Messrs. Boynton, Dawsett
assorted sizes for both the above threads, and also for gas and
cycle threads, and American threads, as well as screwplates,
chasers, gauge-plates,slide-rest tools, and other useful workshop
items.
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FIG. 2.——END VIEW or L.N.W.R. ZO-TON Goons
BRAKE VAN.
(See page 70.)
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and Lists.

Messrs. J. Christopher 6: Sons. 35. 3q. 4:. and 43,_Clerken
well Road, London, E.C.—Powcr transmission specialities, engi
neers' stores, and hoisting appliancesform the subject matter of
a'well-illustrated 164-pagecatalogue recently issued by this ﬁrm.
Wide rangeof goodsare.listed,comprising belting, barrows,bear
ings, plummer blocks, hangers, drilling machines, lathes, fans,
pulleys, gaugeglasses,wall brackets,forges,shafting, steamﬁttings,
tallow cups, etc.,
round bands, trucks and trolleys, SPClnlit‘i'S,
An index included which makes referencean easy matter.
etc.
The list full and explicit, and would be found a reliable guide to
presentday prices.
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low down as possible. In some small enginesthis misﬁring an
inherent defect and is never overcome.except by radically altering
the design. if the makerscannot suggest remedy you might try
as a last resourcealtering the bore of the passageconnecting the
ignition tube with the combustion chamber. This can be done
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END View or BRAKE VAN.
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We have receivedfrom the Economic Electric Co., Twickenham,
S.W., samples of two of the most interesting of their recent
novelties. The ﬁrst of these
the “Aero” electric motor,~
designedespeciallyfor use on model ﬂying michiues. This
very compactmachine,Weighingunder ozs.,completewith 4Q-in.
propeller. It has
laminated three-pale armature and copp:r
gauze brushes, and
wound to take
amprres at
volts.
although other windings can be arranged for
desired. The
motor
enclosed in mild-steel tubing, so that in the event of a
fill only the propeller
likely to be damaged. The over-all
dimensionsof the motor are
ins. over magnets
ins. diameter,
and terminals,or
ins. over length of shaft and propeller. This
an excellent little motor for those engaged in aeronautical
experiments. The saine motor can be adapted to model boat
propulsion.
The second novelty we have receiVed
the
“Eccolight” cycle lamp, for motor-cycles or ordinary "push"
bikes, or for use as
scarchlight on the river. A ﬁnely ground
mangin reﬂector,with a ﬁne adjustmentscrew,
special feature
of this lamp, enabling the light to be accurately focussed. The
lamp itself,
volt, c.-p. “ Osrarn" lamp, also so ﬁtted that
can be arranged in the exact centre of the lens. The ﬁxing
bracket substantial, and the case madeof solid brass, nickel
plated, giving the lamp
handsome appearance. The lamp
works with current of ampereat volts. We understandthat
this companyare also just adding
h.-p. set of castingsto the
other neat designsin small gas engines which they have already
introduced.
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The Editor’s Page.
the announcement we published in our
issue of last week, it will have been seen that
we are arranging some very interesting com

ROM

at the
petitions for our forthcoming Exhibition
Hall, in October next. At
Royal Horticultural
our Exhibition of two years ago, we only held one
competition, and that was limited to models made
from instructions given in the pages of our journal.
\Ve have, however, thought well on this occasion
to considerably extend the scope for competition,
provides an exceptional
Exhibition
the
because
for workers from all parts of the
opportunity
country to come and see the latest and most repre
sentatiVe examples of the model maker's art,
and therefore the more encouragement we can give
and the wider the scope
to craftsmen to compete,
for the entries, the more instructive and interesting
In Competition No. 1 We have
will be the display.
divided the entries into four classes, and have
enlarged the limits so as to include any model,

whether made from instructions given in THE
MODEL ENGINEER or not, the sole restriction being
that the competitor must not be engaged in model
We have purposely not
making as a business.
" amateur"
competition,
described this as an
partly because a competition limited strictly to
amateur mechanics would exclude many model
enthusiasts who may be connected with some
branch or other of mechanical work in their busi
ness, but who may do their model making purely
as a hobby, and partly because we have found the
amateur so often capable of doing high-class work
that there is no real need to deprive him of the
opportunity of competing on level terms with those
who have at some time or another received a work
shop training in the use of metal-working tools.
In Competition No. 2 we have opened up fresh
"
"
Competi
All-comers'
ground by providing an
tion, in which professional and trade model makers,
and the amateurs, too, if they so choose, can com
at such an
pete for the distinction which success
Exhibition as this will confer. It will be observed
that trade model makers may enter work which
they have executed in the ordinary course of
and as some very ﬁne work is from time
business.
to time produced in this way. we anticipate that
in this particular competition the contest may be
Possibly, even in this event, an amateur
very keen.
out
top, in which case the honour would
come
may
while, should a professional
be all the greater;
secure ﬁrst place, he will thereby obtain a public
testimonial to his skill which should prove a very
In both the foregoing
asset.
valuable business
competitions we shall hope to see a splendid show
of work.

and Electrician.
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The third of our Competitions is one of especial
interest at the present time, and is another new
feature for our Exhibition.
It is for model aero
planes, and will give the inventor an opportunity
as much as the model maker, for in judging this
competition, the general points of interest in the
model will be taken into consideration as much
as the workmanship
shown in its construction
it is hardly possible within the
Unfortunately.
limits of the Hall to test these models in actual
ﬂight, but we have no doubt that they will form
a highly interesting group.
An entry-form
for
all these competitions was published in our last
issue, and we shall hope to have a goodly number
of these filled in and returned to us before the
closing date.

I

U

There is yet another competition, this time for
the trade exhibitors, with the public acting as
judges. Every trade exhibitor will be invited
to nominate three of the models or other items on
his stand for competition. and the visitors to the
Exhibition will be provided with cards on which
to record their votes.
Those items receiving the
greatest number of votes will be awarded medals
or diplomas, according to their positions on the
list. This competition will give the exhibitors
an additional
incentive to show something of
special novelty or interest to the public, and it
will give the visitors an extra interest in making
a. careful examination of the exhibits.
We hope
for the co-operation of both trade and public to
make this competition a great success.

All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall 5: 00..
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 thesecountries should be addressed.
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A Simple Model Locomotive.
By H. P. TAYLOR.

l
I
l
l
l
l

MR. H. P. TAYLOR'S MODEL TANK LOCOMOTIVE.

HE

model shown in the accompanying illus
tration is the result of an attempt to make
a. good working model at a minimum cost
and with a very limited supply of tools. It is
painted and lined to represent a G.N. tank loco
motive, but there it stops, so far as being a. model
of any G.N. engine goes.
This method of working to no particular scale
as things look quite
is not to be recommended,
ditferent on paper than when made up into the
The result in my case was that the
actual thing.
drawings were not adhered to throughout, several
alterations being made as the work progressed.
The size and shape of several parts of the model
were determined by whatever material or stock
to be at hand, as all kinds of old scrap
happened
material were used in this model's construction.

i
l
i

l

The side frames were ﬁrst made.
These were
cut out of i-16th-in. sheet brass and fastened
and ﬁled up to shape.
The axle-box
together,
guides are strengthened
by a casting on the inside.
The top frame is not of the usual pattern, but
is made of one large sheet of i-16th-in. thick steel,
with one large hole cut in for ﬁrebox to pass through.
These three frames are fastened together by means
of several small angle-pieces and a casting at each
end, to which the buffer beams are also fastened,
these being of wood.
The boiler is made of one piece of 3 ins. diameter
brass tube 12 ins. long.
The smokebox is formed
by setting the front end of boiler back inside the
tube equal to the depth of smokebox and wrapping
an extra piece of sheet brass round the outside
of tube and down to the top frame.
A casting

74

forms the front of smokebox, and the door is ﬁxed
to this with hinges and a locking-bar.
The ﬁrebox is of somewhat unusual design.
It is the full length of the tanks and the same
width as boiler barrel. The cast downcomer forms
the back end, and the front ends of tanks form the
front end of ﬁrebox, these two being connected
at the side by sheet iron which comes down from
the side of the boiler, forming a sort of box entirely
outside of the barrel. The ﬁne is continued under
neath the boiler to smokebox. Four i-in. copper
tubes are connected to the downcomer and enter
the boiler at different points in the ﬁrebox.
I cannot say very much in favour of this style
but I venture to
of ﬁrebox except its simplicity;
that this model, ﬁtted with a regular
suggest
boiler,
would make an (xceedingly
Smithies' type
The dome is only a dummy,
powerful engine.
being made of wood. The safety valve is of the
spring lever type, the spring being inside the cab,
and the ﬁttings on the boiler end are as few as
consisting only of pressure gauge, water
possible,
gauge, regulator, and cock for feed-inlet.
The side tanks are tin boxes which ﬁt inside
the casing proper, and are connected
together and
to feed-pump suction underneath the footplate.
The back bunker is formed into a tank to hold the
spirits for the lamp.
The engine is a single slide-valve cylinder, i-in.
bore by Ii-in. stroke, ﬁtted with slip eccentric for
reversing. The cylinder ﬁts right up underneath
the smokebox and works at an angle on to the
front driving axle, which has a built-up crank.
The driving wheels are very small, and in that
feature lies the success of the model.
The wheels, as will be seen from photograph,
are ﬁtted with coil springs, the bogie truck having
one large flat spring in the centre which gives it
the buffers are also
a sort of universal movcment;
ﬁtted with springs.
The boiler holds 1 pt. of water at working level,
and that, together with the supply in the tanks,
The
will keep it running for a good long time.
water in the tanks is always hot, as it lies right
A small vertical hand-pump
alongside the ﬁrebox.
stands inside the cab on the footplate, and can be
operated easily by removing the cab roof.
Several little details which add very much to
of the model will be seen in the
the appearance
The engine, at a test, started and
photograph.
hauled a load of 40 lbs. with 30 lbs. of steam.
but the lamp (a six-wick spirit lamp) proved un
satisfactory, and the pressure could not be main
tained. \Vhen running light, the engine gets up
a surprising speed, and has a very realistic appear
ance.
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The engine occupied about twelve months of
my spare time to construct, and I have to thank
Tue Mons]. ENGINEER for many valuable hints
and useful advice obtained from its pages.
Below
are a few of the leading dimensions of the model:
Gauge of rails, 3 ins.
Length over all, 22 ins.
Diameter of driving wheels, 21- ins.
Diameter of bogie wheels, 14; ins.
Centres of driving wheels, 5% ins.
Centres of bogie wheels, 2Q ins.
Centre
of front drivers to centre of bogie
truck, 5 ins.
W'idth over frames, 5% ins.
Width over tanks, 4} ins.

22,
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of buffers, 3 ins.
Height of buffers from rail. 2} ins.
Height of chimney from rail, 8Q ins.
\Vcight (when empty), 20 lbs.
Will take a curve of 6-ft. radius.
Centres

Model Steam Ports and Slide
valves.
By HENRY LEA, M.Inst.C.E.

ANY

my
models which have come before
notice—and some articles in your journal—
seem to indicate that much misapprehension
exists as to ports, passages, and valves, particularly
those of model locomotives.
One sees a cylinder
of I in. diameter with passages consisting of, say
three {-in. holes (not always even so large as that)
drilled side by side.
The area of such a passage
is obviously 3-64ths or r-2ist of the area of the
The idea seems to be that, as the piston
cylinder.
speed of the model cannot approach the piston speed
of the prototype, the steam passages need not be
But a little
anything like so large as to scale.
consideration will, I think, show the error of this
view. Although the model piston speed is not so
'Take, for
the r.p.m. are much greater.
great,

1

,—

v'd

a. 8

a

l9"

W
a. 3 a.

Fly!

[192

instance, my Midland model, with a 5-in. driving
wheel, which runs at II m.p.h.
The r.p.m. are,
of course, 740; whereas a 7»ft. 6-in. driving wheel,
at 60 m.p.h., makes 224 r.p.m., or, say, one-third
the number which the model
makes.
There is,
therefore,
in the model, at the turn of the stroke,
only one-third of the space of time for the exhaust
steam to escape that there is in the prototype.
Surely, then, the model passages ought to be at
least as large as, if not larger than, to scale, and not
smaller; for it is the release of the exhaust steam
which is the obstacle in running at high speeds.
Small passages cause wheezy releases, and nothing
can sound worse to a practised ear than an engine,
either prototype or model, that progresses in a
painfully asthrnatical condition, wheezing
like a
broken-down cab horse.
A common proportion in full-sized locomotives
is: area of ports = one-tenth area of cylinder;
and area of passages somewhat larger, being cored
out with lips to the ports. Let us, at all events,
then, not make the passages less than one-tenth
the area of the cylinder.
This would mean for
a i-in. cylinder a port—in a model, passage area
would equal port area—say -ro in. by -8 in.
I venture to say that such a port for a bin. cylinder
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is almost unheard of ; but let some of your readers
try it, and then say if they are not charmed with
the result.
I was running a I-in. scale locomotive recently,
with ports somewhere near the proper porpor
tions, and at 480 r.p.m. (1,920 beats per minute)
I could hear the individual beats; no wheezing
or slurring whatever.
But it will be said—How are such ports and pas
sages to be made ? No brassfounder can be found
I am sending you a sectional example
to core them.
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easy<ﬁtting copper pins 12 to hold it in position on
the cylinder.
Also clean it with emery cloth.
Make a solution of borax in water, warm the silver
solder over a gas or spirit ﬂame, and paint both sides
of it with the borax solution, using a small brush
for the purpose, again warming the solder over the
ﬂame.
The water will evaporate and leave a thin
powdery layer of borax. If the coat be imperfect,
paint on a little more liquid and warm again.
the layers of borax be at all lumpy, press down with
a smooth, clean knife.
Place the gun-metal plate

If

m GUN-METAL, suowmc PORTS

AND PASSAGES

ron Mover. Locomorivns.

on the cylinder face. with the small pins in place,
and the sheet of silver-solder intervening.
Then
heat up the whole with a gas blowpipe until
the silver-solder runs.
W'hen the solder
quite
ﬂuid, place a lump of iron on the gun-metal plate
down, and let the whole cool.
to press
The result
will be perfectly formed passages and ports, only
requiring the gun-metal plate to be replaned and
faced to receive the valve chest and valve.
The
reason for cutting out the openings in the sheet of
silver-solder
to prevent the surplus melted solder
is

in gun-metal ot a set of ports and passages which
I made in, I think, a novel way. Your readers
will, I hope, avail themselves of it. Perhaps, Mr.
Editor, you could reproduce a photograph of the
specimen. I also give some drawings.
A cylinder, say of gun-metal, having ports made
in this way, should be cast, valve face downwards,
with the steam passage recesses aa shown in Fig. I.
The deep exhaust
These obviously require no cores.

Electrician.
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it

b,

or drilled and ﬁled out,
a either milled through
Next, the plate (Fig.
should be
as in Fig. 2.
To do this,
silver-soldered on to the cylinder face.
take a thin sheet of silver-solder about -or in. thick,
ﬂatten it, and put in two small
out as Fig.
cut

I

it

from running into and choking the passages.
Large
and free ports and passages having thus been
obtained,
must be borne in mind that a free
release depends also, in a great measure, upon the
slide-valve releasing the steam before the end of
the stroke.
In this connection,
was much sur
prised to ﬁnd, some time ago, in an article in your
recommendation not to put a lap on slide
journal
valves for model engines.
disagree entirely with
this view. Give the valve the amount of lap usual
for locomotives. and you will then obtain not
only fairly early cut-offs, but early releases also.
and the distribution and escape of the steam will
2.

Q

3

a

it

5

4

b

and
seen in Figs.
might be put in with
passage
a core, or
could be milled out with a face milling
tool, and drilled for the exhaust pipe.
The surfaces
surrounding the recesses would then be planed over.
Next, drill or mill out the ports
into the cylinder
and 4). Then a gun-metal plate, planed
(see Figs.
to, say,
in. thick, should have the three ports a,
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It is not necessary
leave nothing to be desired.
for the valve to fully open the steam ports ; eight
tenths of their width is plenty.
To set out the eccentric centres—on a centre
line ab (Fig. 7), and from a centre 0, describe a
circle d with a radius equal to the lap at each end of
the valve, and another circle a with a radius equal
to the lap plus the port opening. Then the diameter
of the circle e equals the stroke of the valve. At
I set off from the lap circle a small distance equal

to the lead of the valve, say i-iooth in. for a i-in.
With a radius equal to half that of the
cylinder.
circle :2, describe
a circle g passing through the
centre 0 and the point I.
Draw a line from c passing
through the centre h. This line gives the angle of

_~

__

ea\ \
+1“
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exhaust steam is released, namely, at 92 per cent.
of the stroke of the piston. The circle a thus
both the length of the stroke of the
represents
valve and that of the piston. It is a. good plan to
draw these valve circle diagrams ten times full size
of the actual model.
Fig. 7 is drawn ten times
the sizes of the ports in Fig. 2. The inﬂuence of
the length of the connecting-rod has not been
taken into account.
It is quite perceptible, but
cannot be neutralised, and therefore may be passed
over for present purposes.
In link motion, in which the eccentric rod pins
fall into line with the centre-line of the valve spindle,
as in Fig. 8, the eccentrics may be set to the angle of
advance shown in Fig. 7, the centre of the second
eccentric being placed at p, the arc 1 being equal to
the are 5. This, however,
is only the case when
“
" are
open rods
adopted—Ahat is to say, that when
the crank-pin is at 1' (Fig. 8), the rods do not cross
each other on the way to the link.
It will sufﬁce
for this article to consider “ open rods " only.
In a link motion in which the eccentric rod pins
do not fall into line with the centre-line of the valve
rod, as in Fig. 9, the angle of advance is quite
different from that given by Fig. 7. I favour this
form of link motion for two reasons—ﬁrst, because
the eccentric-rod pins are on the curved centre
line of the link instead of to the rear of it, and the
pins therefore do not rock up and down so much
as in the form Fig. 8; and. second, because the
eccentric rods (Fig. 9) always have a slightly longer

_ ~—~—
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movement than that of the valve-spindle, and there
“
fore have a
purchase," which adds to the ease with
which the link motion works.
In order to ascertain the positions of the centres
of the eccentrics for the last-named arrangement of
link motion proceed as follows, and as shown in
taken from Mr. E.
VVelch's
Fig. 10. This method
excellent little book on “Valve Gears."
The full
circles in this ﬁgure are identical with those of the
and being the centres of
valve diagram, Fig.
the eccentrics
when the eccentric-rod pins get into
7,

d,

I

l,

1

t.

is

2

g

k

a

1'.

advance of the eccentric, the crank~pin being at
Draw another line from the centre
through the
where the circle
cuts the lap circle
point
at
and from
cutting the circle
drop the per
pendicular Im. Then the distance nm shows the
distance, namely, 75 per cent., for which the steam
admitted from the point n, ni being the total
length of the stroke of the piston. Draw the line as
at right angles to the line ch, and from s, where this
line cuts the circle a, let fall a perpendicular cutting
the line ab at
Then
is the point at which the
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line with the valve rod. The dotted lines are those
used to ﬁnd the new positions of the eccentrics
when the pins do not get into line with the valve
From the centre L, and with a radius, L M,
rod.
equal to the length between the centre of the eccen
tric and the centre of the eccentric-rod pin, describe
the arc A M B, which then represents the curved
centre line of the link, A M=M B. Let the two points,
C and D. be the points which get into line with the
valve-rod at full gear. Draw the line C L, cutting the
From E, and through
valve circle at the point G.
G, draw the line E GH, cutting the centre line,
L M, at H. Through E H draw an arc prolonged
to somewhere about F and K. Make E F and K
on the arc, E H J, bear the same proportion to E H
Then
orI-IJasACorDBbearstoCMorMD.
F and K are the new centres of the eccentrics which,
with the eccentric-rods, F A, K B, coupled to A and
B. will, when the point C or the point D of the link
gets into line with the valve-rod, mow the valve and
distribute the steam, exactly as was the case when
the eccentric-rod pins in Fig. 8 got into line with
It will be observed how much
the valve-rod.
greater the radius of the eccentric centre has become,
and how much less is the angle of advance. Reduced
to one-tenth the size drawn, the centres F and K
would be correct for working a valve suitable for
the ports shown in Figs. 1 and 2. having a lap of
in., and a stroke
-07 i.n., a port opening of ~08
of -30 in.
In conclusion, I would strongly recommend your
readers not to turn the eccentrics separately and
then fasten them on the shaft, but to turn them
all four out of the solid, their centres and those of
the two crank-pins being carefully transferred from
the valve circle diagram (Fig. 7), or from the diagram
for Fig. 9, to two discs temporarily secured on the
A very ﬁne “ beat "
ends of the crankshaft.
“
valve
can be obtained in this way, there being no
" beyond seeing that the “ lead " is equal
setting
at both ends of the stroke. If the crankshaft
be “jagged,” and a block of soft cast-iron be cast
upon it large enough to form all the four eccentrics,
the cast-iron will be found VPI'Y easy to turn, and
If the eccentric
will make durable eccentrics.
hoops be lined with anti-friction metal, the engine
will work all the more freely, and the parts will
last longer. In the case of an inside cylinder engine,
one cast-iron block will make all the four eccentrics ;
but for outside cylinder engines two separate blocks
would be cast on the axle, and two eccentrics would
be turned out of each block.
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but they usually confuse
electric time circuits
with both. Here is a brief and comprehensive
classiﬁcation :
(1) In self-wound clocks (independent of one
another and self-contained) electricity is simply
used to provide the motive power.
systems
require a regulator
(2) Synchronising
or master-clock, which sends out electrical impulses
—at each hour, or once a day—to correct the hands
of complete clocks having an independent life of
their own, whether key-wound or self-wound.

J

About Electric Clocks.
F

and

all mechanical or electro-mechanical devices
capable of being made by the amateur with
small workshop facilities, there is none more
suitable than electric clocks. And there are none
which will appeal to him more strongly or give him
greater satisfaction in the production, at a trivial
cost, of something really useful, for there is all the
glamour of apparent perpetual motion combined
with the practical utility of fairly accurate and
absolutely uniform time all over his house.
But the applications of electricity to horology
are so varied that few people have anything but
the haziest notion as to what electric clocks are.
The more intelligent are capable of distinguishing
between
self-wound clocks and synchronisation,

Fro. 1.—-THE
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dials,
con;
(3) Circuits of electrically-propelled
master
sisting of transmitter. controller, or
clock, whether self-wound or key-wound, which
sends out electrical impulses at short intervals—
usually every minute or half-minute—to
propel
“
receiver," " indicator," or “ second
the hands of
ary" dials.
The ﬁrst named—self-wound clocks—are numer
ous and interesting, but commercially unimportant,
“
because they merely
go without being wound up,"
and do nothing to secure uniformity.
The second—synchronisation—can only be under
taken by owners of large networks of wiring, such
as the Post Ofﬁce. who have, however, not yet
The Standard Time
been persuaded to take it up.
Company, Ltd., provide an excellent hourly service
of Greenwich signals, but their area is conﬁned to
London only, and little has been done in the Pro
vinces in the way of lasing the Telephone Company's
wn-es.
It is the third division which is of real practical
value and has given us the new science—Electrical

Time

Service, now beginning to take its proper

Circuits
place in the electrical engineer’ 5 profession.
of electrical impulse dials are coming into general
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use in colleges, schools. hospitals, institutions, and
engineering works, and it is ﬁtting that THE MODEL
ENGINEER should take its share in the education
of the public to a better appreciation of uniform
time and in the instruction of its
and accurate
_readers as to the simple means by which it is at
W'e undertake the latter with greater
tained.
willingness because an electric time transmitter
can be made by any amateur mechanic. and makes
a delightful excursion into the principles of horology.
The synchronous propulsion of groups of clocks
with ordinary clock works, and substi
dispenses
tutes “dial movements," which propel the hands,
usually by means of an armature lever pulled by
Hence the name.
a magnet replaced by a spring.
“
the
electrical impulse dials."
impulse being
transmitted by a master-clock. All attempts to
produce such impulses by the application of con
tacts to the wheel work of ordinary clocks have
proved more or less unsatisfactory, owing to the
small power available and to a want of precision in
the make-and-break.

l
l
l
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with the catch at each revolution.
The
hook B, pivoted upon the pendulum P. turns this
wheel once every thirty seconds.
At the moment
of its release the little roller R on the gravity arm G
is just above the curved end of the pallet j, down
which it runs. giving an impulse to the pendulum
at the moment when it passes through its zero
or
central position.
Thus the pendulum is free at
all times, except in the middle of the swing;
not
but it operates
only is the escapement detached,
at zero, a combination which horologists have always
been aiming at, but have not hitherto attained.
Indication of impending failure of battery
is
clearly given by the prolonged duration of contact,
which results from the switch magnet M being unable
to replace the weighted lever without the assistance
engaging

FIG. 2.—DIAL MOVEMENT.

In a paper read before the Institution of Electrical
Engineers, in 1899, one of its members, Mr. F. Hope
]ones, described
a simple method of obtaining,
in connection with a pendulum, a non-intermittent
in
the
make-and-break
impulse perfectly clean
and of a duration which automatically adjusts itself
to the requirements of the dial movements in series
with it. The energy devoted to making contacts
is considerable, but is not derived from the pendu
lum nor from the wheels of a clock. His invention
forms the basis of the " Synchronome" switch, now
as a fundamental
form in
generally recognised
electro-mechanics. Most installations of electric
"
"
time service in England are on the
Synchronome
It may be described
system or modiﬁcations of it.
as a switch so combined with a pendulum that it
operates every half-minute, the action of the switch
being cleverly arranged to impart an impulse to
the pendulum to keep it swinging for the next thirty
Seconds.

The switch is shown in Fig. I, and consists of
two moving parts—(i) the right-angled lever G,
centred
at F, and normally supported on spring
catch K. Once every half-minute the lever is
let down (in the act of giving an impulse to the
pendulum P) upon (2), the armature A. Current
from any available source then passes through the
series circuit of dials and the magnet M, which
attracts the armature A and throws up the lever G
on to its catch again.
The pendulum releases the switch by means of
the ﬁfteen-toothed wheel C, which carries the vane D,

FIG. 3.—DiAoRAM or CIRcun" OF ELECTRICAL
IMPULSE DIALSZ BATTERY AND ALL INSTRU
MENTS joiNEn or m SIMPLE SERIES.
the pendulum, which is so arranged to render
that assistance when necessary.
This duration is
normally about the thirtieth part of a second, but
is rapidly increased to nearly a whole second when
the battery is insufﬁcient, yet the circuit will con
tinue to run perfectly for some days or even weeks
If this warning is neglected.
before ﬁnally stopping.
and the system is allowed to stop, the pendulum
will hold the switch open, thereby preventing the
battery from completely exhausting itself.
g
If desired. a single—stroke bell may be included
in the series circuit, so adjusted that the normal
impulses of short duration will not aﬂect it, but
the weaker the current and the longer the contact.
the more loudly it will ring.
The dial movement, illustrated in Fig. 2, is shown
of
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with hands attached and dial

removed.

It

is also

that of the Synchronome Company, of 32 and 34,
movements are
Road, 13.0
These
Clerkenwell
readily applicable to existing clocks of all kinds,
from those on the mantelshelf, with 3-in. dials,
to those in a turret, with 6-ft. dials.
_
The general arrangement of a time circuit is
shown in Fig. 3, where the pendulum is operating
seven dials arranged in series with a battery of
six cells.
Convenient means of setting all the dials to time
when ﬁrst they have been hung and joined uplin
circuit is provided by the lever on the left'hand Side
of the controlling pendulum switch. When this
lever is at N the click B releases the switch once
This is its normal position.
every half—minute.
When depressed to R the switch will be put out of
action altogether, and the dials retarded for as long
When the lever is further
as may be required.
depressed to A, the dials will be accelerated, because
the switch will be released at every other swing of
the pendulum.

How to Make a Pocket Shocking
Coil.
HE

By

C.

L.

BROWN.

description, details, and draw
ings, I hope will sufﬁce the readers' require
ments in making a similar coil to the one I
have made, and which gives the most satisfactory
results.
following

A Pocxer SHOCKING

COIL.

My chief aim being to make a coil as compact,
small, and efﬁcient as possible, I kept to the follow
ing dimensions, greatly aided by THE MODEL
“
ENGINEER handbook on
Induction Coils."
The core is composed of a bundle of 26 soft iron
S.W.G.,
wires,
18
No.
2&- ins. long, straightened
out and tightly ﬁxed into discs of hard wood
at each end (see drawings) and ﬁled off one end,
suitable for the armature of contact-breaker to
work on. On the core of the bobbin thus formed
is a layer of waxed paper, and over this are wound
the primary and secondary windings, the former
being composed of four layers of N0. 18 S.VV.G.
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s.c.c. copper wire, and the secondary winding con
sists of 22 layers of No. 38 S.\\'.G. s.c.c. wire.
In each case each layer is insulated with a layer of
tissue paper previously dipped into molten parafﬁn
wax, two layers of this being between the two
different windings.
In the case of the secondary winding I severed
the wire at the tenth layer, leaving a margin of
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CONNECTIONS

about 5 ins. long for connections. and part of which
sank into a groove in the end disc, the groove
afterwards being ﬁlled with wax. I repeated this
on starting to rewind the eleventh layer.
By
this means and a suitable switch (explained below)
only l0 layers of the secondary winding can be
“
shock”
brought into action. thus reducing the
or E.M.F. to about half the full amount. At the
same time, by connecting wires as shown and
“
high pressure," the full value
switching on to
of the shock can be obtained.
Having completed the bobbin and windings, my
next move was to space out a
suitable baseboard, as small as
possible, but conveniently large
enough to accommodate the coil,
four terminals, contact-breaker,
and switch, the size being 4%-ins.
by 2% ins., the thickness being
the same as that of the discs on
the core, 3-I6ths in.
In ﬁxing parts together, I ﬁrst
marked off all necessary holes
—four for terminals, two for con
tact breaker, and three for switch
and contacts, all being} in., and
then bored same. The two slots
for holding coil in position I
made by means of a fretsaw.
Care should be taken in making
these a tight ﬁt for the disc
pieces to ﬁt in, as this with a lit
tle glue sufﬁces, without screws,
If the six wires off coil are
etc.
run in separate small grooves
right to the end of disc pieces to
ﬁt in slots, no diﬂﬁculty will be experienced in thread
ing them through to underneath of baseboard, and
All
less chance of short-circuiting and broken wires.
wires underneath are run in grooves, which are after
wards ﬁlled with wax.
The contact-breaker and terminals I bought, and
them myself, the former being
electro-plated
the smallest size, and procurable from any electrical
goods
supply ﬁrm. I found a couple of brass
washers necessary for the pillars of same to raise
them to re uired height.
Two sma i-in. brass bolts and nuts do the work
of contact for the switch, the nuts being counter

I
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bored
in. in centre for bolt on which
turns to
pass through.
in.
Lastly. the handles: they are of brass tube
diameter and
ins. long, ﬁtted at one end each
with plugs of wood, having a. small screw through
the brass into them to keep them in position, these
plugs having previously been bored to take ﬂexible
wire, connected
with secondary winding of coil.
about
ft. long.
The ends of wire are scraped

\_

11-

sunk underneath baseboard,
and are most con
venient for holding the ends of wires, which are run
The heads of these
right up to them in grooves.
bolts are ﬁled nearly ﬂush with surface of board
suitable for switch to make good contact with.
There is also one of these nuts for the switch
to swivel on. wire being connected
underneath
in same manner.
A cover was the next necessary item, and which
I made of the same kind of wood, external dimen
sions being 4f. ins. by 2} ins. by
ins. high, all

22, i909.
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and wrapped round the plugs before placing in the
ends of tubes. which were cleaned so as to make
good connection.
If all necessary material
bought, including
contact-breaker, terminals, wire, etc., they will not
cost more than 35.,
025. of the secondary wire
being ample.

I

obtained excellent results with this coil, using
pocket lamp battery,
volts
amps,
price 4ld., which, with careful use, will last about
month.

OF BHSEBOHRD
UNDERSIDE
SHOWING CONNECTIONS

I

Casting Lead Clams.
By P. Dawson.
The sketch shows how to make a mould for casting
clams in.
Two pieces of {-in. sheet iron are
bent at right angles, and a piece of i-in. by §»in.
iron rod
riveted or screwed the full length of

lead

is

j

in. thick, all necessary holes being bored in sides
to take ﬂexible wires for handles and battery.
This
was ﬁxed to coil base by means of four hooks,
small eyes being screwed in the edges of cover.
To ﬁnish oil
glued a thick layer of green paper
on the bottom, varnished all wood parts, and
shellac-vamished the coil.

Wire C/IPJ

can be hooked on
Switch
for Battery—This
edge of inside pocket and very easily switched on

66mg

pour-8d

‘

s/reef n-an

one side on each piece.
The length and width de
The two are
pends on the size of the vice jaws.
then placed together and held by means of two
block—which prevents lead
wire clips, put on
running from bottom—and the lead poured in.
a
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is

it

;

i

it
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C/dmp/n

lbqe/her ’
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It

ins. diameter by
in. thick, with
bevelled
edge, and having three i-in. bolts and
nuts (brass), nuts being underneath and counter
sunk to fasten wires to, one serving for lever to
swivel on and the other two as contacts. One of
the latter bolts
not connected to wires, and serves
to hold switch lever in position when coil
not
Both are ﬁled off nearly ﬂush with
working.
wood so as to make good connections for switch.
The lever part of switch
a strip of brass
in. by
in. by i-izth in. thick, bored
in. one end and
having a small screw through this hole into a small
wooden knob which serves as switch knob
also
or oil.

5

4

a

5

Hook eye
“fas/‘enm

an ordinary

"
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Ornamental

Turning.

By Tam.

8!

off, and a line scribed g in. from edge will give the
depth. The slots can be cut out in any con
venient manner, but if an overhead and drill spindle
are available this is the best means to adopt.

GOLDSWORTHY-CRUMP.

(Continued lrom p. 208, Vol. XIX.)
IG. 44 is a sketch of a piece of “square”
turning. and the manner of its production
will now be described. Although called
"
n
square
turning, the angles are not exact right
angles, as the various faces are slightly curved,
but the use of the word "square" sufﬁciently
denotes the style of work.
Fig. 45 shows a. side
view and plan of apilaster worked on a 2i-in. radius,
the small amount of curvature being discernible
on the plan, but is hardly noticeable in reality.
The system of square turning lends itself admir
ably to the production of several pieces exactly
alike, and when the worker is familiar with the
various operations, these can be turned out very

F10. 45.

FIG. 44.

rapidly.
For example, eight pilasters

are required, as Fig. 45,
the over-all length being 4%- ins., between the
shoulders 3;} ins., and 1- in. square.
The ﬁrst thing is to obtain the eight pieces of
wood, and carefully plane to 1» in. square.
The
shoulders must be marked oﬁ and the ends worked
in. square, being particular to see that the
up to
distance between the shoulders (3} ins.) is main
tained in each piece.
A wood mandrel (A, Fig. 46) is now prepared.
This requires a block of about 5 ins. in length by
After properly centreing, it
3% ins. diameter.
must be turned to 3;} ins. diameter, and the ends
reduced to receive the wooden end-plates, B, the

ELEVATION AND
PLAN or
Son/um
PiLAS'rERs.

i

Care must be taken to see that the slots are oppo
site each other, and that they are exact as to Size.
Means must be provided at one end of A for engage

FIG. 46.
shoulders so formed being exactly 3} ins. apart
These end-plates can be made from any hard wood
Two pieces of l-in. stuﬁ are taken and fastened
together in any convenient manner, and then
attached to a faceplate and bored out to ﬁt ex
tremities of A. They are now to be securely ﬁxed
to A by screws and turned to 4% ins. diameter.
By means of the division-plate, or a change
wheel, the eight slots C. Fig. 46, can now be marked

ment with driver chuck. The eight blocks are
now taken and one placed in each slot, as shown at
:1. They must be ﬁrmly secured, either by passing a
screw through each end, or a small metal plate may'
be screwed over; or, if a large number are to be
produced, rings may be made to ﬁt outside edge of B.
The main lines of the pilaster can now be marked
out on one of the blocks, and the turning of the
with.
Great care must be
ﬁrst faces proceeded

July
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taken that the tools are as sharp as possible and
that the work is run at a high speed, otherwise
disaster will be certain. The exposed faces having
been completed, the blocks are removed and each
reﬁxed so that the cut face is at right angles to
its first position and facing the operator. The
turning is proceeded with as before, taking great
care that the various lines and proportions are
worked to exactly the same positions and dimen
sions as on the ﬁrst faces.
The blocks are again removed and, before
reﬁxing, the mandrel A should be wound with
string where the hollow portions of the work come,
so as to provide a bearing.
This can be quickly done
and gauged by slipping one of the cut blocks into
the slots. It is only necessary to prevent spring
and chatter, and must not be overdone. The
blocks are again reﬁxed as before, and the turning
with, and is again repeated
for the
proceeded
ourth and last face.
The blocks—or rather the pilasters now—are
removed, and if everything has been properly
carried out, it will be impossible to tell which face
was the ﬁrst or last cut. However, in the ﬁrst
attempts the results may not be so perfect, and
careful selection of the faces which will be exposed
to view will have to be made.
There are several variations that can be worked
on this principle.
Triangular, hexagonal, octagon
gular, and a combination of ordinary and round
turning with the square gives a pleasing variety.
The mandrels may be of any size, and the number
of pieces that can be treated at once is only limited
by their dimensions as the blocks can be placed
close together.
It is also possible to add ornament
from additional apparatus, but each face of each
piece must be completed before proceeding further,
which necessitates a lot of adjustments and time.
The system of square turning is very interesting,
and some excellent work can be produced in this
way. Too much care cannot be taken in its
execution, likewise of the operator's ﬁngers!

How to Turn a Telescope into
a Microscope.

By H. J. R.
probably many readers of this
journal who are interested in other hobbies
that of engine
besides
building.
Some
may have a taste for Nature Study, and ﬁnd pleasure
in the examination of minute forms of plant and
animal life by means of a microscope.
It may not
occur to everyone how easily a microscope can be
improvised from an old telescope.
The magniﬁca
tion will not be great, but it will be quite sufficient
for many purposes, such as examining wings and
other parts of insects, ﬂowers,
water-ﬂeas and
other dwellers in ponds.
An ordinary tourist's
will supply almost all the materials
telescope
required. These instruments are generally pro
vided with five lenses—a large one at one end, called
the object glass; and four smaller ones mounted in a
brass tube, which together form the eyepiece.
The
conversion is effected as follows :--Discard all but
the two smallest tubes,
the eyepiece
(A in the
illustration), and the tube into which this slides, B.
This latter tube should not be longer than the former,

HERE
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so that when A is pushed well in, the lens farthest
from the eye comes flush with the end of the tube B.
On the free end of B solder a ﬂat piece of brass, C,
3 ins. long and as wide as the diameter of the tube,
with a hole in the middle
in. in diameter, and let
this hole come exactly in the centre of the tube,
Also cut a hole in one side of the tube about I in.
from the end, shown at D. This may be about 1 in.
across, but the exact size will depend
upon the
strength of the brass tube, which, after making the
hole, must still be quite ﬁrm and not liable to crumple
A small hole can be made in the side of the
up.
tube beneath this aperture and a cork may be
stuck on the outside, in the position shown at E.
with a drop of seccotine.
A needle, or long pin, F,
is to be passed
through
the cork with the point
inside the tube.
Insects

i

0

and other small opaque
objects may be afﬁxed to
the point of the needle
and examined by means of
the light passing through
<
the aperture D and then
reﬂected
from the object
through the lenses. These
lenses will not need
to
be removed
from their
tube at all. What was the
compound eyepiece in the
‘33
telescope becomes the en
tire optical portion of the
The neces
microscope.
sary'adjustment of focus
is obtained by sliding A
in and out of B. \Vhen
m
examining opaque objects.
LL
“T
Q
close the hole in the brass
plate C with one ﬁnger.
For the examination
\
U
of transparent substances,
say drops of water from
a pond containing
fair
siZed animalcule, hairs, etc., the illumination must
be by transmitted light.
In this case place the
object between two thin glass slides—the ordinary
microscopists' 3-in. by l-in. slides—one of which
should have a cavity in the centre, and bind these
on to the strip of brass C by means of two elastic
bands. The instrument must in this case be held
up towards the sky so that the light will
It will be as well
through the object to the eye.
to hold the tube so that the palm of the hand
covers the aperture D, or a thin paper tube might
be made to slip up and down outside B, with a slot
to enable it to clear the cork.
The magnifying power of such a microscope, of
course, depends upon the size of the telescope that
was employed. If a small six-shilling telescope has
been used, it will only magnify a few diameters,
but will still be well worth the trouble of making.
This form of microscope is very convenient to slip
into the pocket when taking a trip to the country
or seaside.

0
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Acconnmo to the Engineering Record, heating a
building with hot water from the jackets of a gas
engine is to be tried at Detroit, Mich., in conjunc
tion with a L400 h.-p. engine and producer plant
now being built for the Ford Motor Company.
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Locomotive
BY

CHAS.

S. LAKE,

Notes.

and

A.M.l.Mech.E.

EXPRESS Locouorrvns,
NORTH-EASTERN RAILWAY.

Foun-cvuumm

COMPOUND

On page 549 of T111: MODEL Encmmm of june
columns,
10th,
in the “ Queries and Replies"
there appeared an inquiry for detailed drawings of
the four-cylinder compound "Atlantic" type ex
press locomotives designed by Mr. Wilson Worsdell
for the North-Eastern Railway, and the reply was
that no such drawings had been published in any
paper. This the writer believes i: the case so far as
papers published in this country are concerned;
but a set of drawings comprising sectional general
arrangement, plan, and cross-section of the engines
appeared a short time since in the Zeitschn'lj des
Vereines
Deutscher
ngem'eure, a leading German
engineering journal, and ofﬁcial organ of the German
Institution of Engineers, in the form of a folding
plate to accompany an article by the writer on
" The Modern Locomotives of the North-Eastern
Railway." By the courtesy of the editor of the
Zeilschri/f these drawings are reproduced in this issue
of T111; MODEL ENGINEER, several other readers
having, at one time and another, asked for their
publication.
The engines have the four cylinders placed in
line across the bogie centre, with the high-pressure
outside and the low-pressure between the frames.
Piston valves are used throughout, the four valves
being worked by two sets of valve motion—in
the case of one engine by modiﬁed Walschaerts
gear, and in the other by Stephenson link motion,
The two valve spindles on each side
also modiﬁed.
of the engine, one high-pressure and the other low
pressure, are connected at the rear end and worked
through rocking levers by a common valve gear.
The drawings show the locomotive ﬁtted with
Stephenson link-motion.
Only two of these engines up to the present have
been constructed, and they were built at the Gates
head Works during 1906. They are engaged on
heavy express duty with the East Coast Anglo
Scottish and other trains between York in the
south and Edinburgh in the north, and they often
make long non-stop runs with these b'ains which,
in the summer months especially, are very heavily
loaded. The leading dimensions are as follows :—

LONDON

ro Limos

Diameter, high-pressure, 14* ins.; low
pressure, 22 ins. ; piston stroke, 26 ins.
Bogie wheels diameter, 3 ft. 71- ins.
Coupled wheels diameter, 7 ft. 1} ins.
Trailing wheels diameter, 4 ft.
\Vheelbase : Bogie, 6 ft. 6 ins. ; coupled, 7 ft. 6 ins. ;
total (engine) wheelbase, 28 ft. 9 ins.
Boiler: Diameter, 5 ft. outside ; length between
tube plates, 15 ft.; centre height above rails,
8 ft. 10 ins.
Heating surface : Tubes, 1,782 sq. ft. ; ﬁrebox,
180 sq. ft. : total heating surface, 1,962 sq. ft.
Grate area, 29 sq. ft.
Steam pressure, 225 lbs. per sq. in.
Weight on coupled wheels, 39 tons, 3 cwt.; weight
of engine (in working order), 73 tons, 12 cwt.
Capacity of tender, 3,800 gallons of water and 5 tons
of c

AND

GREAT NORTHERN.

BACK

ON

r111:

The writer recently made a double trip between
London and Leeds by Great Northern route for the
purpose of noting the locomotive work performed
on this service.
Travelling on the outward journey
by the 1.30 pm. express, King's Cross, a somewhat
disappointing experience was met with. The engine
was No. 1448, " Atlantic " type, built at Doncasterin
1907, and the load, according to ofﬁcial reckoning,
amounted to 350 tons.
This train is booked to
stop at Peterborough, Doncaster, Wakeﬁeld, and

A

I

Cylinders:
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Total weight of engine and tender in working order,
116 tons. 4 cwt.
Tractive force, 17, 539 lbs.
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CROSS-SECTION

AND

Holbeck, and to make the run of 186 miles in three
hours forty-two minutes. The actual time occupied
was three hours ﬁfty-six minutes, arrival at Leeds
Signal checks
being thus fourteen minutes late.
were
at Hatﬁeld and near Three
experienced
Counties, while at Peterborough the engine had
to be set back three times before a fresh start could
be effected,
and the acceleration thereafter was
so tardy that the train had fallen ten minutes
behind time less than half way out. From Don
caster to Wakeﬁeld some smart running was made
by one of the 4—4—0 engines of the No. 1300 class;
but between the latter place and the Holbeck stop
further loss of time occurred through adverse
and the writer began seriously to doubt
signals,
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whether it would after all be possible to catch the
How
5.30 p.m. return express for King's Cross.
ever, the train came alongside the platform in the
Central Station, Leeds, at 5.26 p.m., leaving just
four minutes to get round to the departure side,
which, of course, was ample for the purpose.
If the outward run had been disappointing,
the {return one amply compensated
for it. With
a load of six twelve-wheeled corridor coaches,
a
Stirling (rebuilt), 2—4—0 made excellent running
as far as Doncaster, stopping at Holbeck
and
Wakeﬁeld, as on the down journey, and reaching
Doncaster promptly to schedule at 6.15 p.m. Here
No. 1442, " Atlantic " type, came on and the jonmey
was resumed
at 6.20 p.m., leaving three hours

2-8—4 TYPE TANK ENGINE:
ﬁve minutes for the run of 156 miles to King’s
Cross, with one stop, Grantham, in between.
This
would have proved an easy task no doubt to the
big engine if given a clear road, but there were
three signalling slacks between Retford and Grant
ham and speed was also reduced to about twenty
miles per hour over the water troughs.
In the
result, instead of having two hours one minute
for the 105 miles from the Grantham stop to the
terminus the driver only had one hour ﬁfty-six
minutes in hand when setting out on the ﬁnal stage.
At Peterborough, 76} miles from the ﬁnish, eighty
one minutes remained, and at Hatﬁeld, 172- miles,
but 191}minutes. Such good use did the driver make
oi this, however, that the arrival at King’s Cross was
absolutely on time, the run down the bank from
Potter's Bar being the fastest ever experienced by

the writer.

VULCAN FOUNDRY Locomonvxs ron Anna/m.
Among the many consignments of locomotives
from the Vulcan Foundry at Newton
despatehed
le Willows during the present year are some heavy
metre
tank-engines having the 2—8—4
gauge
wheel arrangement, built for service on the Argen
tine Transandine Railway, the appearance
of which

and Electrician.
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be judged from the accompanying illustration,
for the original of which the writer is indebted to
the Vulcan Foundry Co._ Ltd. The engine has outside
cylinders driving the third pair of coupled wheels,
and the slide valves, which are of the Richardson
balanced type, are worked by means of VValschaerts
motion. The engine frames are placed outside the
coupled wheels, necessitating the use of ﬂy cranks,
the object being, of course, to permit of greater
width in the ﬁrebox.
The latter is of the Belpaire
type with Ramsbottom safety valves, two in number,
mounted over it.
An extended smokebox is ﬁtted,
and the side tanks extend nearly the full length
of the boiler and smokebox.
A Very commodious
cab is provided, and the engine is of a generally
can

ARGENTINE TRANSANDINE RAILWAY.

It has
well-designed and powerful appearance.
the following leading dimensions 1—
Cylinders: Diameter, 18ins. ; stroke, 20Lins. ; valve,
(ported), Richardson's.
Diameter (inside), 4ft. 8iins.; length
Boiler:
12 ft. ; working pressure, 200 lbs.
Tubes: Number, 251; diameter (outside), 1%ins.
length (between tube plates), 12 ft. 4 ins.
Firebox, 110 sq. ft. ; tubes,
Heating surface:
1,520 sq. ft.: total, 1,630 sq. it.; grate area,
26' 5 sq. ft.
Driving wheels : Diameter on tread, 3 it. 6 ins. ;
diameter of centre, 3 ft. 1 in.
Pony wheels: Diameter on tread, 2 ft. 6 ins.
Bogie wheels: Diameter on head, 2 ft. 6 ins.
Wheelbase: Rigid, 12 ft. ; total, 29 ft. 9 ins.
Westinghouse quick-acting automatic and
Brake:
non-automatic;
hand.
Tank: Capacity, 2,000 gallons ; fuel capacity, three
tons of coal.
Vi’eight: On pony, 7 tons; on drivers, 47} tons;
on bogie, 18 tons: total, 72% tons.
Service: Mixed trafﬁc.
The other Vulcan locomotive, of which an illus
tration is given, is a 4—4—0 type passenger engine
for the Madras and Southern Mahratta Railway.
The design follows that usual in this country where
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is

is

the same class of work
based
required, and
the
recommendations of the Engineering
upon

6

4

is

is

7

3 9

2

Standards (Locomotive) Committee. Locomotives
similar to this one both as regards dimensions and
general characteristics have been supplied from this
country to other Indian railways, and the type has
proved successful on the 5-it. 6-in. gauge for pas
and fastest.
senger trains other than the heaviest
The cylinders, placed between
the frames,
are
18% ins. diameter by 26 ins. stroke, and steam is
distributed to them by means of Richardson
balanced slide-valves worked by Stephenson link
motion. The coupled wheels have a diameter on
ins., and are spaced at
tread of 6ft.
it. 6ins.
The bogie wheels are
between centres.
It.
ins.
diameter, and the total wheelbase
22ft. ii ins.
The Belpaire boiler
nit. long by ft. ins.
it carries a working pressure
outside diameter.
of i80 lbs. per sq. in. The total heating surface
i357-5 sq. ft., and the grate area 25-3 sq. ft.
The tender carries 3.000 gallons of water and
It
ﬁtted with a cab similar to
71} tons of coal.
that of the engine.
Engine and tender (in full
working order) weigh 91} tons.
is

is

for

The Steam Engine
Beginners—IX.
By H. Muncasren,

A.M.I.Mech.E.

(Continued from page 29.)
give an idea of the distribution given by a slide
valve suitable for an eccentric with an angular
advance of 20 degs., we have set off the dia
gram (Fig.
5). The cut-oﬂ takes place a little before
7
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Fro. 75.
the piston has reached
stroke and the steam falls
as shown by the curve to the point where the release
commences.
From this the pressure
rapidly
a little
reduced to the line of back pressure, which
As the piston re
above the atmospheric line a
turns, the vapour in the cylinder
driven out
offering some resistance which
pretty uniform,
is

is

I.

is

is

{
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until the valve closes the exhaust and the remaining
vapour is compressed, causing the pressure to rise
until the end of the stroke is reached.
Before the
stroke is quite ﬁnished, steam is admitted again
and a fresh cycle begins.
Those who have followed the remarks on expan

and

July
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the piston has acquired considerable
velocity, and
the volume increases faster than the supply through
the throttle-valve can ﬁll it._ If it were otherwise,

jail-w

FIG. 76.

/4<'

a.

FIG. 79.

will understand the curve between 12‘ and g.
The curve to the left of k‘ is caused by the gradual
closing of the valve not allowing sufficient steam
sion

the throttle valve could not regulate
the engine.
so that in ordinary working conditions the fall
of pressure is unavoidable. This may be remem

e__.________-_-l
FIG. 77.

From the
to enter to keep up the initial pressure.
top of the diagram near b a falling of the line will
This is hardly avoidable, especially
be noticed.
in an engine controlled to any extent by a valve
A little reflection will show a
in the steam pipe.
cause
for this. Immediately before the steam
port is opened, there is a. period during which no

l
l

for
bered when we come to consider the reason
an
automatic
cut-off arrangement,
employing
that is, one that does not throttle or wire-draw
the steam, but allows the steam to enter the cylinder

FIG. 81.
is admitted to the cylinder. in this case
amounting to one~third of the time that the stroke
The steam chest is all the while taking
occupies.
in steam through the valve, when
the pressure
Then,
may rise to practically the boiler pressure.
for a considerable
being
period, the slide»valvc
but a small amount of
open, the piston makes
at
moment
Advance :
the
that the valve is fully open
steam

at near the full boiler pressure; these cut 08' the
supply at a point in proportion to the requirements
and allows advantage to be taken of the expansion
of the steam admitted.
The diagram where a throttle valve is employed.
which, in closing reduces the power, is nearly as
shown in Fig. 76, where a. b, 0 represent the lines
of pressure for successive strokes.
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\\'e have. so far, not said much about dealing
the exhaust, although we consider this of
primary importance, believing that there are cases
“where it is better to prevent the steam from entering
rather than from leaving the cylinder. So much
depends on a free exhaust that even at a moderate
speed as much power may be obtained from an
engine having a slide-valve arrangement to cut off
about three-quarter stroke as it is possible to get
rid of, without regard to economical working.
If the valve were arranged without lap, with the
eccentric set at right angles to the crank, a diagram
after the shape shown in the sketch (Fig. 77) would
be given, and although the amount of steam used
would be 33 per cent. more than that with the
properly designed valve, the work done, owing to

with

89

piston—the relative positions of the crank and
the eccentric are shown at K and C.
For a
slide-valve, K1 and C‘ will
be
the relative
positions. It is evident that the piston valve
would work equally well if the steam were supplied
from the outside EE' ; in this case the valves
would be further apart, so as to give lap to the
outside edge.
The centre of the eccentric would
be altered to the opposite
side of the crankshaft.
Fig. 80 shows detail of piston and junk plate.
Fig. 81 shows in section a slide-valve with a plate
ﬁtted at the back to close the port at any desired
The main valve has two ports S and S‘,
place.
the part between these ports being similar to the
ordinary valve. In the ﬁgure it will be noticed
that the port, although open to the cylinder port,

__...-_.__
FIG. 78.
the losses due to late opening and back-pressure,
would not be any greater in amount. The demands
of a free exhaust are sometimes overlooked in design
by
ing a slide-valve intended to be supplemented
a cut-off valve at the back ; and in cases that have
come under the writer's notice the gain due to
an earlier cut-OH
has been more than counter
balanced by the losses due to increase of back
pressure and lack of compression.
Generally speaking, the arrangements are the
same for the piston valve as for the slide-valve,
and the same remarks apply as to lap and lead, the
only point to notice being that the eccentrics may
require to be set half a revolution in advance of
the position suitable for that operating a slide
valve, the reason being that the piston valve
usually takes steam from the inside edges instead
of the outside, as in the case of the slide-valve.
The
following sketch (Fig. 78) will make this clear.
A is a piston valve working in the cylindrical
lining. The valve is formed of two pistons of
practically the same construction as the best type
of piston applied to the cylinder ﬁtted with suitable
The pistons are kept at a given distance
rings.
The liners are made
apart to suit the lap required.
with a series of openings in a row round the middle,
as in Fig. 79, to admit the steam to the ports, the
by bars arranged in a
opening being separated
helical
direction.
The bars are to prevent the
rings of the piston from spreading and catching
A pipe is cast to the cylinder
in the opening.
which communicate with
with annular
spaces
The pipe is bored at each side of these
the ports.
spaces, the liners ﬁtted into the bored part and
made
steamtight around the joint;
generally
a second pipe is cast alongside, connecting the ends E
Referring again to
and E‘ to the exhaust pipe.
S is the steam
branch. P shows the
Fig. 78,

by the cut-oil valve so that no steam is
The plate is operated
supplied to the cylinder.
It
by a separate
eccentric on the crankshaft.
is evident that the cut-off will depend on the rela
tive position of the eccentrics,
and also on the
length of the plate P. There are therefore three
methods of adjusting the point of cut-off: (I) By
altering the angular position of the eccentric;
(2) by varying the throw of the eccentric (this may
include any other method of modifying the travel) ;
(3) by making the plate P of different lengths.
The two latter methods are the most commonly
employed, of which (2) and (3) will be referred to
in dealing with automatic cut-off.
(To be continued.)
is closed

A Chip Guard.
By F. Deuson.

Model Engineers know how irritating it is while
turning gun-metal, brass, bronze, and phosphor
bronze for the turnings to ﬂy into their face and
often the eyes, especially when both hands are
A good idea to preVent this
employed in feeding.
5171/0

bra

ss

/
750/

is to bend a piece of tin or sheet iron or brass strip
(see sketch) and fasten it in the rest on the top of
the tool. thus leaving both hands free to work
instead of guarding the face.
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Motor Cycle

Notes.

By " Pmemx."
Belts for Motor Cycles.

I have been asked, by one or two correspondents,
to give my views on the subject of belts for motor
cycles, principally in regard to the relative merits
of leather and rubber-canvas, as the materials used
in their construction.
This may at ﬁrst appear to be a matter easily
disposed of, but in reality it opens up rather a big
question and one upon which there is a wide dif
“
V" belt type of trans
The
ference of opinion.
mission
is the most popular of any at present
although there
where motor cycles are concerned,
is a growing disposition to favourably regard both
the chain and bevel gear systems for this purpose.
The belt provides a more ﬂexible means of trans
mitting motion from the engine pulley to the driving
wheel, gives " sweeter" running, and is less costly
to ﬁt, but it possesses disadvantages—some of
them very annoying ones—which cannot be laid
to the charge of either of the other methods named.
On the other hand, it is not open to the objections
which many motor cyclists associate with the more
rigid, though longer lasting, chains and gears.
Now, as to which is better, the leather or rubber
belt—I have used both, and thinkeach possess sub
stantial advantages which the other does not.
The
rubber belts are cleaner to handle, rather more ﬂex
ible, and perhaps occasion less wear on the pulleys,
but they certainly do not last anywhere near as
long as the leather varieties. Of course, I am
only including in my remarks the best types of
belts, taking no cognisance
whatever of the cheap
and nasty brands, of which a few are still to be
met with at times.
For really heavy work, i.e., with a 5 h.-p. twin
cylinder machine used with a side-car, I have never
met with lasting success while using the rubber—
canvas type of belt. Under such circumstances,
none but a powerful leather belt can, in my opinion
—which is based upon a fairly long experience—
During one season,
give permanent satisfaction.
when I was driving a side-car about a good deal,
I tried two or three different brands of rubber
belts, all bearing well-known names, and made as
Well as they possibly could be, but they each in
turn gave out before any considerable
mileage
It was not so much that they
had been covered.
broke, although that happened
to each of them
in due course, but the rubber peeled away from
the canvas, and after that the whole construction
went to pieces.
I was careful to see that the
belts were not used improperly, that the pulley
angle was the correct one of 28 degs., the belt
properly in alignment, and the degree of tension
right, but I never could or did succeed in obtaining
satisfaction for the expenditure in time and money
I was put to. Against this I have used rubber
belts with the greatest success while driving solus,
ﬁnding them clean, very ﬂexible, and admirable
in every way, and I much prefer them to any belt
for all but heavy side-car work.
“'here the latter has to be done in any degree
of seriousness,
there is, I think, nothing to com
pare with a stout three- or four-ply leather belt
"
of the
or " Duco-Flex" pattern,
\Vatawata"
while for all-round durability and freedom from

-
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trouble of any description I think there is nothing
with the "\Vhittle"
to compare
link-grip belt,
which, in reality, is a steel chain encased in leather,
and possesses
enormous strength and pulling
It is currently supposed that the \Vhittle
capacity.
belt is very hard on the engine pulley, causing
exceptionally rapid wear of the ﬂanges; but. after
a mileage of 3.000 miles or more with a 1-in. Whittle,
I can honestly say that it does not appear to have
brought about this result beyond what might
At any rate,
reasonably have been expected.
I have never at any time experienced the slightest
trouble with the belt, and a strong point in its
favour is the simple method of connecting and dis
connecting, which is done by means of a simple,
ordinary wood screw, obviating all necessity for
"
belt fastener," with its
anything in the shape of a
tendency to break and other drawbacks.

The
I

“Clair”

Silencer.

referred,
in an earlier issue, to the "Clair"
silencer,
which is manufactured, under licence.
solely by Messrs. ]. C. Lyell & Co., Ltd., of 55,
Victoria Street, \\‘estminster, and since that time
have been aﬁorded facilities, by courtesy of the ﬁrm

I

"
THE “ CLAIR
SILENCBR.
mentioned, to give the silencer a. thorough testing
I will
under every condition of running on the road.
admit that I viewed some of the claims put forward
by the manufacturers on behalf of the appliance
rather askance, and was quite prepared to ﬁnd
that the silence guaranteed by them would be
purchased at the cost of increased back-pressure.
Had I found this to be the case, 1 could not have
regarded the silencer favourably, neither should I
have been able to recommend it to the numerous
correspondents who have asked for information
relative to motor cycle silencing. It was, then,
with a dubious feeling, that I had the device ﬁtted
“
V. S." motor cycle which
to the 5-6 h.>p. twin
I am riding this year, thinking it more than likely
that I shOuld require its removal after a ﬁrst test
However, in this I was wholly wrong, and
ing.
I am keeping the silencer on the machine as a per
manent ﬁtment, and one which has improved the
running of the engine in every way. To begin with,

july
it
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has reduced

the noise of the exhaust to an abso

lute minimum, the volume of sound not exceeding
that emitted by the I} h.-p. engine ﬁtted to the

lightweight motor cycle ridden by a friend of mine,
and, secondly, what is even more important, it has
increased the speed of the machine and decreased
sure signs that back
the petrol consumption;
pressure does not and cannot exist. I am aware
that these are very strong statements, but I make
them deliberately and without reserve, after going
carefully and thoroughly into the matter, not, I
confess, with an entirely open mind, but with one
“
Clair."
prejudiced, at ﬁrst, against the
No Effect without a Cause.
Practical readers will, of course, want something
more from me than a bald statement that such wholly
satisfactory results have, in my case, been achieved,
and I think I shall be able to account for the reason
why the "Clair" silencer succeeds where others,
which I have tried, have failed. As the sectional
illustration
reproduced on this page shows, the
design is based on the principle that no ﬂat surfaces
are opposed to the passage of the gases through
A certain amount of bafﬂing or retard
the silencer.
ing of their progress there must be, but it is neces
sary that this should so occur thatthere is no sudden
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correct size of silencer be ﬁtted to suit any par
ticular engine.
In my own case, a N0. 4 silencer
was found necessary.
No other among the various
sizes would have given the same results, and it is
only necessary to acquaint the makers with the
particulars of the engine to ensure the right silencer
being

sent.

I attribute

the improved running of my engine
to the fact that the exhaust gases are able to get
away from the engine more freely than hitherto,
between
the point of
despite the longer distance
exit from the engine and that of ﬁnal exhaust;
to the absence of all ﬂat surfaces in their path,
or rebound,
elimination of frictional resistance
and consequently the doing away with all degrees
of back-pressure. The engine runs faster, climbs
better, and keeps cooler since the "Clair" silencer
I am able to give less gas and more
was ﬁtted.
air, and to sum up, I am extremely pleased that
I have had the device ﬁtted. The cut-out supplied
with the silencer is excellent. When fully open,
the noise of the explosions is only about equal
to that of engines having ordinary silencers, and
the power of the engine is slightly increased.
Those
who have not yet succeeded in obtaining a suitable
silencer for their engines could not do better than
take advantage of Messrs. J. C. Lyell & Co., Ltd.’s,
offer, and make a free trial of the "Clair."
I
should be surprised to hear that any one of them
returned it.

A Correspondent

A correspondent

on

"Cars."

"

whose
Car
letter is signed
Owner," and who is, by the way, well known in
the engineering world, writes to say that he, and
no doubt many other readers of THE MODEL ENGI
NEER, would like to see some references
made in
these Notes to motor-car as well as motor-cycle

practice.

It

was at ﬁrst intended, in consultation with
Editor, that matter relating to motor cars
should be excluded, but in view of the wish now
I shall, in future, occasionally extend
expressed
the scope of my contributions so as to bring in
matter relating to motor-car as well as motor‘cycle
although the latter will continue to be
engines,
This arrangement will,
given greater prominence.
I trust, meet the views of all concerned.
the

Sec-non

or

THE

"CLAIR" SILENCER.

resistance or opposition in the path of the gases
on their way from the engine to the atmosphere.
The silencer contains a series of metal cups, which
fit one in the other, leaving a space between each
at the bottom, and having communication holes
drilled in them, so that the exhaust gases can
pass through from one to the other of the cups in
turn.
This use of metal cups in place of diaphragm
of a gradual though rapid expan
plates
sion 0 permits
the gases
against curved surfaces only
as they pass through the silencer, and in this way
friction or rebound is practically eliminated. The
holes in the cups are preferably arranged, as seen
in the illustration, i.e.. in one cup at the bottom,
and in the next at the top, and so on, alternately.
This causes the gase to wind their way through
the silencer instead of passing straight through,
but, on the other hand, some may prefer to arrange
the cups so that the holes are in line throughout,
thus securing a straight passage for the exhaust
gases instead of a circuitous one.
The end cup has
a series of holes in it, through which the gases ﬁnally
reach the atmosphere.
The construction is such
that the silencer can be dismantled for cleaning
in a few moments,
and as easily
purposes
reassembled.

A point of considerable importance is that the

Something New in Twin-cylinder

Engines.

Under the above heading there appeared in the
issue of June 3rd, a paragraph dealing with the
3* h.-p. twin-cylinder motor cycle of the Premier
1 am asked by Mr. A. H. Rother
Cycle Company.
ham, of Stoke Lodge, Stoke, near Coventry, to state
that he is the patentee of the engine ﬁtted to this
model, and this I have now the pleasure of doing.
Replies in Brief.
H. L. (Brentwood).—Any
of the better ﬁrms
accumulators could supply you.
manufacturing
A trembler coil would perhaps be best.
L. G. B.
(Homsey).—As it happens, this very issue contains
;
the information you require re silencers
see Notes
“
above.
BEGINNER”
(Southend).—-(i) 3 h.-p.
would be ample;
preferably, but
(2) magneto
accumulator ignition is by no means without its
advantages, neither can it be regarded as “out of
date."——M. E. (Woking).——The
has
been
idea
mooted, and is now being considered by the Editor.
fee,
There would be a small
but much better this
than take the risk of getting let in over the purchase
of a machine.
Send particulars of your requirements.

The Model Engineer and Electrician.

92

Practical

Letters

Readers.

from Our

The Editor invites rmdns to make ust of this whom [01 Hut 1111!
discussionof matters0/ practical and mutual inlrrtsf. IrL'ers
may he signed willi a 11o1n~de-]lume
1/ dl’SlYl’d,but the lull
name and address0/ Ihr send" nusr invariably be aﬂmlmi,
thoughnot nm'ssan'ly for publicalienJ

Circular Courses for Speed Boats.
To THE EDITOR or The Model Engineer.

DEAR Sm,—As I am responsible for the circular
I think I am in order if I point out to your
correspondents that ample time was given before
the event to lodge any complaints re the fairness
of the device, etc. ; but it is a little late in the day
to raise objections when the race has been won
and the awards given. The device is perfectly
fair to all types of properly designed racers, includ
ing torpedo-boat destroyers and tugboats capable
of travelling at a rate- of over 15 miles an hour.
this being the minimum for ﬁrst class honours
6-in. class).
When Mr. Pike or anyone
(5»ft.
else succeeds in driving a torpedo-boat destroyer
at over 15 miles an hour on the straight. they can
try the circular course—they will then gain at
ﬁrst hand the information they seem so 10th to
The list to port in Folly
accept second hand.
and Incubus, in my opinion is due to the torque
produced by the engines, and I was enabled to
it was
observe—much against the grain—that
just the same when the Incubus was running free.
Incubus,
The excessive wave-making of
to which
Mr. Pike calls attention, and which at 18.1. miles
an hour completely hides the after-part of the
boat, is as completr‘y absent when running free.
Two British naval ofﬁcers of high standing who
witnessed one of the trials, gave it as their opinion
that on a straight course Incubus would steam
about 3 miles an hour faster; certainly, if wave
making exercises any retarding inﬂuence (as the
text-books say it does), I believe their estimate
rather understated the handicap.
Thank you, Mr. Editor, very much for your
to the wreck (l), which I
sympathetic reference
much appreciate—Yours
truly,
HERBERT TEAGUE.
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ﬁnd a corner of your paper for a little invention
I have worked out and ﬁtted to a water tank at the
power station where I work.
A is a piece of copper wire stretched from stay
halfway down the tank to a slat across top of tank.
B is a tin can with brass tube soldered to both ends,
passing through the can ; C', C" are spring contacts.
The can is ﬁtted to slide up and down the stretched
The action is as follows——as the
piece of wire freely.
water in the tank rises, so the can rises or falls.
and when the tank is full the can rises and makes

course,

Aeroplanes.
To run Emron OF The Model Engineer.
DEAR SIR,—I beg to suggest the following ideas
as to propellers—that is, if they have not already
been tried.

cellular, as in the box
(1) Making the vanes
kite, in order to get a better grip of the air.
(2) Enclosing propeller with a band of light
material passing from end of one blade to the
end of next, and bent to the curve which the pro
peller tips make when rotating, in order to prevent
air from slipping off ends of blade, and so be forced
'
behind the propeller instead.
(3) Working
is determined
of preventing
peller.—Yours

propeller inside a tube whose length
by experiment, with the same object
air from slipping out at side of pro
“
BOREAS."
truly,

An Electric Tell-Tale for Cistern
To rm; EDITOR or The Model Engineer.
DEAR SiR,—AsI have been a constant reader of
your paper since 1901, I should be glad if you could

contact with the two springs, and so makes a circuit
and causes the bell to ring, indicating that the tank
is full.
The bell rings when the water is 4 ins.
from top of tank, so plenty of time is given to turn
the water valve off without overﬂowing.
I saw in your paper dated April 15th, 1902, that
a Mr. Bacon, of London, had sent you a similar
one, but I think mine is a great improvement on it,
Above is a rough
and works quite satisfactorily.
sketch. I think in time Mr. Bacon's “ tell-tale" will
get water~logged, and so refuse to work.—I remain,
H. F. \VARD.
Sir, yours truly,

The Society of Model Engineers.
N Saturday, july

10th, a large party of the
and their friends journeyed to
Tilbury Docks, where, by permission of
the
Peninsular
Steam
Navigation
&
Oriental
Company. they inspected the latest addition to
the Company’s magniﬁcent ﬂeet, the twin-screw
steamship Jllorm, a ﬁne vessel of 12,000 tons and
14,000 h.-p.
Every part of the vessel was inspected
-—from
the charthouse on the captain's bridge
to the stokehold and propeller shaft tunnels. The
ship is, of course, replete with everything which
can conduce to the comfort of passengers encoun
tering the high temperatures met with in a voyage
from England to Australia, and she carries a very
of
refrigerating
powerful
plant. The engines,
course, were the centre of attraction, and consist
of two sets of four-cylinder triple-expansion engines
developing 14,000 h.-p. and driving two four-bladed
screws each
16 ft. in diameter.
The vessel, in
members

‘
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fleet
common with the rest of the Company's
and
is ﬁtted with wireless telegraphy apparatus
all the usual appliances for the safety of passengers.
July 27th, to
ANNUAL ALL-DAY EXCURSION:
and
Coventrv.—Full particulars of the Society
of
forms of application will be forwarded on receipt
HERBERT G.
Secretary,
the
to
addressed
post-card
RIDDLE, 37, Minard Road, Hither Green, S.E.

Provincial

Societies.

Birmingham.-—The next meeting of this Society
White Horse
is on Wednesday, August 4th, at'.the
Hotel, Congreve Street, Birmingham, at 7.30 p.m.
Society may be
—All information concerning this Hawxssronn,
3.
had from the Secretary, C. H.
Hill, Birmingham.
Boscombe Road, Greet
the above
Bradford.—About twenty members of
Society met on Monday evening, June Zist, to pay
the summer
the ﬁrst of a series of visits during
Messrs. S. Holmes & Co., the well-known
months.
us round
lathe ﬁrm, had kindly consented to show
the
their works. Mr. Holmes and Mr. Tempest,
Unfortunately,
manager, were there to receive us.
we were a few days later than they expected _us,
machinery which
or we could have seen a lot of
However, we saw some _of
had to be shipped.
his latest screw—cutting lathes, which—at the price
also their tWist drill
-— 'e think nothing equals;
all that can be
and surface grinders combined are
ﬁtted up,
desired. The works are splendidly
new and expen
and during the past year a lot of
manu
sive machinery has been put down for the
improve
facture of the above tools, and a dec1ded
was
ment is present everywhere. The engine
in motion, so
started and all the machinery set
machines
that we could see the many and various
As the night turned out wet, the lights
at work.
with current
were switched on, being supplied
After
from the ﬁrm’s lighting and charging plant.
been spent, a vote
a. most interesting evening had
Mr. Tempest
of thanks was pasSed to Mr. Holmes and
machines
for the way they had explained the various
our behalf.
and the trouble they had taken on
After a very pleasant evening the members dispersed
about 9.45, highly satisﬁed.-——Furth.er particulars
Hartington
from Amos BARBER, Secretary. 15.
Terrace, Lidget Green, Bradford.
Pin Drills.
By A. GREEN.

holes
These are a well known necessity when
and kept
have to be counterbored or enlarged instance,
in
truly in line with the original. ~For
making up a four-jawed chuck it must ﬁrst 'be
into inside
drilled through outside rim—jaws—aiid
b055, tapping size, and the hole in rim afterwards
eVident
enlarged for the screw to pass, and it is
absolutely true.
that the enlarged hole must be
To ensure this, I made a pin drill as follows: The
with a hacksaw
tapping hole was 5-16ths in. and
I cut a slit about in. long in piece of 5-16ths mild
steel shafting, drove a piece of steel scraper blade
slit, leaving in.
about 3 in. wide to the bottom of
was then
of the shafting to form pin. The steel
and was then
ﬁled to size and cutting edges formed
afterwards hardened
secured with soft solder, being
well,
and tempered. This answered the purpose
when ﬁnished.
the holes being perfectly true

i
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Queries and Replies.
[Altrnlion is especiall' directrd to the ﬁrst mndllian given below.
and no MllCC 1m be Iakzn 0/ ()urrin not complyingwilll. llu
dl'tc'llOHSthereinslated. Lcllers containing Queries musl be
markrd on the top lr/l-hand ramtr 0! the envelop: “Query
llepiurlrnmt." No olhtr mailersbut thoserelatinglo the Queries
shouldbe cnclnsrdm thesum rnz'z'lopc.
journal arr replird to
Qurries on SubllClSwithin the smp: 0/ this
by p03! under lhe lollmmng conditionsr—(I) Queries dmllng
wllh distinct sub/eds should b: wrrllcn on different slips, on
on: side 0/ the paper only, and lhc srnder's name Musi- bu in
unle on the back. (2) Queries should b1: accompanied,
whcrrrcr Possible, with lully dimensionedskvlches,and corn
lo harp a copy 0/ lhrir Queries/or
spandrnlsare recommended
(Ml past-card)
(3) .4 slumpedaddresstd :nvrloPc
rr/nenu.
‘
“
should lnvnrmblybe tnclostd,and also a Queriesand Replies
Coupon" ml and Irom lhc adi'rrlisemcﬂlpages 0/ lhr current
lssur. (4) Querieswill be answereda; early as possxblca/lcr
rcmpt, but an interval 0/ a few days must usually elapsebelow
the Reply (rm be forwarded. (5) Forrcspimdrnlswho require
an answer lnsrrtrd in this columnshould understandlhal some
u'i'zks mus! flap“ before the Reply can be published. The
insertion 0/ chlies in lhls cnlumn rannol be gmmnleed.
(6) All Qurn'cs shouldbe dddresszdlo Tlu Editor, Tm: Mom-:1.
ENGINEER, 26—29,Poppins Court, Fleet Strut, London, 5.0.]
The following are selectedfrom the Queries which havebeenreplied
lo recently:—
R. G. P. (Cape
[11.638] Multiple Control of Lump.
Colony) writes: l enclose a rough sketch (not reproduced)of a
query which I shall be glad if you will answer for me. The idea
is to light a lamp by any of the sevenswitches. Can the current
be turned of! by one switch even though more than one is turned
on ? l have heard that the system is used on the German East
African Line, a switch being at the side of each bunk—six—the
seventh being just inside the door.
Yes, it is possible to arrange switches so that any one of any
numberis able to control a particular light. The followingdiagram

To "MN!

ll—llllli

urn 7 M21058

showsthe correctconnectionsfor an installation with sevenswitches
to control one light. The two end switches,representedby three
dots, are simple two-way switches. The others, representedby
four dots, are able to make connectioneither vertically or horizon
tally hctweentheir two pairsof contacts. if you follow thediagram
carefully you will ﬁnd that any one of the seven switches can
other switches
the lamp, no matter in what positions the
'
contrgle
may
.
E. K. (Halilax) writes: l
[21,794] Model Aeroplane;
“
the article by Mr. E. W. Twinin on Model
havereadwith interest
" in your issueof ay 27th, 1909,an should like
Machines
Flying
‘
to know if a model made from drawings (Fig. 1) would really ﬂy
of course, leaving the engine and boiler out of the question an
putting motor in their place, building one four times as big as
drawing ? I should also like to know what kind of material would
be best for the plane ?
The design for an areoplanegiven in the article you refer to is
not intended to represent a practical machine,but merely the
writer's idea for one of twenty yearsago. The shapeof the plane
is not now consideredthe correct one for lifting; but at the same
time such a machine,if ﬁtted with a rubber or good clockwork
motor, would probably ﬂy. If you wish to build a "reliable model
which will ﬂy you cannot do better than obtain Model Aero
lanes: How to Build and Fly Them," price 15.,or post free rs. 2d.
rom this ofﬁce. The material usedin the plane of a modelof the
machine designedin 18 o, and made at that time, was cane and
wood for framework an linen stretchedtight for fabric covering.

[2I,6bo] Model Locomotive
I). L. (“'illcs
Construction.
dun) writes: I am making a l-in. scale model of the L. 6: YR.
4~4—2 locomotive, No. i,4oo. (I) I Wish to know whether the
springs usrd are spiral or the ordinary, and what size they are.
(2) Could you tell me when: i could get copper tubing from i» in.
to 1|in. outside diameter, with the metal liildt‘l' I-3znd in., which
s-ems to be the thinntst i can obtain ? (3) [Wish to make a fire
tube boilcr for the locomotive, but 1 cannot think of any good
method of ﬁtting the tubes to tube plates. (4) \‘l'liat size are the
smallest (uppl'r rivets obtainable, and where could I get them
if suitable?

Bell crank

Tie-

bar [adjus/ab/e)

1.——ARRANGEMENT
or DRIVING BEARING
SPRING, SHOWING EQUALISING GEAR: I..Y.R.

FIG.

and

July

Electrician.

number of inches for the dimensionsyou require. Then, using an
a1l‘l.ll inchrs rule, Inakr your dimensionson your full-siu- draw-ing
to the l'llllllbl‘f of inches indicath by your paper scale.

[20.5%] L. 6: N.W.R. Tank Locomotive, 528. 4—4 ~—2
T 'pe.
E. H. li. (Coventry) erlt'SZ Could you give me a sketch 0 the
main and bogic framesof the.above engine? W'hat would be the
largest (‘\'lliltlt‘f§ that the boiler would supply (i-in. scale)? A
sketch of the chinuicy would be. very useful also. What would
be the dlmt'nSlOllSof the boiler, working pressureto be 60 lbs. per
sq. in. ? Would §-in. plates be strong enough for this pressure?
in our issue of September26th, I007, under headingof " Chats
on Model eromotivcs," you will find a special article dealing
with this particular class of L. & N.W.R. locomotive. “’6 would
recommendyou to model the No. 44 class instead of the No. s25.
as thesehavcsmallerbogieand radial trailing wheels,viz., 3 ft. 3 ins.
diameter instead of 3 ft. 9 ins. You will find that if the cylinders
are made I} ins. by 2 ins. stroke, the pressuremaintained will not
be lessthan no lbs. per sq. in., if thv-boiler is well made. Drawuiizs
of thechinun-yto full size for modelsof variousscale(I in. incl'idcdl
arc to be found in our issue of December ioth, i907. For the
boiler We would employ a piece of 5 ins. diameter solid-drawn
copper tube 5-o4ths or 3-32nds in. thick, and 3-32nds-in. sheet
COPIk-l'for the wrapper-platesof the hrcboxcs and the backplatr.
The tubcplatcs may be a trifle thicker, or castings may be used to
save the trouble of llanging.

C. H. (Birken
[10.566] Model Single-wheel Locomotive.
to construct a model locomotive on the
hirad)writes: I am about
lines of the G.\\'.R. “ Lord of the-lslcs " to a l—in.scale. 1 have
got out drawings ‘of the.side and end elevations, and recognising
that the scale diameter of the boiler (zl-in.) would be out of the
question for a good working [node],i have increased this dimen
sion to 3 ins. and lengthenedthe mode! to about I in. over the
scale length and pitched the boiler somewhat higher to clear the
cranks. l have.also reduced the bogie wheels to allow them to
swing under the frames. The 3-in. outer shell will allow of a 2§-in.
boiler tube, and my doubt is as to whether this is not rather too
small, companngit with other designsgiven in “ The Model Loco
motive." The boiler will be 12} ins. long. To increase the
diameters to 3} ins. and 2} ins. Tt'Spt‘CilVClY
would mean pitching
the boiler } in. higher, and still further departing from the.proto
type, which i do not wish to do.
III reply to your quvry, we would refer you to the designon plate
No. ill, in " The Model Locomotive," in which the difﬁculty Incu
tioncd is dealt with ; also refer to page 260 for the description of
the model. We would cut away the outer shell and fit a iiece d
copper, as shown at I), page 260, over the hole. We woul retain
Q-in. scale (not II-Ioths in., as is usual now in dealing with 3l-in.
gaugemodels),and then you will get a slightly increasedgaugefor
the scale,and the wheelswill not foul the boiler to such an extent.

4—4—2 TYPE EXPRESS ENGINES.
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The small size of the inner tube cannot be helped, and any dis
advantagein this should be balanctd by the advantagesobtained
from tho.-usc of the single driving and the greater mechanical
efficiencyof the model. Tin-re is no doubt as to the value of the
Single-driving express engine as a working model. We would
recommend a pm. diameter outer shell and a zf-in. inner barrel.
and pitch
Only in. higher than the scale height. You do not
say whetheryou are modclling theclassof locomotivein theoriginal
state
4——2~-—2 or as rebuilt with Belpaire firebox and domelcss
boiler. The latter will give you better working model.
it

(i) Duplex laminated spnngs are used for the drivinr', _and
coupled whccls,and volutc springs for the bogie and conlcdsprings
of the "Tummis" section for the trailing wheels. We append
drawings. (2) Try our 3th‘i'LiSf'i'Sand, failing them, visit one of
the Well-known metal merchants —Smithit Sons of St. John’s
Square, Clerkenwell, E.C., or Young's of 220, Old Sin-ct, EC.
You are in London. (3) It dependson the size of the boiler. You
cannot do better than screw them into the ﬁrebox tube plate (at
least, the one-swhichwould be awkward to get at with an expander)
and expand them in at the smokcbox end; that is, if the boiler
is under Il-in. scale and is of copper and gun-metal throughout.
See “ The Model Locmiiotin'," by (irecnly, price (is. art, es. 5d.
t free. (4) We have Used I-I6th in. riy'cts. Try Bassctt
wkc & C0., Northampton, or Young’s, of Old Street.
“
[21.801] Smell Dynamos and Motors.” G. H. W. (Delhi)
to be so good
writes: I take the lilwrty of writing, asking you
"
as to give me some information 1: your b00k, Small l.)ynamos
and Motors,” which i purchased. Scale tables on page 23 cannot
be understood. An example given of a Io-watt scale transferred
to full-size on pagc 53 docsnot su-m to agrer in any ratio with the
scale table and thi- diagram on page to (l-‘ig. 7). if the scaleson
page 23 rr-pn-sr-ntinches, then thcrc is an enormousvariation and
discrepancy. For example,taking a (lo-watt scali-of a MaI'Ichr-strzr
dynamo (Fig. 12, page 20). The lvngth Of the diagram is seven
scalcgiven, hencethe lengthshould be 7 ins. ;
timrs as greatas the.but, since only " 6 " is the lengthof the line, then it would appear
the length would be-6 ins. only. If an ex lanation be given as
to how such a scale may br- transferred,it would greatly help
amateurs to construct machines,as at present there are seven of
us in a ﬁx.
We do not find anything incorrect about the scalesto which you
refer. The first diagram you mention (Fig. 7, page 16) is not full
size, and " should be regardedas diagrammaticOnly," as explained
on page 24. In your Secondinstance, we judge you have not
notio-d that the scaleline is 7 ins. long,which is right for the length
of the oo-watt size Manchester type dynamo. To make a full
sin-d drawing from one of the scale drawings, transfer the.scali
ltnc (of the Iight size and type of machine) from page23 to thc cdgc
of a ship of drawing paper. Then use this stri as you would an
ordinary rule; apply it to the diagram in hand 00k and read the
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[21,685] Coil for
Wireless Tele a
. D.
W
(Clapham).wrltes: should be very pleasegrif
would answer
the following questions:—(i) Is it possible to use 3-i6ths-in. to
l-in. spark conl with a_small Tesla coil for wireless telegraphy?
(2) If so, pleasegive dimensionsfor a Tesla to work with above
COll and give i}-in.-2-in. spark. (3) Would
be cheaper to use
the two_coils_or one large coil? (4) What size Levden jar to be
in circuit With secondary of {-in. coil and Tesla? (5) Should
small coil have condenser?
(1) You will not ﬁnd much advantagein using Tesla coil with
spark COllof the size named. You will certainly ﬁnd
of no
advantage for wireless telegraphy. (2) No Tesla coil will give
spark anywhere near rl-in. when used with such coil.
One
large coil_in all ways preferable. (4) Tesla not recommened for
such coil at all, but
you do try
you might experiment with
one of the small jars usedwith Wimshurstmachine. (5) All ordi
nary spark coils should have condensers.
a

with the utmost power available, gives a spark which is not sufﬁ
ciently long to endangerits insulation, you will probably not gain
by introducing a second. If, however, your coil is working as
vigorously as you dare to let it without risking its insulation——
more power being available than it can use—you cau‘certaiuly
put a second in series, then double the original power will
producedouble the eﬂluve, half the total strain being borne by the
insulation of each coil. The coils must be thoroughly insulated
from each other and should be of exactly the samedesign or you
may have phase-differencetroubles. It is not a method we would
recommend, and we think a single Tesla coil of larger size would
be greatly preferable. The inductive effectsof a helix and a spiral
are diﬂerent, and for ordinary work we think you will ﬁnd the
helix form best. The proportions between voltage, current, and
number of primary and secondary turns is correct for ordinary
transformers; but the whole matter is so complicated by extra
ordinary self-induction and capacity eﬂects in the case of Tesla
coils, that great caution must be usedin applying theseprinciples.
In fact, the sizesof wire do not follow deﬁniteknown rules, and are
best arrived at by experimentor the acceptanceof the results of
on
other people’sexperiments. We supposeyou saw the articles
“
a large Tesla coil which appearedin the long series on Oscilla
tions and Waves," by Mr. R. P. Howgrave-Graham? These
articles are still in progress.
A. J. D. (King’s Cross)
[21,749] Electrical Text-books.
writes: Could you please obhge me with information as to the
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[21,758] Locomotive
Wheel Arran ement
G. D. (Anglesea)writes: I ﬁnd in the “ LogcomotiveS5290]:
Mr. Chas. S. Lake, that _thcre are enginesof the 4_6__0 'typc
2_6_6-<).
. type, etc. Will you pleaseinform me what thesenum:
bers indicate ?
These numbersrefer to the wheel arrangements,and when you
understand them, tell you at a glance just what wheel arr-ang.
ment is adopted in the locomotive under consrderation
he
notation beginswith the numeral 0 if thereare no wheelsin {mm
of the coupled ones, and it ends with o if there are none behind
the coupled ones. The second numeral always refers to driving
wheels,which, exceptin the caseof " singles,"'al-ecoup|e¢ Where
two sets of driving wheels, as in the case of
the locomotive has
”
the “ Articulated type-S.four ﬁgures instead of three have to be
used in notation, and then both second and third ﬁgures always
refer to coupled wheels.
'
[2x,793] Model Aeroplane
.
Difficul .
'.
A friend and l have lately purchtazedlourtnveldgégldi
"writes:
Model Aeroplanes: How to Build and Fly Them," by E w
Twinin , and although we have built all three models “re-ﬁnd.
that al of them turn completely over in the opposite’direetion
to that in which the propeller turns. We should be verv much
obligedif you would kindly let us know the causeof this failing and
how we could remedyit ?
Your trouble with model aeroplanesis due probably to excessive
propeller torque; try a reduction in the number of strands of
rubber to_8, 7, or even 6. This should not be necessaryif your
propellerlS properly made. Most likely you have made the pitch
of the screw too long, in which case the number of revolutions per
of
are
Twist the blades little more the pro
igiers PL‘ed and less tummg eﬁeCt Wm be
unlilt
tilrlne
runa a fgw.l
peer wr
transmitted to the machine.

it

the size of secondaryin relation to any given primary wire?
“’e do not think you would gain much by doing as you suggest,
unless one of the Tesla coils aloneis beingworked below the power
available by reasonof the limits of insulation. Thus, if one coil,

ttoo

AP:AS::TS:TP.

if

VP:VS::TP:TS

V — voltage ; P — primary ; S — secondary; A — amperage;
turns of wire; but what I require to know is, what decides
T

W. G. W. (Shefﬁeld)
[21,788]_Change Wheels for Lathe.
writes: Kindly give me particulars as to ﬁtting a set of
change
wheels to a 6-in. centre back-gearedlathe. The leading screw is
four threads to the inch. Is this correct? What I wish to know
isﬁ-size of wheels—thelargest, I think, should be about :2 ins ——
and roper pitch and breadth. Also, what size holes should‘be
bore in the wheels, and if the samehole in every wheel—that is
same size is correct. There is a method of arranging another
wheel or wheels to reverse the motion of leading screw which I
should like to ﬁt at the same time. Is it necessarythat’diameter
of leadingscrew—wherewheelsfit—should be the sameas mandrel'
and how are wheelsﬁtted on lead screw?
Yes, a four-thread-to-the-inchleading screw is very suitable
You will want a set of about twenty wheelsof varving sizes
suitable pitch would be {>
in. You could have.all wheels
in
wide, all holes i in. We suggest that you inspect a 6,-in'
' lathe.
and make your designsaccordingly.

a

-

‘0U

best cheap book for instruction on dynamos, motors, batteries,
accumulators.etc. ?
For helping a beginner to understand the action of dynamos
and motors we do not think thereis in print anvthin better than
" A. W. Mfs" two series of articles in Tax
'Monri. ENGINEER
"
under the heading How It Works." The articles on the electric
motor appeared in the following issues:—-]anuarv 4th nth
18th, and 25th, February 1st, 8th, and 15th, 1906. 'Those'on thé
dynamo appeared in the following issuesz—November 29th
December 6th, 13th, 20th, and 27th, 1906. For a lucid intro:
duction to the theory of dynamos and motors these articles are
all that can be required. For information as to the practical con.
struction of the machines,we would refer you to our Handbook
“
Small Dynamos and Motors,” price 7d. post free. The other'
Mover. ENGINEER handbooks, dealing with primary batteries
accumulators, bells, telephones,etc., also sup ly excellent intro:
ductions to the.subjects of which they treat. in the way of “in.
books to give a good general knowledgeof the fundamentalsof
electrical engineering,you cannot do better than get Perren Slay.
cock's “ Electric Lighting and Power Distribution," Vol. 1 price
6s. 4d. post free,which deals particularly clearly with the electrical
units and with those laws of current ﬂow and magnetic eﬂuct of
current upon which the whole of electrical scienceis based.

a

T. W. R.
Charge.
[21.7551 Regulating Accumulator
(Thirsk) writes: I have bought second-handa motor generator
which I want to use for accumulator charging. I want to make
a switchboard to use with the abow generator. “fill you kindly
advise me with regard to the encloseddiagram of proposedswitch
board (not reproduced)? Are the two resistancesused one for the
voltage and one for amperes,or are they connectedin series in
main circuit ?
The two regulating resistancesare ﬁtted in order to enableyou
to charge at the same time two sets of accumulators requiring
different chargingcurrents. If you had only one regulatingresist
ance you could have only one circuit of cells on chargeat a time,
and if you wished to chargecells of widely differing capacity you
could not get one current to suit them all, and so somewould have
to wait until the other had ﬁnished being charged. But with two
regulating resistancesyou can have two chargingcircuits in parallel
from the supply terminals, thus charging with two currents of
quite diﬂerent values at the same time.
P. F. L. (Burnley) writes: Would you
121,410] Tesla Coils,
kindly inform me whether I could make up two Tesla coils and
by
the following manner: The
eﬂluve,
connectingin
increase the
coils to be constructedlike the one explained in No. 36:, but to
same as a pair of
secondarythe
have the wiring of primary and
primary wind
Kinnaid coils, as per following sketches. P1 P3
u
are wound in
windings
secondarywindings. The
ings. St S‘
opposite directions in the two coils, and the primaries of the two
are
connected
secondaries
coils are connectedas shown. Also the
in a similar manner. Will there be the same inductance in the
would be
helix
as
there
secondarieswhen wound in the form of a
if wound in the form of a flat spiral ? Also what relation is there
secondary?
the
and
primary
of wire between
in size (or
that
I understan(gauge)

-
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The Editor’s Page.
ITH

reference

to our Model Regatta, which

we proposed to hold on the intermediate
lake in the grounds of the Crystal Palace.

it

has been represented
to us from several quarters
that this particular sheet of water is not suitable
We may
for running model motor boat races.
say that before we decided where the Regatta would
be held, we paid a special visit to the Crystal Palace
to see the water, and from what we then saw we
realised that while in many ways it was a suitable
certain difﬁculties might possibly present
spot,
themselves.
Enquiries we made rather relieved
our mind for the time being, and all seemed clear.
\\'e since ﬁnd, however, that several model boat
owners,
who perhaps are more familiar with the
lake than we are, entertain very strong objections
to racing there, and as we only wish to make such
arrangements as will ensure a really representative
we have felt obliged to alter our plans.
meeting,
We have, at the time of writing, opened up negotia
tions with a view to having the racing on a more
suitable piece of water, and will make a deﬁnite
announcement as soon as we are in a position to
do so.
t
i

i

The following interesting suggestion comes from
Mr. Clive Wilson, the Hon. Secretary of the Ports
mouth Model Yacht Club :—“ Could not your
Exhibition of models of all kinds. to be held in
October, be used as a rendezvous for delegates from
the many model yacht clubs interested in a. national
system of classiﬁcation, to hold a conference
on this problem and see if some scheme could not
state of chaos
be evolved whereby the present
could be straightened
in rules and measurements
out? I thought if a delegate were appointed from
each club, or a delegate to represent a district, met
Mr.
it would tend to this desirable end.
together,
Brittain advocated this in the Yachting Weekly,
Nov. 14th and 21st, 1907. About that period
you were kind enough to publish a letter of mine,
but nothing came of it owing to the apathy, I take it,
but, considering the impetus
of the older clubs;
that has been given to this form of sport this year,
and the many new clubs being formed, something
might be done in the matter. You have been kind
enough to give us space for reports, and no doubt
now we have a recognised
medium—if this idea
were published before your next yachting number
it would give time for others to air their views on
the matter.
Delegates could get into communica
tion with clubs in the district, and by receiving
views and instructions from those clubs interested,
would have some groundwork to go on when in
\Ve may say, in regard to this, that if
congress."
Mr. \Vilson’s suggestion of a conference is taken
up by the various clubs concerned, we shall be happy

July
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to place a suitable room at the Royal Horticultural
at the disposal of the delegates for the
purpose
of their meeting.
Perhaps those club oﬂicials
who would like to follow this matter up will write
to Mr. Clive Wilson, 343. Fawcett Road, Southsea .
whilc if any public expression of opinion is desired,
we shall be pleased to insert any correspondence
on the subject which may be directed to us.

Hall

.

C

O

Readers in North London who are owners of
model boats may be interested to learn that it
is proposed
to form a model club for both motor
and sailing boats in the Bowes Park and Southgate
district.
Mr. Claude H. Gaggero,
57, Arcadian
Gardens, Bowes Park, is the moving spirit, and will
be pleased to have other names to add to those
he has already on his list of intending members.
It may be mentioned that while a very suitable
piece of water exists in this neighbourhood,
the
permission of the local authorities for its use for
model
yachting has not yet been obtained.
If
an active club membership can be got together,
however,
it is anticipated that this difﬁculty can
be overcome.

Answers

to Correspondents.

H. \N. N. (Lincoln).—Tha.nk

you for your letter
and suggestions.
W. ]. M. (Pengc).—Tha.nk you for your recent
letter. You will see from this issue that you
are not alone in your views.
S. H. S. (New \Nandsworth).—Yes,
the boiler is
suitable.
]. H. H. (B0lsover).——See our issue of December rst,
i902.
7

Notices.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall & Co.,
26-20, 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 thesecountriesshould be ad
.
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A Home-made
By
EING

C. \V.

H.

very interested in Professor Perry's
little book, " Spinning Tops," I was anxious
i
to repeat some of the interesting experiments
therein,
on gyroscopes
described
to
so I decided
make one, with the re
sult depicted in the pho
tograph.
The disc was turned
from a solid piece of gun
metal I had by me; it
is 2} ins. in diameter and
weighs 12 015. Although
it gives very satisfactory
would, of
results, it
course, have been better
if the same weight had
been concentrated, as far
as possible, in the rim of
a disc of larger diameter,
but as I had the piece of
gun-metal I was obliged
to make the best of it.
The inner gymbal ring
was turned from a brass
casting, the pattern for
which I turned from a
ring,
mahogany curtain
which I was lucky enough
to ﬁnd, of suitable dimen
sions.
The disc spindle,
which is of cast steel,
rotates upon steel centres
in the ring, as can be
clearly seen in the photo
AN EXPERIMENTAL
graph. \\"ith reference to
the spindle and disc, I
By C. \V. H.
might here mention that
was
driven
the disc
simply
on to the spindle whilst
hot, since I wished to
avoid using grubscrews or other fastening devices,
which would have thrown it slightly out of balance.

PUILISHI D
WIIKLY.

Gyroscope.
FOORD.

The outer half-ring, in which the inner ring is
pivoted. was made from sheet brass bent to shape.
This half-ring is secured by means of a small screw
to a revolving head in the upright. so as to be
capable of rotation about
a vertical axis;
the
revolving head can be
in
clamped
any position,
if desired. by means of
the clamping-screw shown
in the photograph.
The
upright is of brass, screwed
into the polished gun
metal base.
By means of the instru
ment shown in the photo
graph all the experiments
on balanced
gyroscopes,
described
in the book
mentioned,
can
previously
be
by
performed, and
throwing the inner ring out
of balance by means of
a small weight hung upon
one side (on the axis of
the
disc),
the
various

experiments described
with
unbalanced gyro
scopes can be performed.
who
have
Amateurs
become tired of the ordi~
nary run of model making
will ﬁnd a gyroscope
a
pretty and most instruc
GYROSCOPE.
the
tive instrument,
making of which is quite
FOORD.
but if
straightforward;
the
subsequent experi
ments are to be a per
fect success the work must
be accurate, and great care must be taken to ensure
perfect balance and freedom of movement.
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is a coil or bobbin of insulated
wound so that it has a hollow core (see
Fig. 35). The coils of the wire may be wound
the pro
in any convenient number of layers,
portions of length to depth may be varied
suit
for which the solen01d
the particular purpose
The wire
wound so that an electric
to be used.
current ﬂowing through the coils would be in the
wire

-
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IV.—Souznorns.
SOLENOID

is

lVlARSHALL, M I.Mech.E., A.M.I.E.E.
(Continued [mm page 32.)

By ALFRED W.

is

end, as in Fig. 35,
will be drawn into the core
of the solenoid, the range of pull depending
upon
the shape and dimensions of the iron rod.
The
power with which the pull
exerted depends upon
the ampere-turns of the solenoid and proportions
and
position of the iron rod. If the iron rod be suitably
shaped, various ranges of pull can be eﬂected.
Solenoids are much used for electro-magnetic
mechanism,
such as the regulating devices of arc
It
lamps.
convenient to call the respective parts
the coil and plunger.
A solenoid has the advantage
that the plunger may be rough and ﬁt in a loose
manner within the coil without any appreciable
sacriﬁce of efﬁciency.
The solenoid may be wound
with differential coils
desired—that is, two dis
tinct windings may be used, coiled so that they act
in opposition to each other, one
winding tending
to pull the plunger into the solenoid, and the other
weakening or strengthening this effect according
to the amount of current ﬂowing in its coils. For
instance,
coil No.
(Fig. 37) were supplied with
current,
would pull the plunger into the core
against the pull of the spring; if, now, a current
be allowed to ﬂow in coil No. 2. its
turns. being in

it

.

if

Magnets and Magnetism
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is

same direction in each turn throughout the winding.
When such a current
ﬂowing through the Gods
the solenoid acts as an electro-magnet, north and
south poles being produced respectively
the
ends (Fig. 36).
If an iron core be inserted in the

FIG. 37.

is

is

is

is

_

is

it willf become magnetised
centre of the solenoid,
when current
flowing through the coils, the poles
having the same polarity as those of the solenord;
in fact, the combination of coil and core is an
electro<
magnet. For a given strength of
current ﬂowing
through the solenoid, its magnetic power is increased
by the addition of the iron core.
_ _
The peculiar property of a.
is its power
solenmd
of sucking magnetisable
material,
such. as iron
and steel, into its core when a current is ﬂowmg
through the coils.
If an iron rod be placed at one

is

FIG. 36.

a

it

+

is

is
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effect of coil No.
and the plunger will be partly
withdrawn by the pull of the spring. It
thus pos
sible to regulate the position of the
plunger according
to the amount of current ﬂowing in
the respective
coils.
Solenoids follow the same rule as permanent
steel magnets
as regards attraction and
repulsion
by the poles produced at the ends.
When current
switched on to the coil, lines of
magnetic force ﬂow through its centre
and return
outside in the manner suggested by
Fig. 21. If
a piece of iron rod be brought
within reach oi these
lines, as indicated by Fig. 37,
they endeavour to
pass into it, because
a much better conductor
of magnetism than
As already explained.
air.
with reference to the action of an
electro~magnet.
the lines, in doing this, are also
trying to shorten
their path, and therefore exert a pull
upon the iron
\\"hilst some lines remain which have not
passed
into the iron, a pull will be exerted
by them 35
they succeed in teaching it, and thus the
attractive ‘
force will continue until the whole
of the lines prOduced by the coil are passing
through the iron from
end to end.
This eﬂect
sucking action, by
which the plunger
drawn into the coil. The pull
in pounds which will be produced
upon a given
plunger
calculated by the methods used for design
ing electro-magnets. It depends
upon the number
of magnetic lines of force per unit of
area sent by
the coil into the iron, which
really, in this senSe.
an armature, being attracted
by an electro-magnet

july
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The size and power of the coil
the number of lines of force
upon
depend
required to give the pull and the resistance of the
air and iron circuit through which they must pass.
A large number of ampere-turns will be required
a
produce
compared with an electro-magnet_to
given pull, as the path through which the lines of
whose core is air.

will

force have to pass is so largely composed of air,
offering therefore a high resistance to their passage.
Usually, however, the coil is not required to attract
the plunger from a distance ; the end of the plunger
is generally placed some way into the coil, as Fig. 35.
\Vhen a. solenoid is to be constructed to give a
deﬁnite pull over a certain range, some experi
The matter
menting will probably be necessary.
is complicated also by the action of the plunger,
which causes the coil to produce more magnetism
as it passes in. It is difﬁcult to predetermine the
exact size and winding. From researches which
have been made, the behaviour of a solenoid in
regard to the character of pull which it will exert
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pull will be exerted upon the plunger. But this
will only occur when the core is at one certain posi
tion in the coil ; at other positions the pull will not
be in this proportion—in fact, at one position, no
increase of pull or any pull at all is obtained.
The
proportion which the length of the plunger bears
to the length of the coil will very much inﬂuence
the character of the pull. It the length of the plunger
is much greater, say twice or three times that of
the coil, the pull will commence as the end is brought
near to the mouth of the coil. It will gradually
become stronger as the plunger passes into the
coil, and attain a maximum as the end is just
through. The pull will then begin to drop, and
vanish entirely when the plunger is protruding
equally at each end of the coil. Any alteration of
the ﬂow of current at this stage will have no eﬂect,
If the plunger be made of an
as the pull is zero.
equal length to that of the coil, the pull commences
as before—very slight at ﬁrst, as the plunger is
at the mouth of the solenoid, then increasing until
the end is about midway in; for a short distance
the pull remains fairly even, and then gradually
diminishes, reaching zero when the plunger is en
If the plunger be made with a length
tirely in.

“mm,”

than that of the coil, the range of pull
will be diminished.
As you shorten the plunger,
so you will cause the range of pull to become
will
less.
The
commence
always
very
pull
small,
rise gradually to a maximum, and then
The maximum pull will also
gradually fall to zero.
occur nearer to the mouth of the solenoid as you
shorten
the plunger.
Finally, if you make the
plunger very short, say with a length equal to its
diameter, there will be no pull anywhere except
in the immediate region of the mouth of the solenoid.
The range has then become exceedingly short,
and is practically conﬁned to one place of maximum
pull. If you require an extended range of pull,
you must therefore use along plunger. If you have
a very short plunger,
and think the solenoid will
suck it right into the centre or to the extreme end,
you will ﬁnd it does not do this, but ceases to pull
when the plunger has entered the mouth.
The action may be explained thus. The lines
of magnetic force produced by the coils of wire are
of nearly uniform density along the greater part
of the interior of the solenoid. Near the end they
spread out in the air, so that the density is less.
When the plunger is inserted the lines of magnetism
crowd into it and endeavour to pull it into such a.
position that they can all pass through its entire
length. As soon as it reaches a position at which
this is accomplished, their eﬂort to pull ceases.
less

upon cores of certain proportions is known. Pro
vided that the magnetism which is passed into the
plunger does not reach such a density per unit of
area that the iron is saturated, the pull which the
coil will exert will be proportional to the square of
the ampere-turns. That is, if the current be doubled
in strength, or the number of turns of wire be doubled,
the current remaining the same, four times the
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The gradual character of the effect is due to leakage.
Though the lines may nearly all crowd into the
end of the plunger before it has reached the middle
of the solenoid, they will leak out of the sides of
a long plunger to a considerable extent in their
endeavour to reduce their path, but will be more
conﬁned to the plunger as it approaches the exit
A long core will therefore have a consider
end.
siderable range of movement before the lines can
thread themselves entirely through its length, but
in the
a very short core will be entirely immersed
magnetism when it has passed into the mouth of
the solenoid to the extent of its own length or a

Fl'q
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little more; the lines will pass entirely through
it, and the pull will cease.
by the multiplying
The pull is also inﬂuenced
eﬂect of the plunger upon the quantity of magnetism
As the plunger passes into
produced by the coil.
the coil, it is replacing the air of the interior by
through which
iron. This reduces the resistance
the coil is sending its‘magnetism, and enables it
to produce more, provided the iron is ,not already
saturated. 1f the plunger has been designed with
sufﬁcient area so that it can receive as many lines
of force as the coil can produce, the effect is an
increase of pull due to the accession of magnetism
as successive turns of the coil become directly over
Eventually, this multiplying effect
the plunger.
If the plunger is of much
reaches a maximum.
greater length than the coil. the maximum pull will
be when the interior is ﬁlled with iron—in fact, just
to emerge from the ex
as the plunger commences
But if the plunger is of equal length
trerne end.
or shorter than the coil, the maximum will occur

é
Fig.42.

earlier, according to the diﬂerence in the respective
lengths. The magnetising effect of the coils begins
to decreasc as soon as the plunger is so far in that
it has absorbed nearly all the lines of force which
the current can produce under the particular cir
A very short plunger, for example,
cumstances.
can only come directly under a few turns of the whole
coil. When it is placed in the mouth of the solenmd,
the pull reaches a maximum almost at once, as
its entire length is soon surrounded by turns of
the coil. No more magnetism will be sent into it
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and as the density of magnetism is almost uniform
in the interior of the solenoid, the pull falls to zero
when the plunger has passed its length entirely
mto the coil.
_The action may be explained also by the prin
ciple of magnetic poles.
As mentioned with
to Fig. 36, a solenoid, when excited, has
reference
a polarity similar to that of an electro-magnet.
The plunger will become magnetised
and have
Therefore, as it is sucked
corresponding poles.
in, the pole at its end which is outside will be
repelled by the pole of the mouth of the solenoid.
If the plunger is of considerable length, this repul
will be slight at ﬁrst, and not be of much account
Sion
until the plunger has passed its forward end through
the cod.
As soon as this part of its travel is reached,
the forward end is repelled by the pole at that part
of
solenoid.
The two repulsion efforts being
the
thus in opposition, will cause the pull to diminish
until a state of balance is reached, when the plunger
protrudes equally at each end of the coil. The pull
Will then be at zero.
The falling off in pull which
occurs when the plunger is equal to or shorter than
the solenoid
may be counteracted by inserting an
iron core or stop at the farther end of the coil

F7943.
and ﬁxing it there (Fig 38).
This device is called
a stopped solenoid.
The plug may be ﬂush with
the end of the coil or project as shown, or may be
merely a plate of iron placed at the end of the
bore.
Its effect is to cause the pull to be maintained
as
the end of the plunger approaches the stop and
to rise considerably as the ends come near together.
Fig. 39 shows a double stopped solenoid. This
may be considered as an electro-magnet which has
been arranged so that the air-gap between
the
poles and armature is brought inside the exciting
Its
action
is
similar
to
that
of
a
single stopped
coils.
cml, as Fig. 38 ; the range of pull is much greater
that
of
an
ordinary
electro-magnet
having its
than
air-gap outside the coils.
Another arrangement is shown by Fig. 40;
it is called an ironclad solenoid. because the coil
is surrounded by a tube of iron and iron plates
at the ends.
It may be ﬁtted with a stop and has
the characteristic pull of an ordinary solenoid,
but owing to the excellent magnetic circuit provided _
by the iron, the coil is able to exert a greater at
tractive power.
Such a design enables you, there
fore, to obtain a required pull with a smaller coil
and expenditure of electrical energy.
In all these forms the pull is of a rising and falling
character. By selecting the middle part of the
travel a fairly even pull can be given to the plunger.
But this range will be comparatively short;
an
even
pull over a considerable distance can be
obtained by using a tapered instead of a parallel
plunger, but the shape must be determined by
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experiment.

Figs.

41

and

42

show

the

idea;

Fig. 43 is a form of ironclad solenoid which gives
an even pull upon a parallel plunger. Experiments
show that if you require a large pull you must

have a magnetic circuit which is iron as much as
possible, for the lines of force to pass through, other
wise the coil and consumption of electrical energy
will be comparatively large. If you require the
pull to take place over a long range, the length of
If
the plunger must be comparatively
great.
you require an even pull over a long range, you
must arrange the shape of the plunger or solenoid
so that the magnetism
is sent into the plunger
at an even rate.
Solenoids for use with alternating current must
have split bobbins (see Fig. 31), if of metal, and
laminated
plungers. The self-induction will in
crease as the plunger is drawn into the coil, and
therefore the pull increase less rapidly than with
continuous current exciting the coil, as referred
to in last article.
(To be continued.)

My Experimental Work in Con
nection with Model Flyl
Machines.

By E. W. Twmmc.
(Continued from page 53.)
N addition to the gliders already described,
I made several others, two of which may
be worthy of
mention;
one
was
a small
copy of the old glider of 1890. This I found did
very well, and behaved in much the same way as

lOl

did the larger one of years ago, but although the
centre of gravity was very much below the point
of suspension,
it was not so stable, either longi
tudinally or laterally, as the gliders with wide,
A photograph may, however,
spreading planes.
be of interest to readers. and this is given in Fig. 15,
and a sketch in Fig. 16.
The other one I think worth describing was very
small indeed, and a very excellent one it was, too,
for although its length, as will be seen from sketch
(Fig. 17), is only a few inches. I have obtained
glides. either with this one or others exactly like
it, over distances as great as with the best of the
As will be seen. it is a monoplane.
large ones.
with small elevator plane in front.

The principle

was copied from Mr. T. W. K. Clarke’s well-known
ﬁyers. which are, so far as I know, the only mono
planes, either model or full size, which ﬂy with the

small plane leading. I found that this little glider—
which, by the way, may be seen on the leftehand
side of the group (Fig. 6)—-required
a very accurate
adjustment of curvature and angle of the planes
on each side;
any difference in this respect ren
dered glides an impossibility, owing to the two
sides being out of balance.
Fig. 18 shows the path taken by this glider
when held vertically and dropped. If it be sus
pended about 7 or 8 ft. from the ground, when
released it dives and curves forward, and skimming
along about 3 ft. from the ground, rises again to about
4 ft.. then commences to drop again, the curves gradu
ally damping out; about 20 to 30 ft. is covered in
this way. When projected forward from the same
height, instead of being dropped, a much greater
distance
is travelled, the path being, as before,
an undulating one.
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.I should like to mention that the ﬁrst of these
gliders was made by my boy, 9 years of age. He
copied from Clarke's ﬂyers, of which I had several,
making perhaps a dozen at a time of various sizes,
but chieﬂy small—all with paper planes. They
ﬂew beautifully, and the phugoids on ﬂight curve
could be well studied
I strongly
from them.
advise readers who are
studying the subject
to make a few of these
gliders~they are very
useful and instructive.

in the gliders.
The front plane was ﬁtted with a
narrow upper plane, which, for strength, was made
in the form of a bow, arching over from one side
to the other. Secured between this upper plane
and the lower one was a vertical wooden vane
extending above and behind the planes intended
Fo—-—
l
l
l

Il'iI

glider,

Another
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“x

ii orl2 {’ch

---l--->-;
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which went well. made
I,
Ir
'
~
by my boy, is shown
.
,A"-‘;“‘~—--'
in the centre, in the
.3
|
front
of
the
group
l
Ground llel.
1'—
'
I
7'
(Fig. 6).
I now come to my
on FLIGHT CuRvn, or SMALL GLIDER.
FIG. 18.—-P1-iucom,
ﬁrst ﬂying aeroplane
ﬁtted with a propeller
I had by this time decided
driven by rubber.
to keep the machine
in a straight course.
The
to abandon the large model I had been build
angles where the upper and lower planes joined at
each end were bradded through and bound with
ing and adhere to the principle which I now
believe to be the most correct, whether applied
The main planes at the rear
tape soaked in glue.
to monoplanes, biplanes, or triplanes.
This ﬁrst
were of box pattern, the upper horizontal plane

-r 1"

’,//

f

,/.,

/
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and
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the

bass,

.
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Gunnn or

ﬂyer differed from the gliders of cellular form in
having more wood used in its construction;
this
was in order to make the machine strong enough
to withstand rough usage, shocks when coming
to earth, and collisions with ﬁxed objects. The
lower main plane was of'wood, as were also the
front planes.
These were glued and nailed to a
strut or backbone of square crosseection;
over
the main lower plane paper cells were formed, as
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1890.

once

when

the

winding up
reaching the full number of turns.
adopted rubber of 1-i6th in square in cross-section
—eight or ten strands of it, according to the weight
of the model.
The design of propeller shown deserves men—
tion.
have already said that
was of the opinion
that with ordinary straight-bladed screws, much
power and screwing effect was lost owing to centri
to say, that air was thrown
fugal action—that
is

or

than that
is better.

using. of course. a
greater number of
strands.
found
that large size rub
ber
liable to snap
oﬂ all strands at

I

16.—~COPY

size

I

.

Fic.

for driving, a rub
ber cord of smaller

shown

I
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good

however,
that I
found,
have
since

7”"

is

v

of

quality, straight in
the grain.
As most of the
other details may
be gathered
from
the
accompanying
drawings (Fig. 19)
and photograph
(Fig. 20), there is
no need to give any
further description.
I should remark.

- -

E»:

vertical

divisions being of
stout cartridge
drawing paper. All
woodwork in this
model, with the ex
ception of the main
strut. was of Ameri
can whitewood or
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The point
wish to call attention to, regarding
the screw shown in the drawing,
the curved or
scoop form given to the blades.
It was intended
that any centrifugal pressure
should be taken
up at the ends of the blades, the air driven oﬁ
being caught by these curved ends and deﬂected
backwards. However,
have
since
discovered
by experiment that the whole idea was a fallacy,
and therefore,
although
show the screw as
was ﬁtted to this machine,
would not advise
anyone else to make such an aerial propeller.
Whether centrifugal action takes place with marine
screws or not
do not know, but
do know that
no centrifugal action takes place with any aerial screw
of reasonable design
only when the length of pitch
greater
than the circumference of the screw,
any such action noticeable, and no one.
should
think, would adopt such a pitch length.
is

I

is is

;

I

I

I

I

it

I

off radially at the ends of the blades instead of being
driven backwards, as it should be, in a direction
parallel with the axial line of the screw.
This

and
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(To be continued.)

Workshop Notes and Notions.
OF 1890.

The Slide-rest as

a

Planing Machine.

By Fun. WiLsoN.
Many readers have, no doubt, used a slide~rest
to cut small key-ways. and to do various other
jobs which have been met with, but
wonder
anyone has utilised
as a means to face up port

I

opinion, which I had held for a great many years,
received a quietus when I made a certain experi

if

Fic. i5.—C0PY 0F GLIDER
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FIG. 17.~A SMALL GLIDER
wmcn \VILI. FLY WELL.

full

at;

I

bars.
The accompanying illustrations will give
an idea how this was accomplished, and
might
state here that the idea originated through reading
of various ways in which the slide-rest has been
used by readers of THE MODEL ENGINEER.
On a pair of horizontal cylinders (with steam

I

ment which
shall describe
treating of screw propellers.

later on when

I

chest on top) the port bars
were woni badly.
It was
impossible to get the cylin
ders to a planing machine;
to chip and ﬁle them up was
a huge
task to meet, as
anyone who has undertaken
am

anything similar will know
from experience.
A mild
steel plate i~in. thick was

July
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levelled nicely. and drilled, as shown (illustration
afterwards bolted to steam chest (see
Fig. 4);
Fig. i). The slide-rest (an ordinary 5-in. one) was
bolted to this plate; a rod (see D, Fig. 1) screwed
about 5 ins. down it, and a nut acted as a support,
this preventing the plate from canting when a. cut
was being taken.
The toolholder and bar, A, Fig. l, was the next
difficulty, and a large amount of care was taken
with this, a good job being made of it, and the
An enlarged
afterwards.
trouble amply repaid
view of this is given (illustration, Fig. 2). It was
made from cast steel, 1} ins. square, drawn ﬂat, with
the exception of 7 his, to about 2) ins. wide by
l in. thick.
A shoulder, L, was made to ﬁt nice
and square up against the slide-rest. The extreme

0
F193
O

I.

F194

0
O

Q

O

end H (Fig. 2) was made to the shape denoted
by the dotted lines..being made so to suit the tool
This toolholder swings loosely upon the
holder B.
pin K, which is 2 in. diameter. A ﬂat spring, F,
fastened with two i-in. set screws, holds it steady,
and prevents it from swinging about indis
criminately.
Fig. 3 gives different views of the
Illustration
toolholder.- The tools were made from i-in. round
steel. 3. ﬂat being made upon the front side to meet
the setscrew.
The handle 0 (Fig. i) was marked every 1» in.
around it, to ensure the tool being moved along the
same distance after every cut.
The handle E (Fig. i). it will be noticed, is a
little longer than the ordinary length usually
attached to slide-rests. It compressed air is avail
able, a reversible drilling machine may be attached
this, on account of its speed,
instead of handle E;
being of great assistance.
On a smaller scale, and, of course, with any
modiﬁcations found necessary,
any planing may
be done to small model work, in the absence of a
planing machine, by anyone who has a lathe with
compound slide-rest. On larger lathes, in the event
of feedscrews passing through the rest, if the rest
be a swivelling one, holes may be drilled in the plate
to suit the slots therein ; but, given the main idea,
as contained in the accompanying illustrations,
anyone may adopt the conditions required to meet
the case in hand.
The tools were ground to a diamond point, and
when the Job was 'completed a smooth block ﬁle
was used to take away the roughness.

Hand-rest for Drummond Lathe.
By C. L. CLAYTON.

This hand-rest, which I made foria g5 Drummond
lathe, I have found very useful, and hope it will be
of use to the readers of this magazine who possess
one.
It is made of i-in. by i-in. hoop iron. The
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sketch is drawn to scale, so that measurements may
be taken from it.
At the centre of the cross rest a
(Fig. 1), at b, I heated it and hollowed it out as

"\
c

vF19]

(-qu

shown by the dots.
I then took the piece 0 and
ﬂattened it out into the same shape and welded them
together,
ﬁxing the piece a (Fig. 2) at
the
shown.
Then I in. down
angle
I bent it at right angles at d (Fig. 2),
and welded on a crosspiece a (Fig. 1).
through which I drilled two }-in. bolt
holes.
The bolt heads I turned down
to slide easily in the slots on the cross
slide.
The whole was then enamellcd
to suit the lathe, and is really very useful
for wood turning.

0

A Useful Terminal.

By G. R. ATKINS.
Take a piece of g-in. brass rod 2 ins. long and cut
a slot with a ﬁne hacksaw down to about i» in. from
the end.
Next take a piece of sheet brass 5-16ths in.
by i in., the necessary thickness, and solder it into
end of rod, as in sketch.
Now temporarily ﬁll in
the remainder of slot with sheet brass and turn to
Cut a {-in. thread full length of slot, and
shape.
drill and tap terminal head for a binding screw.
Next turn and knurl a binding nut B. and turn a
small washer C to slip over threads.
This washer

has a groove ﬁled acr0ss it, and parallel to the groove
is drilled a small hole to take a pin which passes
easily through slot in brass rod.
The temporary piece of brass is now removed,
the washer slipped on, and a pin driven through it
and the slot; the nut is then screwed on, and a
binding screw D ﬁtted, and the terminal is complete.
Its use is most obvious when several branch wires
have to be connected to one main wire.
The latter
is fastened
in the terminal head, and the former
are slipped into slot and then clamped together
by knurled nut. By this means any individual,
wire may be removed or added without disturbing
the remainder by merely slacking the binding nut.

Magnetic Rule for Use with Calipers.
To those readers who have a considerable amount

of turning, etc., and whose stock of templates is
limited, the following hint may be of much assist
ance.
After heavy turning, the hands become
somewhat unsteady, and time is wasted by trying
the calipers to the rule.
By making the rule
magnetic the attraction of the caliper leg to the
rule saves a good deal of time and annoyance.
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A 2-in.

Scale Model Express
Passenger Locomotive.

‘

By Joan H. CLARKE.

(Continued from page 64.)
Smokebux.—I should have mentioned that before
riveting the smokebox tubeplate on to the boiler,
I had ﬁtted a small angle-bar g»in. by i~ in. round
the opposite side of the tubeplate to take the smoke
The smokebox was of the overhung
box casing.
type and made 8; ins. long. one of the chief reasons
being that it gave me more space inside to work
and a better opportunity to put a good expansion
bend on the copper steam pipes to the cylinders.
The smokebox plates at the bottom were the exact
the
width inside
frames
and attached thereto
with i-in. by §~-in. angle-bars and 3-ioths-in. nuts
and bolts.
The smokebox door was domed by
means of a. concave
and convex cast-iron mould,
the smokebox door itself being 3-16ths in. thick,
and being heated red hot in a smith’s ﬁre and pressed
between the two cast-iron moulds and put under
a steam
hammer.
The shutting edge was then
turned true in the lathe and the hinges ﬁtted.
The method of drawing up the door tight was by
means of an angle-bar across the opening in the
smokebox front, with a slot in the middle and a
hook passing through this and being locked by
means of a handle on the outside, and the drawing
up was done by means of a second handle working
on a j-in. screw cut on the hook which passed through
the smokebox door.
The front plate of the ~smoke
box having been ﬁtted in position. and the smoke
box tubeplate being held secure when the boiler
was put into place, the casing~plate.
which was
1-ioth in. thick, was b<-nt and ﬁtted round. and
all holes marked oti from the inside through the
angle-bars attached to the plates. but before ﬁnally
riveting this on, the copper steam pipes were very
carefully ﬁtted from the ﬂanges on the Y-piece to
the valve chests.
In all the joints I used material
“
Klingerit," of about 1-32nd in. thickness,
called
and which was something like Very tough card
board. with almost a polished surface on either side.
This, with a little red lead paint, made most efﬁ
cient joints. The exhaust pipe was made of §~in.
copper tube about i-iOth in. thick, whereas the
steam pipes were l in. internal diameter and rather.
over 3-32nds in. in thickness. The bottom plates
of the smokebox had then to be ﬁtted and were
made
in two halves
overlapping one another,
the division line being through the centre of the
steam and exhaust pipes.
It was diflicult enough to hold up for riveting
all round the smokebox casing. but it was absolutely
impossible to do so in the case of the bottom plates
just mentioned, and these I held together with
ﬁ-in. nuts and bolts passing through angle-bars
which had previously been ﬁtted on the bottoms'
of the two end plates of the smokebox, and the joints
were, furthermore, made as air-tight as possible
with asbestos sheet. while asbestos cord steeped
in boiled oil and graphite was wound round the
steam and exhaust pipes where they passed through
the bottom plates, so as to prevent, as far as possible,
leakage of air where the plates joined.
The funnel
was of cast iron, in one piece, and riveted to the
smokebox casing.
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Boiler Mounlings.—-The nature and position of these
will be seen from the illustration on p. 35, July 8th
issue. The steam blowpipe was carried from the cab
along the inside of the engine frame and into the
smokebox, and attached to the top of the exhaust.
and I found when steaming the locomotive that the
draught was considerably helped by the use of this.
Two screw-down valves were ﬁtted—one for the in
jector on the right-hand side. whilst the other was in
tended either for a second injector or a steam brake ;
but at the present moment the valve is not in use.
The whistles, steam gauge. water gauges, screw~
dovm valves. and injector valves were all supplied
R: Co., of Northampton.
by Messrs. Bassett—Lowke
as well as one of their injectors, and the remaining
ﬁttings I made myself.
The regulator spindle was prevented from drawing
forward. as the quadrant on which the regulator
worked served also as a stufﬁng-box. the bottom
of which worked against a shoulder on the regulator

INTERIOR View or TENDER.
spindle and prevented it drawing inwards to the
The cab was made of l-loth-in. steel plate_
cab.
the front plate being ﬁtted exactly over the front
of the boiler, and the side plates, which were in
two pieces, being ﬁtted with a butt strap inside
Convex moulding, 1}in. by Q in.,
the top of the cab.
which I had obtained from Germany, was riveted
all round the edge of the cab, and 5-16ths-in. by
angle‘bar was used for securing the
5-16ths-in.
various parts of the cab together, as well as riveting
this to the footplate. However, before putting
I cut out the windows and ﬁtted
this together,
brass plates on both sides, between which the glass.
bedded
in with putty, was ﬁtted, the two brass
plates being held together by small nuts and bolts.
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Before leaving the description of the boiler, I
steam, angle brackets were ﬁtted on the engine
should mention that I covered the whole of it with
frame at the cab end. on which rested heavy angle
bars riveted to the side of the ﬁrebox. and so ar
§-in. asbestos mats, which were made in some six
or seven sections,
and were kept in place by
ranged that the boiler was held securely in position,
Before ﬁtting this
the Weight being taken on the angle-bars,
being wound round with wire.
but at
1 had arranged a i-in. by il-in. angle>bar to run
the same time the boiler was able to ﬁnd room
along the top of the boiler from the smokebox to
for expansion fore and aft, if required. Details
of this appear on the boiler drawing.
dome. and from dome to safety valve. and from this,
similar angle-bar in two
and attached thereto,
TFHdt‘L—T he greater
part of the locomotive
itself was now completed, and I turned my atten
pieces. and bent the exact radius of the outside
of the asbestos mats passed round the barrel of
tion to the making of the tender. of which the frames
the boiler, and were bolted
tOgether underneath.
were only in the rough. although the wheels were
Angle-bars were also ﬁtted down the sides of the
turned and bored,
The tender frames had already
ﬁrebox, the positions of these being at such centres
been ﬂattened
and levelled in the same way as
as l intended to place my small pillars for holding
the frames of the engine, but all outside and inside
the rails running along outside the boiler cleading.
edges had to be trued up with a ﬁle.
The hornblocks
My steel cleading was ﬁtted in sections, the edge
and
the gun-metal bearings
i
were
ﬁtted in the
of each section butting along the top of the middle
manner already described for the locomotive, but
of the boiler and the sides
meeting down the bent angle
bar framework. Countersunk
screws held the boiler clcad
ing along the top, and the
were
seams
circumferential
with bands drawn
covered
together with two angle-lugs
and a long {-in. nut and bolt.
thereby keeping everything
tight on the angle-bar frame
work. The small steel pillars
holding the hand-rail along
the boiler side helped to keep
the covering bands in posi
tion, the pillars being screwed
into the angle-bar frames.
This work took a considerable
amount of time and care, and
it was very necessary to be
careful that all the framework
should be in alignment. so
that the cleading, when it
was put on. presented a neat
The cleading
appearance.
was of planished steel about
1-32nd in. thick, the covering
bands being of the same
The ﬁredoor con
material.
sisted of an oval plate hinge
ing outwards on to the foot—
plate, inside which was a
smaller square ﬁredoor hinge—
SIDE Vii-1w imp l‘xm-zizxaArH OF TENDER.
ing inwards to the boiler,
held up in various positions
The whole of
the hearings
were of a somewhat diﬂ‘erent
by an iron quadrant with notches.
type.
as they were fitted outside
this was hinged on a frame with two side pieces.
the frames. and were
on the top of which was a small shelf. upon which I
provided with a gun-metal cap on the outside, cast
hollow to contain solidiﬁed oil. Angle-bars were
believe it is usual for engine-drivers to keep their small
riveted round the top edge of the frames to take
tools and oilcans. A brick bridge had been provided
for inside the ﬁrebox, resting on two angle-bars at
the bottom of the tender tank, which extended to
the sides, the bridge being in one piece and made of
the outside edge in one piece. forming also the side
ﬁrebrick to a pattern. The grate bars were cast in
platform. The buffer beams were held by i-in. by i~in.
one piece and attached to the foundation-ring by
A g-in. by 3-1". angle-bar
angle-bars to the frames.
was riveted to the tank bottom plate before it was
nuts and studs working in slotted holes. and attachéd
to the side of this ﬁrebar frame by means of small
riveted to the tender frame, but this angle-bar had
to be punched on both ﬂanges before being riveted
setscrews
was an ashpan with damper doors at
either end, worked by means of rods and levers
into place.
The tender sides were then cut out
The whole weight of the boiler on
from the cab.
and ﬁtted in position. and the holes marked off
from the angle-bar. In marking of! the holes in
to the frame was taken at the smokebe
end by
the heavy angle-bars attached to the smokebox
connection with the side platforms, footplate.
casing work. etc., in connection with engine and
tubeplate, and bolted securely to the engine-frame;
tender,
I adopted the method employed in ship
but in order to allow for expansion when under
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on each wheel and being controlled by
a screw gear on the left-hand side at the end next
to the cab.
My intention was to make this so
that each brake lock could be adjusted separately
to the rest, and for this purpose
ﬁtted each of the
long rods with a right- and left-hand thread, on which
was screwed
hollow sleeve, screwed to suit the
right- and left»hand screw, and here a good deal
of time was taken up by the making of left~hand
made myself in my screw
taps and dies. which
set of
cutting lathe, ﬁtting the left-hand die to
Messrs. Card’s stocks and dies, which
had found
invaluable in connection with the small nuts and
bolts which
“'hen the brake
had often to use.
gear was ﬁnished,
ﬁtted two g-in. cocks on the
under side of the tender tank, controlled by rods
and levers working in quadrant brackets attached
to the front end plate of the tender, and
ran copper
pipes from these two cocks underneath to the front
These pipes were con
buffer-plate of the tender.
nected to similar suction pipes from the injector
and the hand-pump on the engine by means of thick
red rubber tube.
coated the inside of the tender
with a mixture of pitch and tar, but before so doing
placed red-hot irons inside the tender to make
the plates thoroughly hot. so that, when applying
this mixture, which had to be heated to make it
was able to spread
and get a good surface
liquid,
on before
cooled.
The ﬁtting of the buffers and
hooks on the engine and tender, as well as between
the engine and tender itself, call for no remarks
that the couplings attached to the two
beyond
hooks were made in the usual style, the two links
being connected with a right- and left-hand thread
screw worked. by
The pillars for the
crossbar.
hand-rails round the boiler, and at either side of
the cab, were turned in my lathe out of a"TL-in.
steel
bar, and this required careful work, as each had to
be of exactly the same length, and the drilling of
the hole through the ball to take the hand-rail
was a. difficult matter, as the drill had a tendency
to run out sideways.
Steaming—The time had arrived for putting the
engine under steam, and in spite of the consequences.
decided to light a. ﬁre and raise steam while still
in my workshop.
had bought a ton of rails of
small section specially rolled for models of about
scale,
this
and
intended to lay these down in my
garden as soon as
knew the engine would behave
but my track was not started, and my
herself.
steaming trial had to be made on the length of track
on which she had been built.
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For saving time,
ﬁlled the boiler through the
and put sufﬁcient water~
safety valve openings,
in the. tender to keep me going for a three-hour test.
The ﬁre was started with sticks and paper, but
was handicapped with soft North Country coal,
which was perhaps the most unsuitable could have
used for such a purpose, as
not only contained a
choked up the tubes
large percentage of ash, but
with soot and, with all the windows open, ﬁlled
the workshop from end to end with smoke.
It took about an hour to get 80 lbs. of pressure.
but again circumstances were against me, as there
was no draught to speak of in my workshop, and
with both ashpan dampers open, the ﬁre was sluggish
lbs.
and inclined to die down. As soon as
had
pressure on the gauge,
opened the steam blower
and considerably improved the conditions.
I
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yards, consisting of a small piece of wood the same
size as the holes to be marked off, dipped into thick
In my case, however,
I
whitening and water.
used white paint instead of whitening, being careful
that the piece of wood was flat at the end, so that
it left a small white disc on the plate to be marked
off.
The mark so left is inﬁnitely easier to see
than any mark produced by a scriber, and is usually
more correct, provided too much paint or whitening
is not used.
Most of the riveting in the tender,
except in connection with the side frames, were
in. diameter.
Having ﬁtted the side and end
plates of the tender in position, and having bolted
these to keep them so.
made the vertical corner
plates for each, joggling these over the foundation
angle>bar at the bottom and carrying them up about
or
ins. higher than the tank side plates, which,
as will be seen, were continuous only for about
oi ins., the rounded-out portion at the top being
made of a separate
strip. \\'hen all angle-bars
and plates had been marked off, punched, and ﬁtted,
they were riveted together, leaving the sloping top
plate still remaining.
Careful measurements
had now to be taken, so
that, when bent,
would be the exact length between
the end plates.
The width kept as a straight line,
irrespective of whether
appeared to ﬁt to the sides
of the tender or not, intending to use this plate to
draw my tender sides in fair and ﬂat when riveted
into place.
An angle‘bar punched on both flanges
was riveted along the edge, this angle-bar again
being joggled to ﬁt round the corner vertical angle‘
bars. and had
not been that the material of all
have, no doubt.
angles was good steel,
should
had considerable
trouble in getting a satisfactory
result in juggling.
ﬁtted a large. screw manhole
about the middle of the top plate, sufficient
to
enable me to get my arm into every corner of the
tender when riveted together.
The curved strip
of plate along the top edge was rounded over a steel
bar and riveted to the sides of the tender, and the
corner anglevbars, which had been purposely left
long. were splaycd out to suit this curve, and packing
between the back of the angle-bar
pieces inserted
and the curved plates to make up for the thickness
of the tender side plates, which stopped
short at
this point.
Round the edge of the curved plates,
and carried down at the end of the tender next to
the engine cab was ﬁtted convex @411.bar. and this
had to have some rather peculiar twists and bends
in
to follow out the various curves of the tender.
The bar was made in two pieces, with a butt joint
in the middle, at the back of the tender.
Across
the top plate of the tender was a curved division
ins. from the middle
plate standing out about
to keep the coals away from the space behind,
which intended to devote to the ﬁlling arrangements
of the' tender tank with water.
The two sets of
rails running round the tender top were made of
Q-in. convex iron. held by brackets of similar section,
which were riveted inside the curved top plates of
These,
the tender.
again,
required considerable
care in lining off and fairing up before riveting, and
all brackets had to be carefully set and the holes
attaching them to the rails had to be lined OK when
in place, and the whole taken down and punched
in order to get a satisfactory result.
“'hen the
tender arrived at this stage, and not being more
than
cwt. in weight,
turned
upside doum
and started to make the brake gear, which consisted.
as will be seen from the illustrations, of brake blocks
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A Few Tuning-up

Hints.

Given that the bearings of the engine are in
good order throughout and new bushes nowhere
required, that the timing of engine and magneto
are correct, and the gears, etc., in good order,
and that all that is needed is to restore the power
and speed of the engine, attention may ﬁrst be paid
to the compression.
The piston rings must be
tested for ﬁt.
They must show a clean, smooth
surface all round, free from discolourations, which
latter indicate that the gas is leaking past them.
They must move easily in their grooves, without,
however, being slack vertically.
Any burnt matter
clinging to the inside of the rings or to the grooves
they ﬁt in Should
and if after this
be removed,
has been done, the rings show themselves too slack

The Carburettor

I

is is

and the Ignition.
The next point to be considered
the adjustment
of the carburettor.
Here there
no ﬁxed rule,
and the proper results can only he obtained by
carefully noting the behaviour of the particular
In a recent issue
went at
engine on the road.
some length into the matter of petrol level in car
burettors. and need not occupy space in going over
the same ground again on the present
occasion
essential
to get the best
Scrupulous cleanliness
results from a carburettor, and often much improved
secured by ﬁtting a piece of brass wire
running
This keeps out foreign
gauze to the ﬁxed air-intake.
matter, such as road dust, but
important that
the gauze itself should occasionally be cleaned with
petrol and a toothbrush to free the meshes of dust
accumulations.
If the machine
ﬁtted with magneto ignition,
attention should be paid to the condition of the
platinum points, which present smooth, clean sur
faces and must be free from any small cavities or
marks. The surfaces of the points may be gently
rubbed with ﬁne emery cloth or removed from
their places and lightly tapped with a small hammer
until ﬂat, smooth surfaces are obtained.
the points
are slow in separating or
they exceed the proper
gap when separated, a new ﬁbre ring may be neces
sary. The sparking plug or plugs should be cleaned.
If ac
and the electrodes set to give -4 mm. gap.
cumulator ignition, the accumulators should be
tested and cleaned
and the coil looked to.
In
any case, the wiring generally and the connections
must be gone over.
The cylinder and piston must

If

During my own novitiate I made it a rule to
fog out all the points connected with the construction
and working of my engine, and although I will
admit that on occasions I had to confess myself
wholly beaten, in time I began to obtain the mastery,
and now I think I can, with conﬁdence,
tackle
most failures, except, of course, serious breakdowns
where nothing short of a repair shop and new parts
can put matters right.

If the inlet and exhaust valves, being mechanically
do not open
operated,
approximately l-in. the
amountof clearance between the foot of the stem and
the tappet in each case should be examined, and
if found to be more than just sufﬁcient to release
a visiting card, with the engine cold, the stem must
be lengthened
by having a. piece brazed on to it.
Sometimes a new tappet will correct the wear in
this respect.
The springs of mechanically operated
valves play an all—important
part in the running
of the engine.
If by reason of fairly long service
and constant heating they have lost their temper
—they are not so prone to this as the owner him
self sometimes is when removing or replacing them—
they will not return the valves to their seats with
sufficient rapidity or thoroughness,
and new ones
then
become
The valves themselves
essential.
should be carefully examined. and if the faces are
pitted. especially the exhaust valve, they should
be carefully ground in on their seats with emery
or carborundum mixed with oil to form a paste,
until all the marks have disappeared and a smooth,
clean surface is presented.
If the inlet valves
are automatic. the condition of the springs,
cups,
and wedges should be carefully noted and new ones
ﬁtted where necessary.
The amount of opening
\Vorn wedges
should not exceed
in. or 3-16ths in.
increase this, but they are easily and cheaply re
placed. as are also the cups and springs.

is

ties.

ﬁtted.

it

Among the letters which have reached me during
the last week or so, are several containing queries
"
bearing upon the important subject of
tuning
up" motor cycle engines. The question is asked
directly by some and indirectly by others. but
it resolves itself in every case into a request for
advice as to how to improve the power and speed
of the engine when the sune have fallen off as the
result of ordinary wear and tear.
A typical letter
is that received from a Kettering correspondent,
who writes as follows :—“ l have heard and read at
‘
various times a great deal about tuning up’ motor
cycle engines, and although I have a fair general
notion of what this means, I am not so sure that I
am competent to undertake the task myself.
Given
that the carburetter is either not supplying suffi
cient or too much petrol, that the valves have not
enough lift, and that the ignition arrangements are
not quite as they should be, is it possible for an
amateur without any but the ordinary kit of tools to
successfully carry out the necessary adjustments
"
and renewals, should the latter be necessary ?
My reply to this and other correspondents who
have written in the same strain is that patience,
an average degree of common-sense,
and a liking
for mechanics combined will go far towards making
the work of tuning up a motor cycle engine a com
paratively easy matter, Experience is, of course,
of the greatest assistance. and this is best obtained
ﬁrst hand as the result of personal contact with the
problems which Qj‘lﬁi' out of driving and controlling
Most riders get a fair amount of
petrol engines.
driving experience before ever it becomes necessary
to seriously tackle the question of generally tuning
up, the ordinary casual adjustments met with as
time goes on tending in the aggregate to provide
that experience which alone can make the amateur
almost independent of the repairer and his subtle
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Tuning

a ﬁt, they may safely be replaced
It
by others.
is, however,
usual to regard rings which are alto
gether free from discolourations as being suitable
for continued service, although in one engine I
fell off with rings ap
possessed, the compression
parently as good as could be in this respect, and
it immediately returned when new ones had been
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be cleared of all carbon deposits.
The engine may
be ﬂushed
with paraﬁin, and afterwards two or
three
oil given.
Properly
pumpfuls of engine
carried out, these various attentions will result
in giving new life and power to the engine.

Sooted Sparking Plugs.
Those motor cyclists who suﬂer from sooted
sparking plugs may be interested to hear of a
simple little ﬁtment which I have lately been trying
in the front cylinder of a twin-engine which in the
past has given me a good deal of trouble, owing to
oil. etc., getting on to the plug points.
This consists of a small shank or distance-piece
threaded at one end externally to screw into the
cylinder and internally at the other end to take
the sparking plug.
The object is. of course. to
keep the sparking plug points further away from

1
I

i

J My
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The ﬁtting is known as the " A.F." Auto Plug
and is made of solid steel throughout.
My attention wa called to it by a correspondent
I
and
obtained one from Messrs.
Brown Bros."
Ltd., of Great Eastern Street, E.C.
Cleaner.

An Invitation Renewed,

I would like to take this op ortunit of remi '
my readers that I shall at allptimes Wyelcome lgtdtleri'g
from them accompanied by particulars of the way
they-have overcome dilﬁculties met with in the
working of their engines.
Notes on workshop
repairs and sketches showing, no matter how roughlv
the manner in which alterations, adjustments
arid
have been carried out will always be
renewals
given careful attention and the matter duly ac
knowledged to the right quarter. A few readers
have acted on my previous invitation of the
same
kind, and others have written saving that
thev
would be pleased to do so, only that they fear that
I and others might criticise their “crude notions
As a matter at fact ii
and makeshift methods.”
is in
what some, with a due regard for modesty.
are disposed
to deprecate
in regard to their own
efforts that the greatest ingenuity is often found.
rate, I shall be very pleased if
any
readers will
A_t
give me the opportunity
of judging for myself.
Interchange of views and notions of this descrip<
tion cannot fail, I think, to be of interest and value
to all concerned.
Replies in Brief.
A. J. M. ($0uthend).-Read
up the subject
ﬁrst and acquaint yourself with the working princi
ples of the
petrol motor. Personal experience
“
can
Petrol Motors
alone
make you a good driver.
Simply Explained."
published at this office, will
give you all the necessary information.~T.
R. H.
(Taplow).—New exhaust valve springs and removal
of all carbon deposits should cure the trouble.
8. G. B. (Holloway).—No,
cannot recommend the
device.
Much better go in for the other one men
tioned by you. The specious claims of the makers
of the ﬁrst-named cannot, on my own knowledge
be sustained in actual use._1.. s. D.
_A good second-th 3i h.-p. machine(Liverpool):
would suit
your needs: .Arrangements
have
not vet been
made for givmg the advice you ask for: but the
matter is under consideration.

.

THE

"A.F." Avio Puss

CLEANER.

the cylinder, and, as the sectional drawing of the
there is a
device appearing on this page shows,
wall of metal with a small hole in it just large
enough to leave the plug points exposed, but at
the same time protecting them against the ingress
of carbonaceous deposits.
The theory that the best results can be ob
tained only when the spark occurs right amongst the
mixture to be exploded may, or may not, be the
correct one; but I have not suﬁered any loss of
have attached
power in the cylinder to which
notice any deviation from
the appliance, nor do
the previous synchronisation of the sparking in both

I

cylinders.

I

Fixing Caps of Lubricators.
By C. L. BROWN.

Having dealt with machinery on bad foundations,
which caused excessive vibration, sometimes causing
the caps of the StauHer lubricators to come off.

Se/Lscrew
up from
bo/Tom

it occurred to me that if a small brass setscrew were.
through the side of the cap, as shown in
this fault could be remedied.
sketch,
I therefore
did so and ﬁnd that this idea works admirably.
D0
not screw too tight, and unscrew when turning cap
round. I hope other readers will ﬁnd it of beneﬁt.
screwed
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Working Sectional Model of Steam Engine.

To THE EDITOR OF The Model Engineer.
DEAR SIR,—I enclose you two photographs of
a model I have made. which is rather out of the
ordinary, as the cylinders and valve chests are
shown in section.
1 built it to show at a glance

Two Vuaws or

A WELL—MADE

all the motion and the movements of pistons and
slide
valves,
so as to simplify
the instruction
at our Mutual Improvement class, for the beneﬁt
Oi our ﬁremen
and future engine drivers. The
cylinders are 8-in. stroke, 3~}-in.-diameter,
single~

H3

motion bars, Stephenson link motion, links sus‘
pended from the centre, and all is designed to take
any piece down for a supposed failure, and show
how to treat the failure, and work the engine home
with one side engine dead.
1 made all my own
patterns, and got the castings made in brass,
and ﬁtted all together (except the two crank-pins).
and I had only a zip-in. centre plain lathe without
slide-rest. I was never instructed to use any tools.
All who have seen and examined the model, includ
ing my foremen,
highly congratulate me on my
work.
I have also included sections of valves to
show the effects of inside clearance,
inside
lap,
a "Trick" valve, and valve with broken lip.—
Yours truly,
N.E.R. ENGINE DRIVER.

SECTIONAL

Mover

STEAM

ENGINE.

Hints on Tangomotor
To

Building.

THE EDITOR OF The Model Engineer.

DEAR SIR,—As the readers of your valuable
paper have taken such a great interest in the
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Tangomolor' model turbine, and so often write
asking me for further information concerning the
I am sending you a drawing of
sets of castings,
this to scale.
The illustration shows the shaft running in cast
iron bearings, but these may be bushed with gun
metal if desired, and the gun-metal which is now
supplied for the nozzle is left long enough for this
The holes for bearings can be bored out
purpose.
y placing a drill in the lathe chuck, and can be
afterwards ﬁnished with a parallel reainer.
The
buckets on the turbine wheel are drilled out hollow
with a 5-i6ths-in. twist drill, preferably ground
The grooves in the
slightly round at the end.
pulleys are now cast hollow. and can be easily ﬁnished
with V-shaped screw-cutting too].
The turbine
wheel and pulley are secured to the shaft by 3-i6ths
in. screws placed directly opposite,
which prevents
springing of the shaft.
As the turbine wheel will run from 2,500 to 4,000
r.p.m. (according to regulation from the tap).
the wheel should be balanced
by putting the shaft
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I steer with my
being used at all.
feet.
I can get 5 miles out of it easily, and can keep
it up much longer than rowing. and the motion
is much nicer.
The funnel is made of strawboard,
painted, which gives it a very real appearance.
The lake at the bottom of my garden is only
acres, and steam or motor would become very
monotonous on a small lake like that. I can take
everything off in ten minutes.
Perhaps some reader
or a screw

ii

may think something of it.—Yours faithfully,
R. SIMPSON.

Finsbury

Technical College Engineering
Society.

HE

annual dinner cf this society was held at
the Holbom Restaurant, on Tuesday, July 6th.
with Mr. H. D. Gamble in the chair, supported on
either hand by many good friends and colleagues,

mg;
in the wheel and resting the shaft on the lathe
bed or any surface made true with a spirit level.
and then ﬁling away a. little metal off the back of
buckets on the heavy side until the wheel will
The case of the steam turbine
stop in any position.
wheel is the same in shape as the water motor, but
is now ﬁtted with a special gun-metal wheel with
vanes
for steam, and gives very hiin
designed
efﬁciency for a model.
It is exceedingly powerful
for the weight—2 lbs. 10 025.
I may mention here. as a proof of how your
readers treasure the back numbers of THE MODEL
ENGINEER, that 1 still frequently receive a cutting
of the article on how to construct a 1» h.-p. water
motor, which dates back to 1902 !—-Yours faithfully.

Acton,

To

W.

Psncv PITMAN.

An Interesting Paddle Boat.
or The Model Engineer.

THE Eon-on

DEAR SiR,-—I have. taken your interesting paper,
THE MODEL ENGINEER, for two years, and have
noticed some very clever inventions from time to
time.
If you think it worth your while to notice it,
I enclose photograph of my boat, which might
interest some of your readers who are fond of
using scraps up.
It is an ordinary rowing boat
The paddles, made of
17 ft. long and 4 ft. wide.
wood, are 36 ins. diameter,
and fastened on a shaft
made from an old tricycle, and turned by hand
with two sprockets and chain off the same old
machine.
The bearings are placed on the seats,
and everything takes oﬂ and on without a nail

‘
given

Pronounced Ilmi-gom-zI-tor.
(This
as the motor works on a tangent.)

name

was

MR. R. Smrsou's

HAND POWER PADDLE BOAT.

A most enjoyable evening was spent.
Following
“The King," "The President" was proposed ,by
Scobel,
Malan,
Mr.
in the
to which toast
Mr.
The
regrettable absence of Dr. Coker, replied.
"The
committee's annual report was then read.
Guests" was given by Mr. Brodribb, to which
Dr. Thompson and Mr. P. V. McMahon responded.
The former recalled the fact that the College had
now ﬂourished for aquarter of a century, and many
prominent men in the engineering world to-day
were old Fiusbury men.
He was proud of the fact
that Professor W. J. Pope had been chosen by
Cambridge as their Professor of Chemistry, and that

29» I909
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three successive
years the chair of the Man
chester section of the I.E.E. had been ﬁlled by old
Finsbury men.
He again laid stress on the value
oi mathematics as a means of attaining an other
W1se impossible end.
Mr. McMahon advised all
students to join the Old Students' Association, as
the elder could often help the younger men when
they could get hold of them at the right time.
"
The Engineering Society" was proposed by Mr.
Darling, to which toast Mr. Betts replied. "The
Chairman and Secretaries” was the last toast, and
was suitably acknowledged by the Chairman, Mr.
H. D. Gamble. A varied musical programme was
carried out during the evening by students of the
college, as well as a particularly clever piece of
Chinese conjuring by Mr. Yaon, also a student.

know, and divide the remainderby 2, we shall get the value oi d.
Then, knowing d, we have merely to subtract it irom / to get the
value of c, and by dividing c by the resistanceper yard oi the
conductor, we find just how iar irom the end B the iault is
situated.
P- F. L. (Burnlcy)
Condensers.
[21.4"] Adjustable
writes: Would you be good cur-ugh to tell me whether I shall be
right in making up an adjustableFranklin plate condenserfor high
irequency apparatusas iollows: Original must have twenty plates,
but ior clearnessin explanation I give exampleof ﬁve plates. 1
wish, it possible,to bring the coating of each plate to a separate
terminalon a baseboard; these,by meansoi strips oi brass,connect
up as many terminalsat a time as may be desiredior the purpose
in hand, so as to arrive at the correct capacity. By constructing
one in this way, shall I lose anything by leakage. \Vhen con
densersare connectedin series(or, as is termed,cascade),does it

T'O
T’C)

Queries and Replies.

T50
+

The following are selectedIran: the Queries which have beenreplied
to recently:—
[21,612] Testing for Fault in Cable. H. M. (Chesterﬁeld)
writes: I should be very pleasedif you will show me the best and
simplest way to find a leakagein a three-corearmoured cable. I
should like to find the exact place as near as possible,also the best
instruments to use if the length between each junction-box is
about 200 yds. There is a leak to the armouring in one oi the
wires.

0Ts
_
Ow Ry N° 2'4”

increasethe potential, i.e., supposingwe have a battery condenser
composedoi A, B, C parts, connectedin series. Then if A be
chargedwith 1 unit, will B give 2B and C
3C? My reasonior
wishing to make the condenseradjustable is to arrive by experi
ment at the correct capacity ior my purpose so as to be able to
construct one completeaiterwards oi the exact dimensions.
Yes, this method oi trial should do; but if the voltage is high
or you wish the condensersto retain their charge, use the utmost
care as regardsinsulation and do not use a wooden base ior your
terminals. It you can immerse the whole thing in oil, so much
the better. We are not quite clear as to the meaning at your
second question re condensersin series. Ii three condensers,A,
B, C, areeachchargedwith r unit oi electricity,thevoltageto which
each will be raised will be 3—where K is the capacity or Q- ii the
K
K

-

charge is Q units instead oi I unit. 1i capacity of A is Ka, of B
Kb, and (ii C Kc, then difference oi potential across the three
will be—
i
r
t
+
Kb + Ke
Kn
or, ii Q units are iorced into each,

s

.Q_
+

Ii there is a dead earth—11a,ii the leaky wire is in direct con
tact with the armour oi the cable, the test is very simple. Get
the use oi a \Vheatstone bridge and measure the resistanceoi
the leaky wire. Then measure the resistance irom one end
oi the wire to the armour. The ratio betWeen the ﬁgure ob
tained by the secondmeasurementand that obtained by the ﬁrst
will give you the ratio between the length oi wire irom the end
up to the leak and the length oi the wholewire. 80 you know the
position oi the iault at once. But it is probable that the leaky
wire is not making good contact with the armour, but that there
is at the point oi contact a considerableamount oi resistance
betweenthe wire and the armour. In this casethe testis not quite
so simple. Arran e the bridge connections as in the diagram
below. The straig t line BE is the faulty conductor having earth
connectionat C. AB and AD are two arms of the bridge, equal
1!!resistance. DF, the other arm, connectedby loop to the end E
oi the conductor under test, is oi such resistanceas to balance
the bridge, no deﬂection showing in the galvanometer. Let us

OT‘
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d
4+¢-/-d
2
That is to say, ii we subtract 6, which we know, irom /, which we

i

in the equation (1) we know the resistancer, but there are two
unknown quantities, so we proceedto eliminate one oi them. If
the resistanceoi c+d is not known, measureit. Call this I. Now,
c — I —d (2)
$0 combiningequations (1) and (2), we get

it

call the resistanceoi arm AB 0, that oi arm AD b, oi the portion
oi the circuit BC c, oi the portion FEC d, and 0i DF e. Now
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if
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a
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is ? ?

it
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A

K4
Kb + Kc
[21,838] Permanent Magnets.
F. C. L. (Horburyiwn'tcsj:
magnetobelongingto an 80 h.-p. gasenginehas run out_its mag
netism. The size is: four magnets, ins. high, ins. Wide, im.
thick. Each ﬁeld has been wound with 20-gaugen.c.c. Wire and
current oi to ampercsat pressureoi 50 volts, passedthrough
for three hours. The engine now runs all right. is this the
roper way to re-magnetisethe fields? and how long should it
requiring re magnetising? Do the ﬁelds lose
Fast without
is it
their magnetism by the magneto standing unused
possiblefor the magnetoto loseall its magnetismby a blow
an
ex
the
useof
coils
Yes, the method oi re magnetisingby
cellent one, but therewas no need to keep up the processior three.
sub
the
magnetswere
hours. A iew minutes uould do as well
jected to vibration, by tapping sharply with hammerwhile under
going maguctisation. The magnetsaiter being ircshly magnetised
should haVe an active life of somewhereabout a couple of years.
the chief causeoi magnetslosing power, and, Placed
Vibration
where they would not be. subjected to an appreciableamount oi
vibration, mere standing ltlle would not cause the depreciation,
the magnetic circuit were completed through iron
especially
blow tends always to damage the mag
by bridging the poles.
netisation, but unless the magnetswere placed in exceptionally
magneticconditions at the time, single blow could not completely
demagnetiscthem.
writes:
[21,830] Wire ior Shocking Coll. W. C. T. (Sheerness)
am making small shockingcoil as describedin various numbers
oi THE MODEL Enomsan, the bobbin being ins. long and ins.
diameter over ﬂanges,but am not certain of the wire to use, there
you
being different wire gauges.
should be greatly obliged
would pleasesay which oi the threesamplesenclosed(A, B, and C),
should use ior the primary and secondary wiring
suitable,
res ,ctively.
ﬁe sizes of the three samplesoi wire which you send are: A,
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No. 20'_S.W.G.; B, No. 22 S.W.G. ; and C, No. 25 S.W.G. No. 20
is very suitable for the primary winding, but the other sizes are
too large to be advisable for secondary. We recommendthat you
get No. 36 S.W.G. wire for the secondarywinding.
[2i,76<)] Cattle Wagon,
A. C. D. (Bromsgrove)asked some
time ago for particularsof cattle wagonsusedon the L. & N.\\'.R.

We recommendyou toirefelr to our
handbooks, " Electric Lightinz for
Amateurs,” and “ Small Accumula
tors,” price 7d. each post free. And
to help you to understandand take
care of a dynamo you would ﬁnd our
handbook, " Small Dynamosand Mo
tors " (7d. post free) very useful. You
could usea coupleof 8-volt 8 candle
power metallic ﬁlament lamps, which
would give you the right light at a
consumption of about 20 watts. An
8-volt 20 ampere-hour accumulator
would be suitable, with a ao-watt
dynamo, of output 2 amperes at
10volts. You will ﬁnd instructions
for the wiring and working of your
installation in thehandbookswe men
tion above.
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you kindly explain how to proceedto carry out my scheme? I
am handyat any kind of gasﬁtting, soldering.wiring, etc.,but I am
at a loss for the meaning of such technicalitiesas watts, amperes,
volts. Can you recommendsome books to help me out? I shall
feel deeply grateful for answer and any information it may please
you to give me.
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[21,829] Depolarlser.
(I'hirsk) writes: I shall be obliged if
let me know what a
vou will kindly
" Depolariser" is, or what is meant by
a “ Depolariser."
“ Polarisation " is the name given
to the collectingof gas at the negative
a
element of a primary cell ;
“ Depolariser" is a substance which
carry
to
element
is placed round the
06 the gas as it collects,thus prevent
ing its accumulation interfering With
'
the cell's action.
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[21,791] Making Spark Coll.
H. C. (Wakeﬁeld)writes: 1 am making
an Hn. spark coil as per your hand
book on ‘ Coils." There is one httle
I..N.W.R. "SMALL" CATTLE TRUCK.
thing I would like you to answer me
——thatis, the core_is 6 1115.long:
_Wenow are able to give you deﬁnite information with reference
leave } i3. at each end uneovrred, that leaves 5 ins., and it reads
" that the
to‘L. & N.W.R. cattle wagons. Then: are three sizes of cattle
four bobbins are. bare an inch long," If the bobbins
trucks in use on this line and they are respectivelylabelledon one
are bare an inch long, that means that there Will be i in. of space
end of the cant rail as " small," " medium," and " lar c." Dia
grams and photographsof the three Vehiclesare included erewith,
and it will be noticed that the medium and large vehicles are
identical in everything except length of body and wheelbase.
y
The photographsshow the “ medium " sized truck letter in the new
'
style. The height of sides and width of body are the same in all
vehicles. The small wagon has a railed opening at the bottom
and also has an old form of brake with wooden blocks.
D
o
r
a,
’

45$
458i

QUERY

.:

Gauge

Fic. l.—"SMALLH CATTLE TRUCK.

no 2l769
1}

END VIEW or L.N.W.R. CATTLE 'l'iwcx.

l

“0

left betweentheends. Should the bobbins be
ins. outside and
in. of space for wire? It also reads that the outer bobbins
the
amount
of
the
middle
bobbins."
contain two-thirds
have

i

“ Nuc
[21,834] Accumulator
Lightln
Installation.
uson " (Ennis) writes: Will you kin ly let me know what class
of accumulator I should require to give me a good light, say about
the same as one ordinary gas jet ? What class of lamp would be
best—wire ﬁttings, etc.? I would like to be able to recharge
accumulator,and as I have a 4 h.-p. gasenginerunning about seven
or eight hours eVery day, could I not use that? If so, what class
of dynamo would you suggest? If the above is practical, will

a;

"
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I

is

?

jib. of 36 c.c. copper wire, about
1.470 yds. 11'I put 490 yds. on each
of the middle bobbins and 245 on
each of the outer bobbins, will that
be right
There will be ﬁn. of primary show
ing beyond the bobbins at each end.
This
correct.
No; put about
44: yards on each of the middle
bobbins, and about 294 on eachout
side bobbin.
[21,740] Making Carbon Fila
R. G. W. P. (Leeds)
ment Lamps.
want a processfor making
writes:
carbon ﬁlament lamps.
have one
of your books describing how to
make incandescentelectric lamps, but
you mention platinumwire youdon’t
mention how to make carbon ﬁlament
for electric lamps.
should be very
glad
you can oblige me with the
same.
“"0 cannot recommendto amateurs
the construction of carbon ﬁlament
lamps, as the preparation of the ﬁla
ment demands many delicate opera
tions and the useof much apparatus,
also a high vacuum must be obtained
Slingo
in the
Brookcr's
book, " globes.
‘lectric Engineerin for Elec
trical Light Artisans and gtudents,"
12s. 6d. post free, deals fairly fully
with this subject, and
an excellent
book to serve as an introduction to
moral electrical engineering. For
uller treatment of the subject, see
Ram's " The. IncandescentLamp and
Its Manufacture," price 7s. 6d. post
free.
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[21.730] Flndlnz Relative Size of Pulley.
take on enginewhose
(Sunderland)writes; What size pulley will
speed 286r.p.m. to drive machinewith iS-in. ulley at 210revs.?
Kindly show how to ﬁnd answeror recommen text-book.
Speedof driven pulley to speedof driver as diameterof latter
is to diameter of former—21a,the speedsof two pulleys are in
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DIAGRAM or “LARGE” L.N.W.R.
TRUCK.
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inverse ratio to their diameters. Let D be diameter of driven
diameter of driver,
revolutions per minute of driven
pulley,
pulley, and revolutions per minute of driver, then by above rule,
R
D
rD:: 210XT8
.
(.0.
:3} ms.
D
-'_'__
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[21.676] i-in. Scale Model L. &N.W.R. Goods Engine.
have just completeddrawings to
A. G. B. (\\ allington) writes:
N.W.R. 8-coupledgoodsengine, the.outline
-in. scale of the L.
am novice
rawin of which you published few weeksago.
at mocfel locomotive building, so thinking that the speciﬁcation
below could be improved upon, take the liberty of asking few
questionswith regard to it. The locomotivemust be built simply
and with little expenseas possible,so have decided on Single
am not particular about speed, but require
cylinder engine.
maximumhauling povver. The presentarrangement as follows
a

_a
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—Boiler, 2 ins. by to} ins. (i-IGth soliddrawn coppertube) ; ﬂanged
ends brazed in, four {-in. water tubes running from end to end,
brazedin ; no downcomer; working pressure,50~60lbs. per sq. in. 1
ﬁred by 6-wick spirit lamp : outer case.2} ins. diameter. Cylinder,

Generally the speciﬁcationis a good one, but we think that you
would be well advised to spring the leading and trailing axle. In
stead of making joints in the coupling-rods, you can use three
separaterods. This is done on the original engine at the trailing
end, and therefore is not an impossi
ble feature. We appenda photograph
and sketchwhich show this featureof
the L. & N.W.R. 8-coupled engina.
The leadingend of the coupling-rod is
the same as used when the engines
outside an.
were compounds with
"
cylinders. The " box endwas neces
sary to save space laterally owing to
the close proximity of the crosshead
and connecting-rod (see photograph,
Fig. I).
(I) it is always an advan
tage to have a large diameter boiler.
An increaseddiameteris much prefer
able to an increase in the length of
barrel or firebox. (2) Yes, the cylin
der will do well. (3) Yes, the pin may
be ﬁxed in the crankedaxle, but you
must rememberthat once in it is not
\Ve
capable of easy adjustment.
favour .1 separate stop catch. The
pin may be placed in the eccentric in
any convenient place. (4) Yes, lap
is an advantage in any model, but in
a small one it must not be excessive.
In a single-cylinderengineespeciall ',
it should only be sufﬁcientto provi e
a " sweetrunning " engineat the nor
mal 5 ‘ed. We would recommend
I-32n in. lap and piactically no lead.
(5) It can be done in several ways,
all more or less unsatisfactory. (0)
Adopt the I in 6 rule given in
Greenly's " Model Locomotive," rice
it
6s. net, 65. 4d. post free,which
you are advised to get. (7) The goods
tendersvary. We do not remember
having seena new standard 3,000gal
lon tenderbehindoneof theseengines,
FIG. I.—L.N.\~\'.R. EIGHT-COUPLED ENGINE, SHOWING THE SQUARE
but the ofﬁcial photographshows the
ADJUSTABLE BRASSES IN LEADING COUPLING-Ron.
latest pattern tender. (8) You can
have it painted with a non-burning
enamel,which is, however,a dull sur
by
eccentric,and
driving
face,or
i-in.
stroke,
slip
on
to
you
make
the
reversingby
can
outer
shell double thickness, or both
|-in.
the secondaxle. Frames, I~I6th mild steel; axle bearingsconsist
preventatives to a quickly shabby-gettingengine may be taken.
of blocks of 3-I6ths brass, bolted to frames; no springs; axles,
A double casting would necessitatea i-in. diameterboiler.
3-I6ths diameter; wheels, 2} ins. diameter. Footplating, etc., of
[21.797] G.W.R. Swing Link Bugle. w. s. (Devices)writes =

adj'uJFlelk brass-e:
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FIG. 2.~—DIAGRAI~I SHOWING ARRANGEMENT or COUPLING-RODS
EIGHT-COUPLED Goons Locomorrvs.
brass and tinplate. (I) Would it be any advantage to fit larger
diameter boiler, say, 2} ins.. increasingouter case if necessary?
(2) Is cylinder suitable? (3) Kindly giVe full-size sketch of suit
able sle eccentric. I have only a hazyTnotion of the working of

*2:
w

REHR COUPLED

0N

L.N.\\'.R.

I am building a l-in. scale locomotive of G.W.R. " Lady " class.
4—6—0. Could you oblige Inc by giving me a drawing of the
bogie? It is of the swingbolster type.(plan and elevation). \‘Vhat
kind of reversinggear is it, and is It actuated by screw or lever ?

2l676

FIG.

3.——SKETCH

POSSIBLE ARRANGEMENT or COUPLING-RODS
Monm. EIGHT-COUPLED Goons ENGINE.

SHOWING

such. Cannot the pin be on the crank insteadof having a separate
stop collar? (4) What about lap and lead? is lap necessaryin
so small a cylinder? (5) is it in any way possible to reverse
from cab in this form of reversinggear? I should much prefer It.
(6) What height should exhaust nozzle be? (7) Are the goods
tenders of same dimensions as those of the express passenger
engines? (8) What about the paint work on boiler. Will not
this rapidly deteriorateas thereis no room for lagging?

FOR

We cannot give you full drawings of the latest G.W.R. engine
bogie. it 15,however, not a swing bolsterbogie, but of the swing
lull; type. We do not know of any locomotives(other than electric)
which are fitted With a bolster, as used on carriage bogiis. The
swmg link of the G.W.R. engineshas two top pins, as shown in
the diagram reproducedherewith, both of which are hearing when
the bogieIs In the normal position. We cannot say at the moment
"
what type of reversinggear is fitted in the cab of
theJ“ Lady

j uly :9,
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class, but a photograph of the 'Saint George," No. 2,923,shows
that it is (or was) fitted with screwreversing gear. We add “or
was " in parenthesesbecauseit is extremelydangerousto makeany
dogmatic statement about G.W.R. locomotives if you do not
happen to have seen them for a day or so. However, you
reside on the G.W.R. system, and can make sure of this point
by visiting your local railway station.
[20,503] Walachaerts
Motion. T. A. G. (Wallsend)writes:
I am making a horizontal engine with Walschaerts valve gear.
All the measurementsare thesameas thecardboardmodeldescribed
in your issue of Septemberioth, 1908. Will you kindly tell me
what distance the end of the radius rod rises and falls above and
below the centre of expansion link to reverse the engine? Also
if a link in the position shown will do to reverseit with P
This is settled by the travel of the valve. The total movement
of the die in a small model should be at least 4! to 5 times the
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[2:393] Electric Lighting Installation. H. E. D. (Stave
icy) writes: (1) Size of fuse wires of main switchboard; dynamo
output, 25 volts 4 amperes; using a fuseon each pole? (a) Size
of fuse wires on distribution board running 3 to 8 volts 7e.-p.
Osram lamps in serieson two parallel circuits from abovedynamo;
to comply with I.E.E. rules. (3) Am I right in allowing} watts
per c.-p. for Osram lamps, or is i} watts sufﬁcient? (4) After
tapping off two circuits, eachhaving } volts 7 c.-p. lamps in series,
what voltage and c.-p., to obtain two lights, must I use to dispose
of remainingwatts?
(i) No. 22S.W.G. tin wire. (2) No. 32S.W.G. tin wireon each of
the twocircuits. (3)An allowanceof 1}watts is sufficient. (4) It is
not necessaryto haveany morelights; dynamoswill not givelamps
morecurrent than they require. But it you wish for two more, a
couple of 26-volt to c.-p. Osramswould suit.

The'lhlews
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Model Aeroplane Plttlnga.
We are informed by Messrs.Eyquem’s Patents, to, Dean Street
Oxford Street, London, W.C., that they are shortly issuing a cata
logueof model aeroplane arts and ﬁttings, and other aeronautical
requirements. They sen us a sam 1eof a very neat little turn
buckle fitted with right and left-han screws,suitable for adjusting
wire stays on model machines. We hope to refer to their other
specialitiesin a later issue.
'A Model Petrol (ias Lighting Plant.
We show in the accompanyingphotographan interestingmodel
petrol gas lighting plant, the capabilities of which were recently
successfullydemonstratedto us by the makers, Messrs.T. Dickins
and Co., ii, High Street, Fulliam, S.W. The plant consists of a
hot-air engine and air pump, an air pressure chamber, a petrol
storage tank, and a carburettor, the operation being as follow“ :—
The enginepumpsair by meansof theair pump into the air pressure
chamber,where the pressureis equalised, the air then passesinto
the carburettor, where it is mixed with petrol vapour and con
verted into gas, being then conducted through a supply pipe to
the burners. “ Bijou " inverted incandescentmantle burners are
recommendedfor usewith this plant, which is stated to be equal
to lighting four burners of 60 c.—p.each. The tank contains
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travel of the valve—that is, i in. (approximately)for an engine
having a valve travel of l in. In a larger model four times is
sufﬁcient. \Vitli referenceto the positionof the lifting links on the
radius rod, we would refer you to the recent query, No. 2!,ozi,
on page 477 of issue of May 20th, iooq, which clearly shows that
the lifting links should be placed as closely as possibleto the die.
An ample amount of clearanceshould be allowed betweenthe die
or pin, and the end of the slot in the curved expansionlink. To
determinethis, you must either make a proper point path drawing
or eLsemake a cardboard modelﬁrst.
W. H
[H.370 ElectricalCalculations.
(Strath ) writes: There are one or two
queriesIshould like you to clear up, it possi
ble, as they are constantly-recurringquestions
in my work. The ﬁrst is this: In a step
down transformer the voltage on the low and
high tension sides are known ; the current on
one side is also known. Is there a rule.for
findingthe current on the other side, and, if
so, will you give it? The secondquestion is :
A number of arc lamps are to be run in
parallel. If the current taken by each lamp
is known, is there a rule for finding the total
current on the whole set of lamps in parallel,
and,if so, what is the rule?
(r) Yes. The product of amperesand volts
at the low-tension side will equal the product
of amperesand volts at the high-tensionside,
lessthe amount of waste of energyoccurring
in the transformation. We commendto your
noticethe series of articles, under the heading
“ How It Works," on " An
Alternating Current
Transformer," which appearedin the following
issues of the
March 29th, A ril 5th,
izth, igth, 26th, May 3rd and iotii, 1906.
(2)Simply add together the amountsof cur
rent taken by all the lamps if all lamps take
thesameamount of current; multiply that
by the number of lamps.
[21.350]Telephone installation. 1.. J.
W. (Leek) writes: I have put up a double
lirie telephone installation—ﬁve telephones
andcentral switchboard—in a mill, length of
Wires30 to 200 yards, all but one indoors.
In case like this
there any benefit in
usingdouble-line, and also in using induction
In
using
single-linesystemwhich
tolls? (2)
is thebest—for the common return (a) to be
earthed: (b) to be single wire to which the
other returns are joined in turn. (3) Is
lightning-arresterworth buying to ﬁt on the
Mooizi. PETROL-GAS
LIGHTING PLANT, av Messas. '1‘. DICKINS
aerialon entering the buildings? If so, how
manyare necessaryfor two lines—2 or 4?
AND Co.
only necessary there.
(i) A double-line
is any
disturbance from alternating current
mmns._induction coils are not essential for the distances given.
sufficient petrol for
12-hours' continuous run. The engine
This is largely a question of cost. The use of a commonreturn
started by hand for
few turns until sufﬁcient as
generated
Wiregives the
a vantages cited in reply above. The area of the
to enable the engine burner to be ignited, when it will then run
mﬂimonreturn wire should be at least twice the total area of the
by itself. These plants, which nave over-all dimensionsof :5 ins.
lndiindualline Wires. (3) Decidedly. Place a lightning-arresterof
by i2 ins. by 12ins., are thoroughly well-made,and gaveexcellent
thedouble-linepattern at each end of aerial, and make
resultsin trial madeat our ofﬁces. The makerswill be pleasedto
efﬁcient
earthconnections.
send further particulars to anyone interested.
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The Editor’s Page.
on the announcement that our
Regatta arrangements are for the present
in abeyance. comes the news that the Clap
ham Steam and Sailing Club have issued a formal
The present
challenge for the Wembley Park Cup.
holders are the Victoria Model Steamer Club, who.
the trophy at
secured
it will be remembered,
Vl’e understand that the
last year.
\lVembley
and that the details
has been accepted,
challenge
of the race are being mutually arranged between
We shall hope to announce further
the two Clubs.
Failing an ofﬁcial
particulars in an early issue.
regatta, the cup will be raced for as an independent

OLLOVVING

event.

i

Q

i

H. \‘i’. \Villis (Hastings) writes: “I noticed in
‘
\Nireless Tele
your Queries of July ist one on
graphy,’ and as I am greatly interested in this
'
T. G. T.’
study, I am taking the liberty of sending
of all.
First
found
useful.
I
have
a few hints which
I have
don't use any system but the electrolytic.
made three sets of Marconi, and havc had a deal
of bother with coherers and relays. I was getting
rather sick of repeated failure, when I read about
and so made one, and it
the electrolytic system
works beautifully and I have had no bother since.
‘
There is one thing T. G. T.‘ must guard against—
that is, he must take his time and not hurry it, as
everything depends on nice, smooth, delicate work
ing, and one cannot get that if it is hurried. I am
glad to see a little more interest taken in wireless
telegraphy, and if 'T. G. T.’, or anyone else, would
like, I would send photographs of my Marconi sets
and also
(which are working fairly well now),
drawing, etc., of how to make an electrolytic set,
which will work from a few yards to about 100
I may say that the parts required are fairly
miles.
to make, but require good workmanship._
easy
There is one drawback to this system, and that is
that you can only work at a pre-arranged time,
and there is no means of calling 11p a station, also
there is no means of using a Morse writer, as you
With
have to take signals from telephone receiver.
‘
Editor’s Page,’ I
to the column in the
regard
should like to say that I have had no bother in
getting licence for experimental purposes; in fact,

the Post Ofﬁce authorities have been most obliging.
think it would be rather better if the Editor would
allot some call letters to each one who sent his name

I

would be the likelihood of being two
calls with same letter if experimentalists
And I am sure if an
choose them themselves.
announcement could be got in one of the daily papers
that a Wireless Club was being formed, there would
be a lot more join, as there are plenty experimenting
who do not know of the valuable assistance one gets
up,

as there

or three

and

July

Electrician.
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I myself know seven
from T1112Mom-:1. ENGINEER.
people who have sets, but do not read THE MODEL
We shall be glad if our correspondent
ENGINEER."
will send the promised photographs and particulars
of his apparatus.
to Correspondents.

Answers

A. H. (01d Hill).—Try Whitney, 117, City Road>
LondOn, E.C.
J. W. C. (Dogdyke).-—(i) Yes. (2) Yes, but why
not use jam jars? (3) Yes.
Fr. M12122(Nancy).—Many thanks for your card of
the Nancy Exposition
and for your friendly
message

thereon.

“SOLENOID”
must experiment.
(Urmston).—You
I'se
in. diameter soft iron core, and wind
bobbin with IOO yds. No. 22 S.\V.G. wire.
S. A. T. (Bestwood).-Simply connect the three
bells in parallel across the main wires.
You
can have as many pushes as you wish, also con—
nected
in parallel across mains.
Pleaw note
rules of Query Department.
E. R.
You will ﬁnd some practical
(Leyton).—(i)
“
adwce on this subject in
Small Dynamos and
Motors" (7d. post free). (2) It appears to be
wound for several hundred volts. For suitable
ﬁeld-magnets and windings for a generally
useful
output, see above handbook.
(3) Give
a long over-charge.
lamps such as
(4) Use
pass about 3 amps.
S.
W. (Edmonton).—Sorry We cannot supply you
With drawings of the Edmondson
machine.
We suggest that you make friends with the
booking-clerk at your local railway station and
ask permission to see the machine in use there
You might see a speciﬁcation of the machine at
the Patent Ofﬁce Library, Southampton Build—
.
ings, Chancery Lane, \V.C.

i

.

- .

Notices.
All subscriptions and correspondencerelating to sales oi the
paper and books to be addressedto Percival’MarshalI 51 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 countriesshould be addressed.

Contents.
[The asterisk (*) denotes that lhe subject is illustrated]

A Home-made Gyroscope"

. .

. .

. .

PAGl‘
97

Magnets and Magnetism"
. . 98
My Experimental Work in Connection with
Model Flying Machines‘
..
. 101
Workshop Notes and Notions“..
..
.. 104
A 2-in. Scale Model Express Passenger Loco!
motive"
..
..
..
..
.. 106
Motor Cycle Notes"
..
..
.. 111
Fixing Caps of Lubricaters‘
..
..
. . 112
Practical Letters from our Readers', ..
.. 113
Technical
Finsbury
College
Engineering
..
a.
..
Society
.. 114
‘ ..
..
..
..
. . 115
Queries and Replies
The News of the Trade'. .
..
..
.. 119
'
..
..
..
.. 120
The Editor’s Page
.;
.. ,
120
Answers to Correspondents

Model Engineer
And Electrician.

A

JOURNAL

OF PRACTICAL

MECHANICS AND ELECTRICITY.

EDITED BY PERCIVAL MARSHALL, AI.MECH.E.
VOL.

XXI.

No. 432.

AUGUST

5, 1909.

"3.22155?

Construction of a 4-in. to 5-in. Spark Coil.
By J. H. FILDBS.

A 4-m. SPARK

By J. H. FILDES.

COIL.

HF. illustration shows a 4-in. to 5-in. spark coil
built by the writer during the winter season

As the coil has turned out a great
1908—09.
success, and differs in one or two particulars from
an average coil of the same output, a few particulars
mav be of interest.
The longest continuous spark obtained up to the
present is 5% ins. The spark is a very thick one,
owing to the secondary being .wound with No. 34
S.W.G. instead of the customary No. 36 or 38.
This spark begins to assume the caloriﬁc form
at about 2 ins. length. This heavy spark makes
the coil
specially suitable for wireless telegraphy
or X-ray work.
The contact-breaker, as can be seen from the
It is really
illustration, is of an unusual design.

|

a simpliﬁed form of one lately put on the market
by Mr. H. “C Cox, the well-known coil-maker,
It is very much more
who has patented the idea.
rapid in action than the ordinary hammer break,
the spark, when shortened,
giving a low-pitched
musical note.
An even greater speed could be
obtained easily, but would necessitate
a higher
The experiment of causing the
primary voltage.
spark to run up between two conductors, shaped
like horn lightning arresters, till it breaks owing
to increased length, and starts again at the bottom,
can be successfully performed with this break.
For a. description of the principle of this break,
see Mr. Howgrave-Graham’s
excellent book on

"

\Vireless Telegraphy for Amateurs.”
Another innovation in the design

of this coil

The Model Engineer and Electrician.
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Circular end ﬂanges for secondary—4%
ins.
in. thick.
diameter.
1b.).
Condenser—3o sq. it. best tinfoil (about
lbs.
No. 34 S.\V.G.
Secondary “mam—5
s.s.c.; in 40 sections, 5-32nds in. thick.
21-i6th ins. internal diameter,
ins.
external diameter.

Another Home-made
J.

is

I

a

I

I

probably quite as much pleasure and interest as
shall ever get from anything which may turn on it.
Such a tool will present little difﬁculty in the making
to any amateur who has any knowledge of tool
lathe,
Having long had a desire to possess
using.
but having no room at my disposal for anything
larger than one that might be placed on a joiner's
bench,
decided on one of this type, arranging the
ﬂywheel and crankshaft on suitable sh'etchers.
which form part of the underirame of bench.
The
shown in sketch.
general arrangement
commenced
by making wood patterns of such
castings as should require, 1'.e., the headstocks (one
pattern does for both), bracket to carry lathe-bed
on bench,
faceplate,
catchplate, and hand-rest.
These were cast for me at a local foundry.
The bed
is made from two pieces of dry oak, 36 ins. long by
ins. by 11- ins. These are secured to the foot
brackets by 5-16ths-in. screws, as shown. The top
and bottom of oak bars are faced with steel plates.
ii- ins. by in., fastened down every ins. by wood
screws,
then
ﬁled
up smooth.
The ﬂywheel.

I

3

1.

(2

i
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H. POLLARD.

i

The enormous saving of time and trouble, and
better workmanship, obtained by the method
of winding two secondary sections at once, as de
Pike,
scribed in THE MODEL ENGINEER by Mr.
A few particulars of
were greatly appreciated.
dimensions, etc., follow 1-—
Core of No. 22 S.W.G. iron wire, 10 ins. long,
i5-i6ths in. diameter.
Primary winding—three layers
lbs.) No. 14
D.c.c. copper wire.
Ebonite tube for primary—lo ins. long, 1i- ins.
external diameter,
in. thick.
Ebonitc tube for secondary—7i
ins. long,
in. thick.
ins. internal diameter,
the

By

I

is

There need only be a very small
between the inside of the secondary sec
tions and the outside of the tube they are mounted on,
whereas, with only one thickness of ebonite, a large
“
wax space," particularly at the ends, must be left.
The superior thickness, and intense heat when
shortened, of the spark from a 34-gauge winding
are very noticeable.
adopted.

clearance

is
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Lathe.

H. POLLARD.
By
lathe
such an aleportant item in an
amateur’s workshop that a short account
of still another home~made one, which has
proved a. complete success, may prove of interest
to our fellow-readers.
The sketches herewith illustrate a simply-made
lathe of 3l-in. centres,
which
have just
com
pleted, and the making of which has afforded nie

HE

5-},

spark, and with a little forcing works well up to
No fear need ever be entertained of
ins.
fully
the
insulation between
primary and secondary
this method of construction
being broken down

August 5, 1909.

l

is that two thicknesses of ebonite tube are employed
The secondary
between
primary and secondary.
winding is, in fact, totally separate and distinct‘
from the rest of the coil, and can be rotated round
or slid along the primary, or even taken clean off
by removing the end support and disconnecting
one end of the primary, which is manifestly a great
advantage, both while building and in case of any
repairs to either primary or secondary being neces
sary. The disadvantage obviously is that it brings
the secondary wire further away from the core
and primaryhowing to the greater thickness (l in.)
The loss of eiticiency
of ebonite between them.
due to this is not so serious as might be supposed.
since in this actual case a coil containing only 5 lbs.
of No. 34 in the secondary will easily giVe a til-in.

i
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crankshaft, and brasses were the only parts I bought
ready-made, as I had no facilities for making these at
home. The wheel is 22 ins. diameter, has three
grooves, and is turned all over. I have balanced it
by attaching weight to spokes so that the crank is
always at half-throw, ready to start work. It is
The shaft
secured to crankshaft by i-in. setscrew.
is 1} ins. diameter by 2 ft.‘6 ins. long, 'turned
all over, and is about 2% ins. throw. It has‘a semi
circular groove turned in centre of crank-pin, evi
dently to suit a connecting-rod of round section;

123

ﬁxing them into the top half by plastering them
I could then invert the
thickly round with tallow.
whole without their dropping out, and the thing was
I have since found that the brass
done at once.
and I have turned one
strap wears too'rapidly,
out of steel and properly case-hardened
it.
The crankshaft brasses were ﬁtted into recesses
cut in stretchers of bench;
a thin steel plate,
cut out to admit brass, being screwed on each side
of stretcher. The shaft was bedded into place with
red lead and scraper, and runs very freely.
The
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LATHE.

By

H. POLLARD.

ﬁ-lin. round leather, the ends being
ﬁnd this is
by plain steel wire hook.
can take a heavy cut in steel
quite efficient, and
without any slip. The treadle motion
made
entirely of ﬂat wood battens, the rocking bars
being simply attached to back stretcher of bench
The arrange
by means of two long door hinges.
ment
perhaps crude, but
:answers its purpose
the main thing.
very well, and that
next tackled the headstocks, and had more
labour and trouble with these than all the rest put
together, as nothing less than very accurate work is
admissible here.
had by me two pointed rods of
proposed to use for
Q-in. bright silver steel, which
turned
temporary mandrel and back centre, whilst

belt

use
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secured
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it

but instead 01' using a rod of this type with the
struck me
could make a
ordinary hook end,
had
much better job with very little trouble.
in.
by me an old brass eccentric strap, about
larger in internal diameter than the bottom of groove
By sweating a ring of thick brass
in crank-pin.
wire into each side of hole in strap, it is at once
It
converted into a very efﬁcient ball-bearing race.
in. diameter, and runs with
takes :7 steel balls,
was much puzzled
next to no eﬁort at all.
at ﬁrst how to get the balls into their place. They
went into the bottom half of the strap easily
was unable to make a hole in the top
enough, but
half suﬁiciently, large to admit them, the strap
solved the diﬁiculty by simply
being too weak.
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5-16ths-in. square tool steel of high grade, carefully
ﬁled to shape, then made nearly dead hard and
have had
set on an oilstone.
By careful usage
no trouble at all with edges cracking or splintering.
These points are most important and quite worth all
the time and trouble they take up.
The mandrelZis
in. diameter in the body, with collar 1} ins.
diameter by 3-16ths in. thick, and i-in. screwed
nose, bored and tapped 5-16ths in. to suit loose
centres.
After turning and polishing mandrel,
which took a long time,
into its place
ground
The
with pumice powder, as with the ﬁrst one.
front bearing
slightly taper, and collar does not
steel
quite come up to face of headstock boss.
bracket
screwed into back of ‘fast head and ﬁtted
with hardened steel tail screw, the point of which
bears on a fin. steel bicycle ball recessed half
into a hole drilled in back end of mandrel. This
ﬁnd very easy to adjust, and the mandrel runs
have also
true and easy, without any shake.
ﬁtted a 6-in. faceplate of cast iron. This proved a
Vi'l'y tedious job, as the centre hole was so badly
tapped that the plate ran one-eighth out of truth on
the face.
All this had to be turned off, and took
a very long time to do.
The slots in plate were not
cast right through, enough metal being left to
The
enable plate to be turned quite ﬂat and true.
slots were then drilled and ﬁled out, steel dogs, with
5-16ths-in. screws, being afterwards ﬁtted.
The whole apparatus has proved a most satis
have done a lot of turning in
factory job, and
It constructed
steel with
since its completion.
throughout of the simplest and cheapest material,
and various odds and ends, but has turned out a
thoroughly good tool. It
light, and yet quite
"
“
chatter
have had no trouble with
rigid, and
had anticipated.
It has occupied
marks. as
in making about ﬁve months of my spare time in
the evenings.

1

I

I

I

I

The hand-rest, of ordinary pattern, which requres
no description, was now put together, and the whole
machine was sufﬁciently like a lathe to enable me
to start turning a proper mandrel with its pulley.
should say, was screwed for half
The back centre,
its length, and let through a barrel of I-in. gas-pipe,
with gun-metal,
the ends of which were plugged
one end being tapped to ﬁt the screw of mandrel.
The barrel was prevented from rotating by means
of a i-in. grub screw, let half into barrel and half
into facing of headstock, a clamping screw of gun
metal and hand-wheel for spindle being also ﬁtted.
should mention that
These latter
had by me.
had previously trued up
before ﬁtting the barrel,
all the eight faces of both headstock bosses, by
means of a ﬂat steel cutter put through a dovetailed
slot in a small cast-iron boss, which was secured on to
been originally
end of loose spindle, which had
in. diameter. This
worked
turned down to
slowly with a brace until all the faces were true
and ﬂat.
now commenced
turning, and made ﬁrst of
all a wood pattern of two-speed pulley, in sycamore.
This
It has long boss at
had cast in gun-metal.
back end, and nearly ﬁlls up the space between
faces of headstock.
ﬁrst turned both ends of
boss parallel, and then bored a {~-in. hole right
through, supporting the end being bored by means
of a boring stay made of oak and ﬁtted with loose
oak blocks (see sketch), the stay being bolted down
to lathe bed, the necessary
hand-feed being given
to back centre by means of a loose boring head of
oak, ﬁtted with long Q-in. screw put through a long
to head
with wood
gun-metal sleeve fastened
screws.
All these details were made from scrap
had by me, all necessary hclcs being drilled where
with the drilling machine
made some
possible
years ago, and which was fully described and illus
trated in THE MODEL ENGINEER for May 28th, 1903.
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next opened out the hole through pulley with
a {-in. twist drill, and this proved a tough job
The lathe would not drill the hole at all even with
very slow speed, the drill having far too keen a cut.
therefore
threw the belt off and worked pulley
round towards me with the left hand, holding
a
drill up by
hand-vice and feeding by hand.
done, and, putting
managed eventually to get
the reamer through, found the hole true.
now set to work on the mandrel, and this proved
had
a long job, as
meant making
a good one.
a forging made in mild steel, which
ﬁrst annealed
well, and found to work easily.
may here say
that was very careful to make my tools with correct
They were made at home, from
shape and angles.

I

6:02

Electrician.

I

a proper mandrel. I ﬁrst got a i-in. bare hole drilled
This was done
through bosses of both headstocks.
out, as lack of suitable means prevented my doing
it at home, a {-in. hole also being drilled through
The headstocks were then
base for clamping bolts.
placed on bed, clamped ﬁrme down, and a Q-in.
reamer passed right through all four holes at once.
The
thus ensuring exact alignment of spindles.
latter were ground into place with washed pumice
water,
and ran true without shake.
powder and
A temporary Single‘specd wood pulley was secured
on to mandrel by setscrew put through an iron
collar driven on to boss of pulley, and asmall catch
plate drilled and secured on to end of mandrel
by setscrew.

and

I
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Locomotive
By

CHAS.

S. LAKE,

Notes.
A.M.I.Mech.E.

ENGINES FOR THE GREAT EASTERN
RAILWAY.
A correspondent writes to say that recently.
while passing the Stratford Works of the Great
Eastern Railway, he saw, standing on the weigh
bridge there, what appeared to be an entirely new
“
It was of the 2—4—2
design of tank engine.
bell
or double'ender type, with brass-capped,
topped chimney and round roof to the cab, the latter
being also ﬁtted with side windows. The general
appearance, as far as could be gathered from the
ﬂeeting glance obtained, was very pleasing."
This locomotive is the ﬁrst of a new class of small
tank engines designed by Mr. S. Dewar Holden for
working branch line trafﬁc on the GE. Railway,
and the writer has Mr. Holden’s promise that when
it has been photographed a copy of the print will
be provided for reproduction in THE MODEL ENGI
NEER. Particulars of the design will be given at
the same time.
Reference
was recently made in
these Notes to the subject of double-ender tank
engines on the Great Eastern and other railways,
and this latest development in the same category
carries the matter a step further.

275 ins.

Piston stroke, 26 ins.
Bogie wheels diameter, 3 it. 2 ins.
Coupled wheels diameter, 5 ft. 8 ins.
Trailing, 4 it. I in.
Coupled wheelbase, 18 it. 9% ins.
Engine wheelbase, 31 it. 3} ins.
Boiler: Height of centre from rail, 9 ft. 4k ins. ;
diameter of barrel, 5 it. 6} ins. ; length of
barrel, I4 it. 4} ins.
Heating surface: Tubes, 2001-5 sq. lt.; ﬁre
box, 166 sq. it.; total, 2167-5 sq. ft.

RAILWAY.
ARGENTINE
CENTRAL
Locomorive
COMPOUND
Two~chiNoER

LOCOMOTIVES,
CENTRAL ARGEN
TINE RAILWAY.
Some ﬁne-looking two-cylinder compounds having
the “ Paciﬁc " or 4—6—2 wheel arrangement have
recently been constructed by Messrs. Beyer, Pea
cock & Co., Ltd., for the Central Argentine Railway.
One of their number is, by courtesy of the builders,
illustrated
herewith. The cylinders are placed
outside the frames, with the H.-P. on the left and
the L.-P. 0n the right-hand side of the engine,
the centre pair of coupled wheels being utilised for
link motion, inside
driving purposes.
Stephenson
the frame, eﬁects steam distribution, and a semi
automatic intercepting valve is provided for con
trolling the action of the steam for working simple
or compound. This valve is placed above the
high-pressure cylinder, and is coupled to the revers
ing shaft in such a manner that boiler steam is
to the L.-P. cylinder direct whenever
admitted
the valve gear is in either full forward or full back
ward gear.
At all other times the engine works as
a compound.
The boiler is constructed of steel
and has a Belpaire ﬁrebox. The extended smoke
“
The
box contains a
Stone’s" spark arrester.
bogie is of the swing-link pattern, while the trailing
carrying wheels have radial axle-boxes.
The following are the leading dimensions :—
H.-P.,
L.-P.
Cylinders diameter:
19 ins. ;

TYPE

PACIFIC" TYPE

"

“

TANK

“ PACIFIC

NEW
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Area of ﬁregrate, 29-5 sq. ft.
Boiler pressure, 200 lbs.
\Veight on coupled wheels, 46 tons. l cwt.
Total weight engine (in working order), 77 tons
9 cwts. l qr.
The tender runs on two four-wheeled bogies and
carries 5,000 galls. o'l water. It has a fuel space
of 260 cub. ft., and Weighs, fully loaded, 51 tons
l8 cwts.

Tim GARRATT LOCOMOTIVE.
There is at present building at the Gorton Foundry
W'orks of Messrs. Beyer, Peacock & Co., Ltd.,
a notable tank locomotive of a new pattern—known
the Tasmanian
as the Garratt
locomotive—for
The engine is an improvement of the
Railways.
"Fairlie" duplex type. The wheels are arranged
in two separate groups,
driven by independent
cylinders—one group being placed at the forward,
and the other at the rear end of the engine; while
the water tanks and coal bunkers are located at
the respective ends as Well.
In this way the designer
is left an entirely free hand, within the maximum
limits of the loading gauge, to provide the largest
boiler he may require, and he is certainly given
a wider opportunity of doing this and of obtaining
a larger grate area than under any other circum
The
with locomotive design.
stances
connected

Tm:

carrier frame and boiler forming a chord of the
of which the curve forms a part. As the
carrier frame terminates at the bogic centres, there
is no objectionable overhang either of the boiler
frame or tanks. The engine thus automatically
movcs its centre of gravity in the right direction.
The wheel arrangements may, of course, vary.
There may be four, six, eight, or even ten coupled
wheels in each bogie, with independent wheels, if
required. The drawing on this page shows a Garratt
engine with eight-coupled bogies; in the plan view
traversing a curve of 33o chains radius.
circle
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A Simple Device for Making Small Rivets.
By ]. NORMAN JOCKEL.

The contrivance illustrated herewith is a tool
which often proves exceedingly useful when a
few small rivets of a size or material not in stock
nor readily obtainable, are required, while it will be
found quite easy and cheap to make.
The essential part of the apparatus consists of

GARRATT Loconoriva,

illustrations, reproduced by courtesy of the editor
of The Railway Gazette, clearly show the leading
characteristics of the Garratt locomotive.
The
boiler is carried on a girder frame pivoted and sup
ported at each end upon the bogie at that end.
It may lie as low in the frame as required, irre
spective of whether small or large wheels are used,
or the centre may be carried higher above the
rails, and an exceptionally large diameter of barrel
be employed.
The steam bogies, with their water tanks and
coal bunkers, being the heaviest parts of the engine,
are well located for checking the shouldering move
ment, which is one of the principal objections to
articulated engines, as hitherto built.
A prominent
feature of the construction is the increased stability
of the engine when traversing curves. Unlike
other engines, the sharper the curve the further
back is the centre of gravity brought inwards,
owing to the whole length of the centre-line of the
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TYPE.

a bar of mild steel A (Fig. 2), through which a
number of holes differing in size are bored, a rivet
being formed by inserting a. length of wire of suit
able gauge into the hole and riveting over the
projecting end, which should be equal to the diameter
of the wire.
Figs. 2 and 3 show respectively a plan and sec
tional end elevation, while Fig. I is a photograph
of a differently proportioned model made by the
writer, the middle portion A being thicker than
This added to the
that shown in the drawings.
solidity of the thing, but the extra thickness was
decidedly a disadvantage. The part A, then, is
in.
made from a piece of mild steel 1 in. wide by
thick and 4 ins. long; a chanifer or bevelled edge
of about
in. on the top will greatly improve the
and render the tool more comfortable
appearance
to use. The number and size of the holes must
next be decided; the largest should not be more
than 3-16ths in., and the srn‘allest less than i-32nd in.

i

i
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in diameter. It is advisable not to place these
closer than about Q in. apart, as the ball-head of
the hammer might strike the edge of an adjacent
The drilling of small holes,
hole and spoil it.
such as i-Iéth in. and i-32nd in., to a depth of
some care, the drill having to be
I; in. demands
removed several times and plenty of oil applied.
The part A must be readily detachable from the
base, and to hold it in position two pieces of fin.
bar 2 ins. long are drilled and tapped for two screws

August 5, 1909.

found the best material to use, but soft iron wire
is also good.
It is decidedly helpful to trim the
lower end of the wire ﬂat with a ﬁle, so that it
rests on the plate evenly.
It may also be found
advantageous to give the upper ends of the small

this can be done with
holes a slight countersink;
a ﬂat drill about twice the size of the hole.
All this may sound somewhat tedious, as it takes
but if I have bored the
some time to describe;
reader, I should just like to rivet his attention to
the fact that in reality neither the construction
of this handy device nor the making of rivets with
it is at all formidable, and the latter operation may
be performed quite quickly.

A Good Parting Tool.
By HENRY LEA.

Your readers will find the parting tool described
below a very useful one.
Owing to its thinness
it wastes very little metal, and if the blade break,
If ground to about the
it is very easily replaced.
angle shown and the upper edge set at just slightly
work,
it will part of! a
below the centre of the
FIG. 1.
each, as shown in Figs. 2 and 3. The plate of iron
‘on which the whole rests should be at least i-ioth in.
thick, and, say, 5 ins. by 3 ins.
The positions
(or the parts A and B B are marked off, and holes
for the screws attaching the blocks B B are drilled
It is desirable
and countersunk on the under side.
to attach the contrivance to the bench, and to this
end four screwholes, as shown in the plan, may be
drilled. The edges of the iron plate forming the
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base should, of course, be rounded off or bevelled.
In ﬁtting the blocks B B, care must be taken that
the centre portion ﬁts tightly and yet smoothly;
it might be thought better to have it arranged so
that no movement lengthwise could occur, but if
the parts are a good ﬁt, this is not necessary.
As regards the use of the tool, the modus operandi
is as follows :—A piece of wire of the same diameter
as the hole is placed in position, being snipped off
so that it projects above the surface for an amount
equal to its own diameter. The free end is then
formed to the shape of a rivet-head with the hammer :
the bar is remQVed from the base and the rivet
knocked out from the under side.
Copper will be

l-in. round rod of mild steel very easily, being lubri
It will also
with oil during the operation.
cut gun‘metal and brass equally well.
Take a piece of worn-out saw blade.
(I always
use the thin ones with ﬁne teeth) -025 in. thick at
To
the working edge, -024 in. at the back edge.
form the slope ab in Fig. 1, hold the piece in
with the dotted triangular part pro
the vice
jecting above the jaws, and knock off the piece
with a hammer.
Then grind the sloping edge
smooth. and on the edge of the grindstone grind
the notch 0. Take a piece of wrought iron or
mild steel 4; in. square (Figs. 2 and 3). Saw a
slit de in it with a saw of the same thickness as
the piece (Fig. i), put a. al—in. peg through it at I,
and a 3-ioths-in. bolt through it at g. Insert
the piece of saw blade in the slit, as shown, and
Then grind the
screw
up the nut g tightly.
The peg I prevents
front edge to the angle show.
the tail end of the blade from rising by the pressure
With care one of
of the cut on the front edge.
will last for weeks, only requiring
these blades
sharpening on the front edge now and then.
cated
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tion in Metal.

By DAVID Scor'r.
(Continued from page 371, Vol. XX.)
T is possible a good many model enthusiasts
would rather prefer to build a more exact
scale model of one of the various types of
boats met with, and would like to follow much the
The plans
same procedure as far as practicable.
herewith are for a model of the tug-boat Terawhz'ta.
Australia,
to be used also as a salvage
built here for
steamer. and is of the following dimensions '—

7.—FROM A PHOTOGRAPH

ill

ft. ; with
Length, 120 ft.; beam, 24 ft. ; depth.
a displacement of 400 tons at 9 it. mean draught,
The scale
and to have a speed of twelve knots.
used is § in. = I ft.. which makes the model 4 ft. in
length, 9 ins. beam. about 4% ins. depth, with a
displacement of 311} lbs., at a mean draught of

ins.
At this stage it would be as well to give an idea of
what happens when a boat is required to be built.
In the case of the prototype, builders are called upon
to estimate for a boat to the speciﬁcations supplied,
the general dimensions, such as length,
stating
breadth at beam, depth moulded, also co-efiicient
0f fineness, under what survey and class, also what
tons to be carried and speed.
The builders, by past experience and the rules of
the society under which the boat is to be classed,
are able to do so, and prepare
plans, sometimes
make a model. to be submitted to the prospective
Owners, and if successful in their offer, working
Plans are gone on with, and are sent for approval
3 7<l2thS

Electrician.
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No.

and

l
l
l

or

under whose rules the boat
the} surveyors,
is to be built and classed.
As the plans come back, if approved of, the
quantities of the different sections of material,
and angles,
can be totalled up, tenders
plates,
called for the supplying of the same, and Ordered.
The loftsman gets the body plan, midship section,
etc., and screves the lines full size on a set of
boards or ﬂoor laid for the purpose, every frame
being put in, with the correct position of height of
floor,
shell seams, decks,
keelsons.
etc.
At the
same time the engine drawing ofﬁce are getting out
their plans for the pattern—maker, forgeman, boiler
maker, and engine shop, and as the material comes
in, the various departments are set to the actual
process of building.

THE

PROTOTYPE.

"TERAWHITA."

In the case of the model, with the building
material of sheet and angle brass of about 26 W.G.,
the displacement will have to he arrived at, measure
ments being taken in the same way as in the model
speed boat, when it will be found to come out at
about 315 lbs, which is the weight of model in
working trim, of which about I 3 lbs. will represent
the hull with deck and deck fittings, leaving 18} lbs.
for machinery with steam up or in working order.
As the plans are being got out and material
ordered,
an important piece of preparatory work
is going on in the building berth or slip, where
the ground is prepared to receive keel blocks, which
are erected to a suitable height for building and
launching. and on them is laid the keel, which is
kept in position by shores or props on either side.
The blocks are spaced at equal distances apart
to take the bulk of the weight of material as
the ship is being built, shores being put in along
the sides to keep it in position.
In our case a deal
board will be quite sufﬁcient, and about 4 it. by

The Model Engineer

round the sides for ﬁanging to form frame, using
In the building
the wood frame to ﬂange it over.
of a boat in the yard the frame angles are all cut
to the lengths required to go round from deck to
keel,
punched with holes to receive rivets for
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IO ins. by '2 in. thick.
A centre line should be
drawn on, with lines at right angles to it, to repre
sent the correct positions of frames.
The ff"mes
(temporary) are cut out of board about g in. thick,
the number being 13, the shape of each being got
from the body plan, Fig. 13. As it is proposed to
have permanent angle brass frames, the wood ones
will have to be cut less the thickness of the brass
round the outside, and they will also have to be
made the same height from the water-line, so that
they can be ﬁxed to the board at their respective
places, with a certainty of their being fair. , When
cutting wood frames to shape, the ones Nos. I to 5
and 9 to 13 should be left
in. larger round the
sides to allow for the bevel, the easiest way to get
which is to try a small batten along the frames
when they are in position, and pare them till the
batten lies flat across each.
The batten should be
applied along the shell seam marks, which should
frames,
have been copied on_to the
and should show
a fair line.
manner,
\thn all is faired in this
the angle
frames can be bent to shape
over each wood
halves,
frame,
and in two
Figs. 15 and 16, the
butt or joint being in the centre at keel. and ﬁxed
on through the shell ﬂange in the way of the outside
strakes.
The ﬂoor plates are cut to shape, the
heights being got from the PIOﬁle, Fig. 10, and
allowing } in. for a ﬂange along the top; and,
when ﬂanged, can then be soldered in position on

and Electrlclan.
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shell,
keelson
and
the ﬂoors,
angles
then heated in a furnace and bent to shape round
a set-iron, the shape of which
taken from the
boards prepared
by the loftsman, and when the
laid on the boards and corrected
frame
cold
is

fastening

is

I,

the frame. Small pieces of angle brass should
also be sold cred to frame to take the side keelson K.
The divisions, or bulkheads, frame numbers
4.
and 10, are of sheet brass cut to shape of wood
frame to the deck line, with 3-16ths in. left on
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to lie along the screve which represents the frame.
The other half is now set to correspond with it,
and then both laid on the boards again, with the
ﬂoor plate. the shape of which is now drawn on for
shearing, and the holes marked through the frame
The holes are also put in to take the
angles.
reverse angle along the top of ﬂoor, also keelson
connection,
and beam
bracket
holes.
When
ﬁnished. they are bolted together at the building
berth and the rivets put in, and the frame is then
heaved up in position on the keel and held with
WOOd ribbands, which go along each side, holes
being bored through the wood close to the shell
ﬂange of frame and a bolt placed through with a

Electrician.
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being gripped to the frames for the purpose. to the
marks put on frames when they were on the screve
boards, and made to look fair to the eye, when the
new marks are put on and the breadth of joint
painted on, which indicates the number of rows of
rivets required.
The model will be required to be lined off in the
same way. using a thin strip of wood for the
when
the plating can be commenced,
purpose,
beginning at the garboard or keel strake ﬁrst. and
completing both sides before proceeding with the
next inside strakes, which should be put on before
starting with the outside ones. all strakes being in
one piece where possible.
To get the correct sha pe

i

Sea /e

.

l

.
1
or" inc/res.

l

l

FIG. 13.-—~BODY PLAN or Mover. TUG-BOAT. “Termwmm.”

washer on the head, which catches the frame and
Deck beams
holds it securely when tightened up.
are also put on as the frames go up, having the
necessary beam camber, or round, and holes for
dock work, and a plumb line dropped every few
frames, from the centre of beam to the keel to
\Vhen all the frames, beams, and
keep them fair.
bulkheads are in place, and faired up, with the
stem and stem post in position, the keelsons at
centre and side will be the next to go in, also the
deck stqinger or side plates and angles, the rivets
being put in as the work proceeds; and where
the keelsons pass through the bulkheads, small
pieces of plate are ﬂanged to ﬁt round them to
The shell landings 0r
make a watertight joint.
seams are now sheared in or lined off, a batten

i
|
l
l
l
l
l
l

of each strake, a template of stiff paper should be
laid on and cut to exact size, which in turn is laid
on the sheet brass, 3-16ths in. being allowed for keel
ﬂange, also 3-i6ths in. to make the joint at the
seams, the lines on the body plan being the edges
of outside strakes.
The photograph, No. 7‘, will give an idea of what
a boat in frame looks like at this stage, and just
before commencing to put on shell plates ; the shell
landings are in course of being sheared in and
It is of a cargo boat which
painted. as will be seen.
is in course of construction in the yard of Messrs.
Ramage & Ferguson, Leith.
Reverting to the
model again, little difﬁculty will be experienced
in

‘

See next issue.
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SCALE MODEL OF THE TUG-BOAT
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By DAVID Scorr.
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and with the deck camber formed on the top side.
fixed on in the manner shown, Figs. 17" and 18*,
ﬁxed, the wood
and to which the brass transome
one being removed.
The counter-piece
now taken
oﬁ and the stern post put in place, holes having been
bored in the wood frames
to let the stem-tube
through, when the counter-piece can be replaced,
the stern post soldered
to the keel~plates at the
bottom. and the transome at the top.
The rudder trunk
a i-in. brass
_
tube. a. hole being bored through the
held
counter-piece to receive it, and
in place with a strip of brass,
bent
to the tran
round
and soldered
some.
The rest of the plating can now
be gone on with. The more difﬁcult
parts of the shell to form will be at
the after ends of siz'akes B, C, and
F. and they can be of short pieces with
the ends Joggled
to make a ﬂush
joint when soldered, the joints being
at the forward side of frame 12, on
strake B. and at the after side of frame
12, on strakes
and
(see dotted
lines on Fig. 13).
“here the strakes or shell strips take
the form of a ﬂat twist, such as at the
after ends of A and B, a little stretch
ing along the top edges will have the
desired eﬂect, using a smooth block for
F10. l4.-—PLAN OF BOAT DECK AND Barnes. snowmc Postrron
hammering on. The strake in the way
or VARIOUS FITTINGS.
of the bilge, where
there
both
frame and a fore-and-aft set, should
be hammered
along the centre to
keel—plate can then be ﬁxed on.
The stem post,
stretch it, taking care not to touch the edges.
which
casting, should now be taken in hand.
and at the after end of strake C, where the frame
and ﬁnished with the stern-tube ﬁxed in temporarily,
set
round, the
hollow and the fore-aud-aft set

setting the shell strips to ﬁt over the frames, and
with solder (the inside
they should be tacked
\Vhen one side of
frames.
strakes) to the angle
in.
keel strake is soldered on, the keel bar, f in. by
brass, in one piece, with stem, should then be bent
to shape to form the stem, and the after end pre
pared to joint with stem post, when it can be tacked.
in place with solder to the keel-plate. The other

is

Bur/ding

FIG. 15.
SHOWING

HOW ANGLE

boa rd

Fro. m.
FRAMES ARE BENT TO SHAPE

the tube being
in. brass.
The frame at the top of
stem post, called the transome, should be made of
sheet brass in the same way as the bulkheads, the
shell ﬂange being formed over the wood frame.
At the after side of transome a piece of wood, cut
to the shape at the deck line to form the counter.
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frame set should be bent in with the fingers and
then both edges stretched with the hammer till
the desired shape
obtained.
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though the latter has made
difference by placing
the Club’s initials across it.
Hastings, like Rye, Tooting, Southampton, and
some others, gives unlimited sail area, restricting
length only in their models.
Barrow-in-Furness adopts a clever design—a bee
and arrow. Let us hope their members are as busy
as their burgee suggests, and their boats as fast;
so, they should prove dangerous
opponents on
race days.
Bootle has just designed a new ﬂag, which is,
however, the same as Cardiff and Clapham Common.
The old Bootle ﬂag is also shown having the Derby
Park initials across
on a pale blue ground.
The Old Clapham, whose burgee
red over white
horizontal,
not much heard of in these days.
The
Clapham Common, whose initials C.C. are placed
on its burgee, is nearly forty years younger and is
one of those Clubs encouraging the steam model, in
addition to an excellent fleet of sail.
Cardiff
one of the old Clubs, and dates back‘ to
1868.
Their racing takes place in Roath Park.
The St. German's Club, also of Cardiff, was founded
only nine years back, their square burgee of light
and dark blue suggesting Oxford and Cambridge.
Edinburgh and Stanley Park, Liverpool, adopt
the same pattern ﬂag.
The latter is a well~known
A disastrous
Club. and dates back forty-eight years.
ﬁre occurred at one of the Liverpool Club houses a
few years back, resulting in the loss of large number
of very valuable models.
In Sefton Park they race to windward only, in
pairs, being turned by long poles and towed back
before the wind with them.
Of the Southern Counties Clubs, Southampton is
undoubtedly the oldest and possesses some fast
models, and the competition
very keen.
They
sail three classes‘3o his,
ft. and
ft. on water
line, sail area being unlimited.
Southsea,
in the
same county, sail on the canoe lake close by the
new Parade Pier, and have a ﬁne long stretch of
water.
Their boats have girth, L.O.A. and L.\\’.L.
measurement,
which works out to three classes—
150 ins., 135 ins., and 120 ins., though they have
recently been trying some metre models.
Ryde, in the Isle of Wight, have the same mea
surement,
and sail the last two classes.
This Club
unfortunately, seems to be falling off in member
ship, probably owing to the unsatisfactory state of
their pond.
Jersey, in the Channel Islands, formerly
strong
Club, seems to have suffered from the same com
not heard of now.
plaint, and
\Veymouth has evidently fared likewise. Poole,
however, close by, still races in Poole Park.
They
commenced
operations in r898.
Newport (Mom) has
pretty design for a burgee,
the black and yellow being unusually attractive
amongst the usual Club colours.
Hull sails but one class of model now, the IO
tonner, adopting the Y.R.A. 1,730 Rule. Two other
Clubs ﬂying the cross of St. George are Swansea
and Rye, the latter sailing an over-all type of

Burgees of our Model Yacht
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is, perhaps, only right that London should
possess the oldest Clubs—the Serpentine dating from
1842, and the Highgate in 1853; the former being
the only ﬂag on the sheet with a touch of orange
colour on it, the well-known initials being on a
ﬁeld of blue.
The arms of the City of London appear on some
of the London Clubs, and
will be noticed that
several other centres use the Town Arms on their
having three ships in full
burgee—Middleshrough
sail; Southampton three roses; \Vensum gives us
Norwich Cathedral;
Yarmouth
uses their three
demi-lions and ﬁshes' tails;
Norfolk and Nor
wich the castle on the lion's back; Tynemouth
three crowns;
and Liverpool displays their strange
bird, the Liver, from which the town is said to be
named.
taken by New
very ordinary type of ﬂag
castle, l’oole, Ilford, Southsea,
and Surbiton, the
last two being identical.
Maidstone, one of the new Clubs, adopts an
original colour, being plain green, and is the only
one of that colour on the sheet.
They sail three
classes of models—3 ft. and under,
ft., and over
ft.—-which
seems to he elastic enough to accom
modate anything.
Sail area
unlimited.
that of
Perhaps one of the prettiest designs
Tooting. a new Club also, which promises well.
The
plain blue with lettering on it. It
Club burgee
Will be noticed that the
used to denote the
Model Yacht Club is absent in this instance.
Some Clubs evidently ﬁnd
difficult to select a
burgee. and have had to fall back on the white and
South Shields
lflue ensigns used in the Navy.
Sunderland,
and Hastings are thus represented
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O judge from the numerous Model Yacht Clubs
in England at the present time, there is no
likelihood of the sport dying out—in fact, so
many new Clubs have sprung into existence recently,
and new boats,
bringing with them new energy
that it helps greatly to strengthen the forces of our
miniature yachting ﬂeet.
Our plate of burgees gives some idea of our
Model Navy, representing as it does over ﬁfty of
the principal
racing centres, each Club having a
good fleet of boats, and a satisfactory member
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By GEORGE PONTIN, Hon.

is

Clubs.
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Srcnmnes and members0/ Modll Yachting Clubs are mde to
commuﬂﬂ'llll n'piwls 0/ Club doingsand othernotesof mtensl [or
this column. Such notesshouldbesentin as early as posszblein
the manlh, but in anyrascal has] twrlv: days bc/on date0/ issue
in which theynr: 10appearl
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A ugust

boat.

Kilmarnock,
established in 1897, have
four
“ tonners,"
classes of
with a time allowance.
The
ﬂags at their starting lines being 21 yrds. apart!
They, like Southsea, give plenty of room to ﬁnish
in. The Southampton marks are only
it. apart,
and some exciting finishes have been witneSsed in
consequence.
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By MessRs. POLLITT and G. COLMAN GREEN.
OR purposes of inter-club racing
has now

an essential
feature
for clubs to
A yacht competing
employ the above rule.
under this rule must be measured
by the process
become

shown

here.

In all probability

all racing yachts (models in

.>_

n:

f
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The International
Rule
Yacht
Measurements:
Explanation.

Tynemouth have two classes, 10 and r5-tons.
Wirrall is another north country Club with a large
membership. It started in 1898 and is still in active
service,
sailing on a Corporation lake at Liseard.
ThisLClub also adopts the tournament plan of sail
ing, which is favoured by most of the large Clubs.
Norfolk and Norwich, also Wensum. have neat
The Norfolk Club, whose head-quarters
burgees.
are at Norwich, should be in a ﬂourishing condition,
beneﬁting by the services of an energetic Secretary,
who has recently published an interesting guide to
the various Clubs, and who is also the originator of
the “ National " movement in model yachting. The
"
"
National
ﬂag is shown on the last
square on the plate, and represents the
East Anglian section.
Glasgow possesses several Clubs-—
the Alexandra, Queen's Park, Den
nistoun,
and Victoria,
Springbum,
N_
though apparently not all in a ﬂourish
Alexandra ﬂies the Prince
ing state.
of Wales feathers in a crown, and the
Queen's Park burgee is a copy of the
Royal Southern Yacht Club.
Lowestoft ﬂies a pilot's ﬂag, and
has a ﬁne ﬂeet of yawls, which do
remarkably well on local waters. Leeds
ﬂies a tricolour similar to West Har
tlepool. At Manchester the Alexan
dra has a good ﬂeet of boats.
and
Leith
Edinburgh
originally

ML

Electrician.
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eluded) will have to conform to this method, which
laid down by the European Union for ten years.
viz., England, Denmark, France, Holland, Belgium,
Germany, Austria, Norway, Hungary, Italy, Spain.
and Switzerland.
The formula is—
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Park, when they
in
King’s
started in 1887, but have now a ﬁne
sailing ground in Inverleith Park.
'.
Gateshead
dates
only ﬁve years
I
back, and sails at Saltwell, their blue
"
“
on it.
burgee having a white
In addition to the Club burgees,
ins.
which are of sizes varying from
ins., the models
ins. by
by ins. to
_
'U
generally carry a racing ﬂag at the
peak, and some Clubs also use a numher
and
which aids identiﬁcation,
facilitates scoring.
The Club colours
are generally ﬂown on race days on
staﬂ by the lake.
In conclusion,
very satisfactory to note
that there are at least ﬁfty strong Clubs who
proudly hoist their colours this season, and
not improbable that this number will annu
ally increase, as the public become convinced of
the importance of these miniature ﬂeets in pro
viding navigators, yachtsmen, and sailors for our
country.
sailed

2
3

Fla.

_

=linear rating,
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in which

L=length oi L.W.L.
0 added

water line) added

(load

to

to b.
diﬁ'erence
the girth and
between
twice the ireeboard at the bow ending of

a=the

L.W.L.

b=one-ﬁfth
of the diﬂerence between the
girth and twice the. ireeboard at the
stern ending of L.\V.L.
B=breaclth of beam.
G=chain girth (112., measured from upper edge
of covering board round keel to covering
board again at that station where such
measurement would be greatest, less twice
freeboard at same station).
d=the difference between the chain girth and
skin girth at G.
S=sail area.
F=mean ireeboard.
First, measure the length of the L.\\'.L.
1
usual way from a to b, Fig. I.
I
Result, say,
4i 1
Seromi, measure the girth at a, as per
\
dotted line, Fig. 2, and deduct twice
I
the freeboaird at that point.
.
.
Result, say.
-5 ,i
Third, measure the girth at b, as per
dotted line, Fig. 3, deduct twice the
I
freeboard
at that point, and divide
|
Result,
1 r
by 5.
say,

August 5, 1909.

provided that the maximum chain girth does not
exceed that of the station so ﬁxed anywhere for
ward of that station, or by more than 3 per cent.
anywhere abaft of that station.
Should there be any hollow in the fore and aft
underwater proﬁle, the girth and difference mea
surements
should be taken under an imaginary
line excluding such hollow.
Remember.—The rule is intended to tax the
"hollow" section, and therefore compels a yacht
"
to be of " full
and healthy body.
Build your
yacht 36 inches or 42 inches L.W.L. to get the best
sport, and a sufﬁciently large and poweriul craft to
thoroughly test the International Rule, which is
to be in force till December 3ist, 1917-, i.e., ten
years.

Club Doings.
Southampton Model Yacht Club.
The annual race for the Secretary's Challenge
Cup was sailed on the club’s water on June igth.
and brought out a good show of the 3o-in. class.
h'z'llamcy (Mr. Bartlett) holds the trophy, and made

l

Fourth, measure extreme beam wher
ever found. . .
Result, say.
Filth, measure the chain girth, as per
line,
dotted
Fig. 4, at that part of
the yacht at which the measurement
is greatest,
deduct twice the free
board at that point and divide by 2.
Result, say,

I2

0

See Note below.

Sixth, measure the skin girth. as per
dotted line, Fig. 5, at same station
as above, and deduct the chain girth
as found above, multiply the differ
ence by 3.
.
Result say,
Seventh,

measure
the
17, British
page

sail

area

Model Yacht
Club's Guide), ﬁnd the square root
of total sail area, and divide by 3.
Result, say,
Eighth, add

together all the

3

(see

above.

l5

Result,
81-5
Ninth, ascertain
the mean irceboard
thus: Add together once the free
board at (a) the bow ending of the
L.W.L., once the ireeboard at (b)
the stern ending of the L.\\'.L., and
twice the ireeboard at the girth sta
tion G and divide by 4. Result, say,
2'15
Tenth, Subtract frrm above and divide
2)78-2 5
= the linear rating.
39'125
Nata—1i the chain girth be the same at sevrral
stations, that ne arest to the griatest beam shall
be adopted for subsequrnt nirasurcincnts.
But
if the keel underside line abalt the girth station is
straight except for a reascnable round at the
extreme, after end. the station for the girth measure
ment may be ﬁxed by the designer anywhere abatt
0t -55 of L.\V.L. length from its forward end

" MiscniBF," WiNNER
MR. SYRETT’s
or'flT-rnz "
SECRETARY'S CHALLENGE CUP, WITH “ PEARL
10 LEEWARD.
an excellent start by scoring nine points straight oil
was spoiled
her career
by lliischie/ (Mr.
before
and Lady Floss (Mr. Batchelor) coming
Syr'ret)
close up.
The other competitors' scoring was not of such
a character to ensure them a place. and though
some of tlirm sailed well, they invariably lost when
being handled near the marks. Several close ﬁnishes
were noted, and the breeze kept up well enabling
the. result to be announced to the interested spec
The ﬁnal scores
tators assembled round the course.

were: lllisrhief, 14 points (Cup); Lady Floss. l3;
i2 (winner in i908); Beryl, 7 (winner
Kit/army,
in 1907); Petra], 7 ; Pearl, 6; Ethel, 6; iMidgz. 4;
Reliable, 3.
Sibbi: did not start. The illustration
boat, which was recently
the
shows
winning
built in jersey for Southampton racing, and has
She is a long keel type.
proved a reliable model.
'lhe Pearl_is
and carries a good area of canvas.
shown to leeward.
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The St. Helena M.Y.C.

This new Lancashire club,

whose sailing ground is
denoted by its title, can boast of a goodly membership
and a strong tendency towards working on modern
The nucleus of the club, we gather, was a
lines.
number of more or less isolated model yachtsmen.
How they came together we know not, as their
secretary, Mr. Ernest Baxter, of 66, Lingholme
Road, St. Helens, Lanes, has omitted to say;' but
their combin tion with one aim
the fact remains,
an odbject adds another name to a rapidly growing

K39

tween them of the various classes, so with these
ﬁgures before them our readers can quite imagine
that in Portsmouth they can muster quite a fleet
of the various classes in existence.
It may also be mentioned that the metre-boats
are not voted a success by all the builders and
sailors of this type of craft in Portsmouth, and, after
seeing the antics of this type and giving careful con
sideration to the various classes, the Hon. Sec. says he
plumps for the ten-rater. The only fault he ﬁnds with
them is the restricted area of the spinnaker, as the pre

ent

rule

for

measurement

does not allow enough outhaul
and hoist to balance anyway
near the mainsai] and top
sail.
This fault also occurs
with the metre measurement,
also for inter-club racing the
ten-rater is a handy boat to

carry.
from
Another suggestion
to the
effect
Portsmouth
that model
yachting news
should be given every fort
night instead of monthly
during the season is having
attention.
Coventry—as it should be.
The Coventry Society of
Model Engineers recently ob
from the
tained permission
Baths and Parks Committee
to use the lake at Naul's
Mill Park for running both
their sailing craft and model
_.
" ~its»
This is cer
power boats.
tainly as it should be. We
MEMBERs or THE ST. HELENs M.Y.C. AND THEIR BOATs.
anticipate being able to re
cord some sailing events in
The photo
list of clubs throughout the country.
this district in the near future.
graph of the club was taken after one of this Season's
Orimsby and Cleethorpes M.Y.C.
The prizes on this occasion were:
racing events.
The results of some racing is reported just as we
ﬁrst, a copper kettle (on the deck of the winning
Particulars of the l 5-ton tournament
go to press.
boat, owned by the secretary);
second,
a gold
and a photograph of Mr. Mawer’s winning Vixen
centred medal ; and third, a silver medal.
The
will appear in our next yachting number.
Secretary of this club is Mr. S. Brown, 61, Clerke
Portsmouth Model Yacht Club.
Street, New Cleethorpes.
The Portsmouth Model Yacht Club paid a visit
to Ryde on \Vednesday, July 7th, to sail the away
With a very
match with Rydc Model Yacht Club.
strong north'west wind blowing the miniature craft
At the end of the ﬁrst heat
were got under way.
stood: Portsmouth, 8 points;
the scores
Ryde,
[Reports 0/ matings should be sent Io Ike ofﬁcesof T11: Mom-3L
P.M.Y.C., 15 points,
ENGINEER million! delay, and will be inscritd in any pay
16 points.
Second
heat:
Iirula! its!!! if receiveda clan nine days be/orr its usual date
P.M.Y.C.,
R.M.Y,C.,
Third
heat:
33 points.
0/ publmnlwm]
R.M.Y.C., 35 points. Fourth heat:
37 points;
Provincial Societies.
P.M.Y.C., 56 points; R.M.Y.C., 40 points. Ports
ordinary monthly meeting
Birmingham.—-The
mouth lcading at the end of match by I6 points.
was held on \Vcdnesday. July 14th, 7.30 p.m., at
The P.M.Y.C. was represented
by Mr. Coxen‘s
Hotel,
Street, Birming
Congreve
the White Horse
Saucy Sally, Mr. Talluck’s Sport, Mr. Hablfitzel's
Mr. E. Hearn (vice-chairman) took the
ham.
The Ryde
Nancy, and Mr. Clive \\‘ilson’s Florence.
There
chair in the absence of Mr. H. S. Phillips.
M.Y.C. was represented
by Mr. Cooper's Ariadne,
was a fairly good attendance and great interest was
Mr. Burden's Syringa, Mr. Hapwood's Eldrcd, and
was
shown in the Society. One new member
Mr. King's Dainty.
The Ryde M.Y.C. sail the
A vote of thanks was
elected during the evening.
return match at Southsea August 18th.
for
his kind invitation to
In Mr. Cuthbert Payne's article on scoring points
passed to Mr. Henry Lea
in July ist issue
the Society for its members to visit him and see his
on “Model Yachting,"
it is
The "special"
model
railway and workshop.
stated that the S. & P.M.Y.C. have fourteen boats.
item of the evening was the exhibition of a friction
This is rather misleading, as it should have read
boats.
It is worthy of mention
testing machine brought by Mr. jas. Carson. The
fourteen-metre
members of the Society are now engaged in making
that two members alone have fourteen boats be

‘

The Societyof Model Engineers,
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a testing stand for model locomotives of various
gauges, the castings for this being on view during
the evening.
Some time ago an item was inserted
under these reports asking that ﬁrms advertising in
THE MODEL ENGINEER should forward their cata
logue to the Society for use of their members, as
no doubt it would lead to business.
Very few ﬁrms
however, appeared to notice this, and if any care
to forward them to the Secretary they will be
appreciated and put to good use. The next meeting
will be held on \Vednesday, August 4th, at theVVhite
Street,
Horse Hotel, Congreve
Birmingham, at
Prospective members who would care
7.30 p.m.
to join may do so at this meeting without waiting
for the ﬁrst meeting in our ﬁnancial year (viz.,
October), as their subscription will be considered
paid for the coming ﬁnancial year or half-year, as
the case may be.—All information may be obtained
from the Hon. Secretary, C. H. Hawxesronn. 3.
Boscombe Road, Greet Hill, Birmingham.

Bradford—The members of this Society paid
a visit to the Bradford Fire Station on Monday,
The members, who were allowed
evening, July 19th.

their wives and friends, were shown round
by Inspector Forbes, who described the working
of the street alarms and recorders.
Mr. Forbes
then blew his whistle, and in three seconds four
ﬁremen
and two horses had appeared.
and the
latter were harnessed ready for the street in the
above time.
After this demonstration the new
motor fire engine was set going, and its features
This engine has done splendid
clearly described.
service.
After a vote of thanks had been passed
to Mr. Forbes the visitors departed about 9.45.
The next meeting has been ﬁxed for Monday,
August 9th, when all members are asked to be
present to transact important business—Further
particulars from the Secretary, 15, Hartington Ter
race, Lidget Green, Bradford.
to take

Coventry.—There will be a special meeting of
this Society on \Nednesday, August 18th, at 8 p.m..
at the Mayor's Parlour Cafe, Broadgate, Coventry.
when the President, Mr. ]. E. Greenwood, will give
a lecture on the “ Design and Construction of
Model Speed Boats.”
It is hoped that all members,
if possible, will attend this meeting.
Particulars
of the Society and membership cards to be had
Srunmass,
of the Secretary—R. S.
Hon. Secretary,
2i, Friars Road, Coventry.

Motor Cycle
Long

1).

Notes.

BY “ Pncsmx."
Short Stroke Engines.

More than one correspondent has written asking
my views as to which is to be preferred—an engine
having a long piston stroke, or one with a short
stroke. Really I do not think that, within certain
limitations, it matters very much.
If the engine
has a long stroke, its cylinder bore will be corre
spondingly less for any given horse-power; while a
short-stroke engine will, of course, require a larger
A long
bore to obtain the same cubic capacity.
stroke ensures better starting, but there is nothing
to equal an engine with approximately equal bore
and stroke for smoothness of running when speed
has been attained, and these engines
are almost

and

Electrician.
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entirely free from vibration. I do not look with favour
on any 3i h.-p. single-cylinder motor cycle engine
with a piston stroke much over 90 mm., and regard
engines of this size having more than 100 mm. stroke
as wrongly designed in this respect.
There may be
others who hold quite different views—indeed, such
there must be; but I know of one rider who tried
a machine having 3% h.-p. engine with 100 mm.
stroke,
and he complained very much about the
jerkiness at low speeds and excessive vibration at
high ones.
I am, of course, aware that some of the best
makers adopt a long piston stroke for the engines
ﬁtted to motor cycles; but on the other hand, there
are very many, equally renowned,
who strongly
favour a stroke as nearly as possible equal to the
cylinder bore, and never in any case much, if any,
above 95 min.
A single-cylinder engine can utilise
more
stroke than a
advantageously a "long"
twin, because with the two cylinders of the latter
a better starting effort is naturally afforded.
Thus
we ﬁnd several makers resorting to short piston
and larger cylinder diameters for twin
strokes.
engines
and'reduced bore with longer stroke for
A very successful type of
single cylinder engines.
3} h.-p. single-cylinder motor which I once possessed
It ran with
had an 85 mm. by 87 mm. cylinder.
remarkable sweetness, gave off the minimum of
vibration, and was very powerful.
A friend who
rode a machine nominally of the same horse-power,
but with cylinder 80 mm. by 98 mm., could generally
start better than myself, but in most other respects
he was usually at a disadvantage.
The increased
leverage of the longer stroke means added facility
in starting—all else being favourable—but
there
will be more vibration when running fast than in
the case of a short-stroke engine.

Tyres for High-Powered

Motor Cycles.

I

have before me quite a collection of letters
which have come in during the past fortnight from
who complain bitterly about the tyres
readers
About 70 per cent.
ﬁtted to their motor cycles.
of the complaints are from users of high-powered
machines set to propel side cars, and they have
of trouble
reached me principally in consequence

met with during holiday tours taken under these
'
circumstances.
A typical letter from a reader in Hammersmith
runs as follows :—“ I have just returned from a fort
'
Rex' motor cycle
night's tour with my 5 h.-p.
and side car and can hardly adequately express my
disgust with the behaviour of the tyres. Before
starting I had a new
tyre of so-called ‘extra
strong’ type ﬁtted to the rear wheel of bicycle,
and thought this would have given me reasonable
security from punctures and other tyre troubles.
On the contrary, the tyre did its level best through
out the early part of the tour to spoil what otherwise
has been one of the most enjoyable holidays I have
\Vhile traversing main roads it fre
ever spent.
quently punctured, whilst before 300 miles had been
completed it showed unmistakable signs of splitting
all round the edge of the rim. The so-called 'non
slipping' tread had vanished when the second day's
run had been completed, leaving practically a
smooth surface without any non-slipping qualities
whatsoever. Eventually it did split round the rim.
and I had to invest in a new cover in a provincial
town, leaving the damaged one in the hands of the
It
repairers to be forwarded when patched up.

August 5, 1909.
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has now come to hand. together with heavy bill for
The cover bought on the road has behaved
repairs.
somewhat better than the one it replaced, but even
that is very much wom after only some 400 miles.
The rubber studs have disappeared except at the
edges, where they are of little use, and it had to
come off the wheel four times for puncture repairs.
I paid good prices in each case, and am writing the
makers of the ﬁrst tyre, asking what they are
prepared .to do in view of the very unsatisfactory
behaviour of their high~priced
tyre. Can you
possibly advise me, from your own experience,
which tyre will be likely to wear well on the rear
'
"
wheel of a 5 h.-p. ' twin used with side car P
"
Another " side carist writes that he cannot ﬁnd a
tyre which will stand up to the strain of a 5 h.-p.
engine with the double load, and is heartily sick of
He also requires advice. A third
looking for one.
correspondent asks me if there is such a thing as
“
a cover that doesn't go to pieces after about
500 to 700 miles on the rear wheel with side car
\Vhile a fourth says that if his engine
attached."
gave him half as much trouble as his tyres he would
“
give up motor cycling altogether."
Now, what am I to say with regard to all this?
As a user of a high-powered motor cycle which very
often has to take a side car and extra passenger,
l have, of course, suffered a fair share of trouble
with tyres, but there has been a marked improve
ment these last two years, and I am very careful
in selecting my tyres and in putting.them
on.
Further, I never allow the covers to continue in use
when bad cuts have appeared
in the outer cover,
always repairing the damage as soon as possible
Then, directly the rubber
after discovering it.
studs or other non-slipping tread has worn off. I
have a band properly vulcanised on, and after a day
in heavy rain and mud I remove the tyres and clean
In other
the rims inside and out before replacing.
words I take great care of my tyres, and they, I
am sure, give me longer and better service in return.
Another point which I am very careful about is this :
the rear wheel of the cycle and the wheel of the
side car must be absolulely in alignment, otherwise
excessive wear of the tyre on former is bound to
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I

am regularly receiving enquiries relating to them.
am asked, among other things, which I consider
preferable—the separate generator type of lamp or
that which is “ self-contained,” 110., with lamp and
I think there is something to be
generator in one.
said in favour of both.
The separate generator
type permits of the use of a much larger carbide
carrying chamber, and the total weight, although
greater than in the other type of lamp, is divided
and the lamp bracket itself has only quite a light
load to support. On the other hand, the self
contained lamp is on the whole more convenient
to use. It requires no ﬂexible tubing between
generator and burner socket, and what is more
important, it can be removed
bodily from the
bracket for inspection of the engine or machine
at night time, a convenience wholly lacking in the
case of the separated pattern.
I have experienced the most faithful service from
a combined lamp known as the " Nulitc," supplied
to me a considerable
time ago by Messrs. A. \V.
I.td., for something under a sovereign.
Gamage,
it has seen much hard usage, but is as good now,
so far as lighting and every other essential is com
cerned, as when I had it new from the vendors.
Of handsome appearance and strongly made throng h
out, it Sets oh the front portion of a motor cycle
to advantage.
In my case the “ Nulite " replaced a
lamp of similar pattern, but of foreign manufacture,
with which I had nothing but trouble, the lamp fre
quently jolting off its bracket and getting more

I

result.

Many side carists are careless of this important
adjustment, and they pay the penalty in heavy
“'hen all this is said, however, there
tyre bills.
remains the chief point, viz., are the tyres sufﬁciently
well and strongly made to stand the strain put upon
them ? Some I know are, while others decidedly are
not, and it is not only the cheap ones but some of the
expensive tyres that come within the latter category.
i believe there still remains room for considerable
improvement in tyres designed for the heaviest
passenger work with motor cycles of high horse
power.
My own tyre expenses are heavy, more so
than those connected with any other part of the
machine, but, of course, I put up a large mileage
in the course of a year.
I am open myself to con
sider very carefully any claims made on behalf of
a motor-cycle tyre other than those I have tried,
and meanwhile I am writing privately to the four
from whose letters I have quoted,
correspondents
giving them a few particulars from my own ex
periences with different tyres.
Motor

Cycle Headlights.

Although the present is not the season of the
year when lamps on motor cycles are most in demand,

Tm: " Nuu'rs"

COMBINED

LAMP AND GENERATOR.

and more damaged each time, while passage over
unusually rough roads at any but moderate speed
often resulted in dislocating some portions of
With the
the lamp or jolting
the light out.
" Nulite "
this is impossible, as the lamp is sent out
complete with a very substantial bracket of its
own, of special design, and well capable of support
ing the weight it has to carry. The lamp gives
a very strong light, being ﬁtted with a large double
burner and powerful lens.
It is equipped with a
safety device consisting of a chamber or gas re
within the outer metal casing
enclosed
ceptacle
at rear of water carrier, by a rubber wall capable,
in the event of an excess of gas accumulating, of
being distended or even bursting under unusual
pressure, and thus providing—by means of a circular
opening in the metal casing at the rear—a way of
escape for the gas.
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It is extremely unlikely that this device will
ever be needed except in the most unusual circum
stances, and I can only imagine it to be required
on the part of
as the result of gross carelessness
However, it is a reﬁnement which adds
the user.
to the attractiveness and utility of the design, and
as before said, within the outer
being enclosed,
casing of the lamp and therefore out of sight, it
detracts nothing from the handsome appearance of
I have borrowed from
the lamp as a whole.
“ Messrs."
Nulite
A. \N. Gamage, Ltd., a block showing the
motor cycle headlight, and this is reproduced here
with, so that readers may obtain some slight idea
of its appearance.

i
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3‘ H- (1355101)
"Illa! I
[n.7lol_ Model 0.W.R. Bollor.
am designing a model boiler of the G,W.R. 33 Class locomotive
on the drawings which I have enclosed,to {-in. scale, but I am in
trouble about the tubes. (1) Would ten solid-drawn brass tubes
in. outside diameter be sufﬁcient, as the barrel is i in. bigger?
22) Would cylinders lin. by 1}ins. be suitable to drive four driving
wheels coupled, 5 ins. diameter, twentv-two spokes, and four
bogie wheels 2! ins. diameter, ten spokes.5 (3) 'I here are twenty
one stays 5-3znils in. diameter—threelongitudinal, two in lhroab
plate, four in thecrown, andfour eacheithersideof firrbox. Would
the fll'l’bOXbe stayedsufficientlywith this total ? (4) Would this
boiler, fircd'by charcoal at given dimensions,be a working sum
at 50 lbs. pressure?
We can find nothing radically wrong with your design. The
only trouble you will have will be makingit. It is one of the most
difﬁcult boilers you could undertake,and unless you make it well,
‘
you will have much the samebother with it as Mr. Averill e!
0'
enccd with the boiler for his mammoth tank locomotive.
Will you make the tliroatplate,and how will you fit the inner ﬁrebox

Replies in Brief.
L. P. H. (Kingston).—A wider belt is undoubtedly
required, and as you have an adjustable engine
pulley see if the belt rim on back wheel Will accom
modate a i-in. or even {in., and if so ﬁt the largest
can get the
possible.—-—]. H. G. (Brixton).—You
or
article you are requiring either at Gamage's,
"L. N.
the Service Company, both in Holborn.
be ample. espec
4567" (Hampstead).—3§ h.-p. should
ially if you are prepared to go to the added expense
of a two-speed gear. See Note above. (a) The clutch
is slipping, despite your adjustment of the Bowden
wire.
Slightly slack off the milled ring on the out
side of the spring so as to allow the latter more free
write again as to the
dom of action, and after trying,
" HBAVYWEIGHT " (Manchester).—-No, it is
result.
not advisable to use graphite in lubricating the
It will not lubricate properly in view of the
engine.
extreme heat, and you will get into difficulty if you
M. R. L.
persist in trying the experiment.
are under an entire misapprehen
(Chester).--You
The gases are not ﬁred every time the piston
sion.
commences to descend, but only on the completion
stroke. The induction stroke
of the compression
draws the new mixture into the cylinder, and the
next up stroke compresses it. Then the spark occurs
and the explosion duly takes place.“ All this and
Petrol Motors
much more is lucidly explained in
Simply Explained," published at this ofﬁce.
to say that after reading
H. A. K. (Norwich) writes
"
“
sparking plugs. appearing
Lodge
the Note we
on pages 4;. and 43 of the July 8th issue, he pur
chased one of the plugs, and has since been using
it consistently in the front cylinder of a twin
cylindcr motor cycle, and with the most satisfactory
results.

Queries and Replies.
D. E. (Fence House) writes: A;
[2i,9ro] Transformers.
I would be much obliged
a constant readerof your valuable
paper,
following.
the
have constructed a io-volt
would
answer
if you
3-amp. dynamo, which I intend using for lighting. Could you
give me all particulars—sizeof wire, number of turns, length and
breadth of core for a step—uptransformer to Work dynamo from
a 4-VQlt accumulator? Also, what size and number of turns will
be used in primary and secondary for a step-down transformer
from 6,000volts down to 500?
You cannot transform"the voltage of continuous current save
by a motor-dynamo—a rotary transformer." In any case, it
would be absurd under the circumstances to transform at all.
Run lamps direct from accumulators. This is the only economical
method, except driving the dynamo by a prime mover. Your
knowing what amount
second query cannot be answeredwithout
“
of current is to be used. See How It Works—An Alternating
Current Transformer," in THE MODEL ENGINEER of March 29th,
i906, and six following issues.

in place after it is made? We would recommendthat the throat
plate be made of gun-metal,cast from a woodenor metal pattern,
and that it be fitted to the outer ﬁrebox last—by screws whm
rivets cannot be employed. (i) We reproduce your sketch of
tubeplate. You will see that the tubes you propose (dotted linesl
do not take full advantageof thespaceat our disposal ; we recom
mend twelve tubes i in. diameter, as in ~catedon Fig. i. Screw
the tubesinto the ﬁrebox tubeplate. (2) Yes, cylinders {-in. bar!
by ri-in. stroke, or even i-in. by rl-iu. stroke will work well~
The driving and beginwheelsare stock
(3) Stays shouldbe
1}ins. to 1} ins. apart throughout. They should be of bronze and
screwedinto
both
lock-nuttedwhere
possible and 50“
be
plates,
soldered. (4) The intention to use solid fuel and the desire ‘0'
moreperfectmodelshouldbe
thesolemasonsfor
this typeof model
a
boiler. You can get all you want as regardssteamingfrom a water
by
liquid
fuel
tube boiler
adopting
(spirit, paraﬁn, or pclmll.
and you will ﬁnd a water-tube boiler much less diﬁicult to make
[zi,8$5i Failure of Chemical Rectifier.
R. R. (Claphlml
writes : Referring to the rectiﬁerdescribedin your issueof Septem
her 17th, 1906,having made same, I fail to get it to work.
leadand aluminium platesare6 ins. by 2}ins. by i in., in a satura
solution of pure ammoniumphosphate. Connectionsare as uner
(not reproduced). I cannot get continuous current; all I get 15
a small current of an alternating character—just enough to move
a very sensitive galvanometer. I believe the chemical must be
wrong or the aluminium. Having taken great care with such a
simple pieceof apparatus, using distilled water and making a mu
casefor it, I ﬁnd it most annoying. When the currmt is on bubble!
come on both plates—this is tasting with direct current to "Y
and find the fault of the action of it, believing that the currcﬂ!
cannot go from aluminium to lead, but from lead to aluminium.
l lid this is not the case testing with three new dry cells and 3"
M5
amperemetcrreading from 'r to 1 amp., it goes over five
l1"
either way, then slowly drops back as it gets polarised wi
supply the lamps light up, and keep so, but do not get dull.
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The connectionsappear to be correct. The current should go
from lead to aluminium, but not from aluminium to lead, as you
say. The action dependsupon the production and alteration of
a polarising ﬁlm upon the lead plates; as this is due.to the flow
of current, it may be that you are trying to work with too small
a'flow of current, so that the changedoes not occur. We advise
you to try the apparatuswith a larger flow of current, say 2 or 3
amps. The testwith thedry cellsis probably misleading. Electro
As you suggest,
lytic rectiﬁers are somewhat uncertain thian
the fault may be in the aluminium or the solution: but we are
inclined to think it is due to insufﬁcientcurrent. Other solutions
are used, such as oxalic, gallic, and acetic acids or salts of tartaric
may succeedwith one of theseif you fail to get
acid ;
perhapstyou
wi
that describedin the article. Phosphate of am
satisfaction
monium solution is, however,well known as suitablefor the purpose.

H. W. (Wood Green) writes:
[21.33!]_Coherer and Aerial.
Am experimentingwith wirelessti-lcgraphyand ﬁnd that my own
cohereris not sufﬁciently sensitive. Could you kindly inform m.
—_(r) \Vhere I could obtain a ﬁrst-class Marconi coherer? (2) The
price of same? (3) if very expensive,one on similar principle,
but cheaper? (4) What size spark to be used with 500 ohm
G.P.O. relay to signal quarter of a mile (houses intervenin )?
(5) What style aerial wires are suitable? (6) Height of same?

H. A. V. (Clapham)
Motor ({ n.-r.).
{21.754} Induction
wish to makea l h.-p. induction motor, 25 volts 5o periods,
writes :
3,000
and shall be glad
to drive a dynamo direct-coupledat
hat windings for 32
if you will answer the following queries. Lam"
give
of
wire
of
starting
and running
sizes
slot stator?
(Please
coils, and diagramsof same). Should slots in rotor be cut at angle;
currents,
angle?
1
your
book
on
alternating
have
if so, what
also Tm: Monet Excimrn of June r6th and 23rd (1904),but do
I
not seewhat require.
You must be prepared to do someexperimentingwith windings.
it is not a simple thing to make a successfulsingle-phasemotor.

I
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New Catalogues

and Lists.

Electrical “'orks, Fairﬁcld Road. HounleW-—

Middlesex
Owrng'to inc-easing bliSlIlt'Ss'this ﬁrm have removed to larger
works in l-‘airtir-ldRoad, Hnnworth Road. H Hirislow. Their new
premiseswill give them greatly increasedfacilities for turmn'y out
all kinds of_cnginecringwork. Their newfoundry, also, will eioiablc
them to give prompt delivery of castings in brass, gunsinetal
aluminium, alloys, etc.
’

The article in Ta: Moon. ENGINEER referred to will serve you as
a generalguide, but you shouldwind your stator to have two les,
as per di
or of our Handbook (N0. 33). The coils s ould
be threaded through the slots, as indicated in the article referred
to; diagramsgiven on page 181of Tm: Moon ENGINEERfor August
23rd, r906, also explain this. Take twenty of the slots for the
mainWinding—that is, ten slots at each of the ends C C (Fig. 21
of our Handbook, N0. 33), and twelve slots—that is, six each side,
to form the coils D D. For the main winding, use eight turns of
wire in eachslot, making 160turns total
No. l2 gaugeD.C.C.
copper
t e starting winding use eight turns per slot
for the winding. For
of samegaugewire, making a total of ninety-six turns for the wind
ing. Probably about 5 lbs. will be required. The rotorcan be
of squirrel cage pattern, as describedin the article to which you
refer,with the same number and size of bars ; they should not be
cut at an angle with, but parallel to, the shaft. The coils of each
pair should be connected as Fig. 1, assumingth-v are wound in
the same direction. A simple starting switch can be arranged
as sketch(Fig. 2). Switch blade is wide enough to connect sand
for starting, but rests on 2 only for running position;
gatoglaher
main coils, 8 starting mils. If motor does not start readily,
try someresistancewire connectedin parallel to the starting coils ;
seepage70 of our Handbook (No- 33)
\

a

'

4

21754

a

pray/V”

3

I

if

’l'

(1) The Marconi Wireless Telegraph Comme “(mild Pmbably
suppl you with one of their coherers,but we do not know what
woul be the" pnce_ (3) We believe that Mr. Leslie Miller.
electrical apparatus maker, of Hatton Garden, London, E.C
suppliesexcellentcoherersat about 75.6d. (4) Impossible to say,
as coumdons van. vary greatly and there is an enormous range
of sensitivenessin the apparatus used by different amateurs.
r~in.or 2-in. spark coil shoulddo the work comfortably, but get the
biggest you can for ﬁling coherer work. (5) A5 to height and
(1351 of aerial, we would recommendyou to study our handbook
.. wlreless Telegraphy for Amateurs." There is
no data which
enablesone to say for certain what the height must be, but the
height and dimensionsdepend somewhat on the spark length, or
rather energy deliver” 0‘ your cou'
’1'. C.
[21,854] High - FreQuency Transformer.
(Uppmgham)writes: would be obliged you could give me some
infomauon on the followmg:—When using the transformer
described by Mr_ Howgraye-Grahamin Nos. 420 and 426 of Vol
XX, what current 15required in primary circuit to obtain spark
ins. in secondary? Would an accumulator
or
of
volts
4,, amps, be at all suitable for n?
The coil to which you allude
transformerfor high-frequency
currents, and befopeIt can be of any use to you, you must have
an ordinary spark induction coil, condenser,and a dischargegap
Your accumulator would probably be insufﬁcient to su ply
induction coil which would give enoughenergy to work tins trans"
{omen You are advised to look up back numbersof THE Moon.
EyclNEER for Mr. Howgrave-Graham's previous articles and to
obtain thoroughunderstandingof high-frequencyapparatusbefore
going further.
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we cater for model yachtsmen both at home
abroad, in the ﬁrst number of each month.

t

A

S'l‘RlKl'NG

us from a
letter has reached
correspondent in Brisbane, who, subscrib
"
asks if he
ing himself
Wooloongabba,"
He writes :
may venture a criticism.
have been a consistent purchaser of bound
volumes of THE MODEL ENGINEER as far back as
the second volume.
These earlier ones I have ac
quired only recently, but I am afraid I cannot
justify the payment of qs. tor a volume of your
excellent paper when the subject that holds my
attention is sometimes hardly to be found in a useful
I refer to model yacht design
form once a year.
and cOnstruction. If I may venture a criticism,
1 am of the opinion that the subject has never been
Some excellent
done justice to in your paper.
theoretical work did appear in the earlier numbers,
‘
but the late \Vilson-Theobald, in his Model Yacht
Architecture,’ was not as concise as one could have
wished. . . .The photographs of sailing models you
publish are 80 per cent. of them simply ludicrous,

"I

and even when the hulls look passable the sails are
The men who
like calico rags on a blackthom.
know something, and whose ideas are worth buying,
don't write; the incompetent—and here I bow
Surelya few
gracefully—are very much in evidence.
photographs of model yachts and model yacht races
in and around London would tempt one to become
There certainly is no excuse for the
a purchaser.
absence of these, if the paper is to have any sup:
porters from among these who don't love the per
fume boat and the lathe . . . . One marvels that in the
United Kingdom some enterprising person does not
aspire to become the Thomas Fleming Day of model
yachting....We 'kickers’ are looking out for a
bright, useful little paper with competitions, de
You create your
signs, and model yaching news.
audience—Australasia,
America, Canada. South
Africa, and then Germany, and the Continent.
I
owe you an apology for having written at such
length, but then you see I am an enthusiast, which
is, I understand, a deplorable thing in British eyes."

i

i

His letter, though

ll

lengthy to reproduce in
full, is to all intents and purposes a plea for more
model yachting matter based on his knowledge of
the contents of this Journal up to the end of V0].
XIX, qualiﬁed with a certain amount of criticism
upon which, no doubt, some of our yachting readers
will have something to say.
Incidentally it gives
us an opportunity of reminding readers who reside
outside our own shores that it is neither necessary
nor always advisable to await the completion of
a volume of THE MODEL ENorNEEn before inquiring
into the contents of its earlier numbers. This is
a case in point.
Our Brisbane friend has not,
up to the time of writing us, seen the extent to which
too

i

and

I

So far as general model-making matter goes the
contents of a bound volume make as good reading
at the end of each half year as at any other time ;

but if it is desired to be kept posted in the more
recent developments of the numerous clubs and
societies throughout the country, and in what they
are doing, it is advisable to obtain THE MODEL
ENGINEER weekly through any newsagent, or direct
from our publishers, who will despatch each issue
as it is published on receipt of the yearly subscription
of 13s.
t
I
l
Despite the unfavourable weather conditions
which have marred many sailing events recently,
good progress has been reported from man y quarters.
\\'e are particularly pleased to know that the well
organised
petition to the Local Government Board
for better waters and more of them is making head
way.

'

U

i

We have a draft of this petition before us, and
can heartily commend it to the notice of everyone
interested in this, one of our national sports.
Lack
of space alone compels us to hold it over for publica
tion in another issue, but meantime Mr. G. Colman
Grecn, of r 5, Southwell Road, Norwich, the on
ganising Hon. Secretary of the British Model
Yacht Racing Association, will be pleased to deal
with any inquiries respecting it.

Answers
T.

to Correspondents.

“
S. (Paisley).—See
Practical
issue of June 25th, 1908.

Letter"

in our

Notices;
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall 6: Co.,
26-20, Poppin's Court, Fleet Street, London, EC.
Sole Agents for United States. Canada, and Mexico: Spon and
Chamberlain, 113, Liberty Street, New York, U.S.A., to whom
all subscriptionsirom thesecountries should be addresed.

Contents.
[The asterisk (') denotes that the subject is illustrated]
-

Construction of a 4-in. to 5-in. Spark (“oil‘
..
Another Home-Made Lathe' . .
..
..
Locomotive Notes'
..
..
..
. .
..
..
\Norkshop Notes and Notions'
Model Power Boat Construction in Metal' . .
Model Yachting Notes
..
Burgees of our Model Yacht Clubs’
The lntemational Rule of Yacht Measure
ments: an Explanation'
..
. .
Club Doings'
..
..
..
. .
..
. .
..
Society of Model Engineers
Motor Cycle Notes'
. .
. .
..
..
..
..
..
..
Queries and Replies‘
New Catalogues and Lists
..
..
..
..
The Editor's Page
. .
..
..
Answers to Correspondents
..
..
. .

PAGI.
121
r22
125
126

r29
l 35
136
138
r 30
14o
142
143
144

r44

Model ﬁngineer
And Electrician.

JOURNAL OF PRACTICAL

A

MECHANICS AND ELECTRICITY.

EDITED BY PERCIVAL. MARSHALL. A.l.MECH.E
VOL.

XXI.

AUGUST

No. 453.

12,

Flight Across the English

FRONT VIEW
Sunday

or M. BLERior's

morning, July

25th,

MONOPLANE,

i909, between

the hours of 4 and 6 a.m., M. Louis Blériot
ON ﬂew
across the English Channel from Calais

by means of a mechanically-propelled
ﬂying machine. It is easy to record the
achievement, but to appreciate its merit we must
picture to ourselves the long series of heartbreaking
failures, the ingenuity, the mental and constructive
to Dover
aeroplane

PUBLISHED

wmrv.

1909.

snowmo

Channel.

EXGINF.

AND

PROPELLER.

eﬂorts, the courage, the sacriﬁce of lives through
which success in artiﬁcial ﬂight has been approached.
M. Blériot himself has spent some nine years in
His mag
practical work with ﬂying machines.
niﬁcent performance is not the result of a single
He has made a series 0t
trial with one machine.
machines, commencing with oneIof the ﬂapping wing
some of them, it is reported,
have
type in 1900;
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not even been tried. Others, including the one
which crossed the Channel, have been altered to
He has repeatedly fallen
effect improvements.
with his machine when making flights, but owing
to his method of placing himself above the planes
Several of his
has received
no serious
injury.
ﬂights have been made across country for consider
able distances up to nearly twenty-ﬁve miles.
The machine which he used on the present occa
sion is his No. 11 monoplane, a type of which he
has been almost consistently an advocate.
Our illus
trations give a good idea of the general construc
It is one of the smallest machines at present
tion.
Some reported dimensions are 23.1't.
being used.
6 ins. in width measured across the principal planes,

August 12, 1909.

Ari, inﬂated india-rubber cylinder 1 ft. in diameter
by 6 ft. in length was carried to assist in keeping
the machine aﬂoat if it descended into the water.

A control lever adjusts the position of the rudder
and twist of the main planes.
The elevating
planes are adjusted from a pedal lever.
M, Blériot commenced
his ﬂight at 4.35 a.m.
from the village of Barraques, which is close to
Calais, the machine, rising from some ﬂat ground
behind the village at about the level of the sea,
having made a preliminary ﬂight of about ﬁfteen
minutes' duration at 4 o'clock a.m.
A torpedo de
stroyer, the Escopette, lent by the French Govern
ment, was in attendance in case of accident and to
act as pilot and show the way across.
The ﬂying

;l|l Qgi

GM-"

_.

GENERAL VIEW

or run MonoPtANe

'

m Serrnmce's SHOW-ROOMS?
IN

which are 6 ft. from front to rear edges, and its
over-all length from front to tail end 23 ft. The
total supporting area is approximately 150 sq. ft.
At the tail end are vertical and horizontal directing
Propulsion is by a three-cylinder nominal
planes.
25 h.-p. Anzani petrol motor, which drives a two
blade wood tractor screw 6 ft. 7 ins. diameter
The bore of engine
placed in front of the machine.
cylinders is stated to be 105 mm., and stroke of
Exhaust valves are mechanically
pistons 120 mm.
There are
operated with automatic inlet valves.
auxiliary exhaust ports which open at the end of the
stroke ; speed about 1,200 r.p.m. The frame of the
machine is of hardwood with steel piano wire stays.
The planes have a rubbered cloth covering, and are
ﬂexible, so that they can be twisted to meet the
conditions of ﬂight. One tip being lowered if the
other is raised, and vice versa. They are set to a
A device having india
lifting angle of 20 degrees.
rubber cord 5 rings is ﬁtted to absorb shock when
alighting, the ront wheels being connected to these
springs and the frame arranged with tubular slides.

--

1

.13

A DUMMY PILOT IS pucen

POSITION.

machine going

at over 42 miles per hour quickly
passed the destroyer, which is stated to be only cap
able of a speed of some twenty-six miles per hour,
and vanished from sight, its height being about
M. Blériot, apparently rel)"
250 ft. above the sea.
ing upon the Escapetle as a guide, did not carrya.
We may imagine his feelings when, after
compass.
some ten minutes had passed, he ﬂew into a haze
and could see neither vessel nor land. He seemed
to be lost in the air—alone—over the sea. The
situation might easily have unnerved him and
caused a disaster.
For ten minutes he continued
to endure the trying sensation
and then saw the
welcome shore of England—Dover, with its castle
and harbour—the goal for which he was striving
indeed, but away to his left instead of ahead. as
The ﬂying machine
he had hoped and expected.
was making a course towards the east and the Good
win Sands.
This necessitated a change of direction
to a course almost doubling back upon that in which
At this stage M. Blériot
the machine was going.
seems to have hesitated as to whether he should
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land

near St. Margaret’s Bay, but decided to adhere
to his original plan and make for Dover. This
indicates the conﬁdence which he must have in the
capabilities of his machine, as altering the course to
such an extent and when so near the cliffs where
unexpected eﬂects might be met with from air
M. Blériot
currents involved some risk of trouble.
altered the angle of his steering
planes; the
machine answered perfectly and changed its direc
tion towards Dover and the west, passing over some
warships and submarines on the way. Difﬁculties
were at once encountered owing to opposing wind
currents, and the speed decreased.
The machine,

“*0 i
a“

."v
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was blowing seems to have slightly favoured the
line of ﬂight until the turn towards Dover was
made.

The particulars which we have given must not be
taken as exact.
Available information diﬁers to
some extent; in all probability the precise details of
the arrangements and dimensions have been kept
secret.
The times of departure and ﬂight were also
and some dis
probably not accurately observed,
in various accounts.
crepancies are to be expected
However, the data which we give are suﬁcient for
anyone to obtain a good idea of the size of the
machine and its principles of construction.
“'e are

if

‘3 ,.l

,

M. BLERIOT

ALIGHTS

AT Dovan

in

M. Blériot thought
however, continued to ﬂy well.
he could have recrossed to Calais if he cared to do
so. On reaching D0ver Harbour he saw one of his
friends in a meadow waving the Tricolour, and he
Unsteady conﬂicting air
turned towards the spot.
and the machine
currents were again encountered,
M. Blériot then stopped his
circled several times.
abruptly to earth near the
motor and descended
Castle from a height of about 65 ft., making history
The time was 5.1 2 a.m.
and immortalising his name.
Not
and duration of the passage
37 minutes.
the deviation from a direct course,
withstanding
this is the fastest passage ever made across the
The
English Channel by any form of locomotion.
Whatever amount of wind
weather was calm.

THE

EARLY MORNING

OF

JULY

25TH,

1909.

indebted to Engineering for the following table of
details taken from the issue of that journal for
July 30th. In the account given it is stated that
they are partly supplied by Messrs. Selfridge (whose
generosity enabled the public to have a free view of
the machine at their Stores in London), and partly
Pre
through the courtesy of M. Blériot himself.
sumably, they are, therefore, to be depended upon,
unless, as previously suggested,
there is desire for
some amount of secrecy.
\Veight, empty
496 lbs.
,,

loaded

Total length
Span of wings
\Vidth of wings

718 ,,
26 ft. 3 ins.
25 ,, 7 ,,
5.9 ft.
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wing;

--

--

Weight carried per square foot
. .
. .
wing area
..
Weight of engine ..
Number of cylinders
..
Diameter.

Stroke

. .

..

..

..
.

. .

rating
Propeller diameter
,,
..
. .
pitch
Total distance traversed,
mated

..

..

of
..

..

. .

..

. .

..
esti..
. .

4514-7s q

a

4-76 lbs.
132 ,,
3.
103 mm.
120 ,,
20 h.-p.
2-08 m. (6-83 ft.)
0-75 in. (2-79 ft.)
3| miles.

Time taken
. .
. .
43 mins.
..
.. 43-3 m.p.h.
Speed, estimated ..
(A letter in the same issue gives details of the
propeller, and states that the slip is only 15 per
cent.)
M. Blériot's achievement is remarkable for several
reasons.
The passage was really a journey from
one shore to the other, and not a simple rush in a
direct line.
Shortly after leaving the French shore
M. Blériot discovered that he was proceeding in a
wrong direction and altered the course accordingly.
Again, as mentioned, he made a complete change
when near the English shore and ﬂew to the place
where he desired to land.
The start was not made
from a high altitude, but practically from sea level,
the elevation having to be adjusted so that the
machine would clear some telegraph wires near the
edge of the clifi, thus showing vertical control.
To effect this M. Blériot at ﬁrst ran his engine at
full speed, but having cleared the land he caused
it to run at less speed in order nrt to force it. The
machine is of monoplane type, with tractor screw
in front, and not of the biplane type with propelling
screws in rear, with which the greater part of the
ﬂying achievements have been made, and which
many people seemed to consider the only pattern
likely to be of much use. Some particulars of M.
Blériot’s work and an illustration of his now historic
No. 11 machine are given in the second and
book, " Flying
revised
edition of our popular
Machines—Past, Present, and Future."
The shape, in section. of the main and elevating
is similar to Fig. 1 of the series tried by
'
Horatio Phillips, as shown and explained in this
book. They are curved in section, tapering to their
rounded edges back and front from a maximum
thickness of approximately 3} ins.. situate nearly
Some drawings are
24 ins. from the front edge.
published in Flight, of July 31st, according to
which the transverse dimensions of the sections of
the elevating plane are 6 ft. 1 in. for the centre
portion, and 2 ft. 10 ins. for the outside portions;
the areas of the surfaces being 17 square feet for the
centre, and 8 square feet for each of the outside
portions, respectively. The centre portion is ﬁxed
to the main frame ; the outer portions are pivoted
on a bar, so that they can be tilted up and down to
The area of
adjust the elevation of the machine.
A run of
the vertical rudder is 45 square feet.
some 50 yards on the ground is required before the
machine rises in the air. M. Blériot was dressed in
a cloth suit, over which he wore a wool-lined khaki
jacket and engineer's blue overalls. On his head
was a. close-ﬁtting motor cap with ﬂaps which
covered the ears and surrounded his face.
At one
part of the ﬂight his impressions for some minutes
were that he was not moving.
planes
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of Enamelllng and
Lacquerlng Various Metals -

Processes

By E- STANDAGE
—~—
To ENAMEL Inos.

Powder and mix 1

1355,
3% 015_ Crystal
l 01, of puriﬁe
potash
x 01_ of saltpetre_
01,
of borax_
i
5% 015_ of ruinium,
Heat the ingredients in a clean covered vessel,
will at ﬁrst take
whereby a strong eﬁervescence
place, and the mass will ﬁnally fuse to clear liquid
This is poured upon an iron plate previously
glass.
moistened,
cooled off with water, and rubbed to a
thin paste upon a glass plate.
Pour this paste over the article to be enamelledv
allow it to dry very slowly, and then place the article
in a. hot mufﬂe furnace.
The enamel will, in a few minutes, fuse very uni
formly without bubbles, and form a lustrous trans
To impart an agreeable tint to
parent surface.
this enamel, mix with the above I-Q- drachms of a
cobalt,
obtained by saturating
preparation of
this with com
nitric acid with cobalt. decomposing
mon salt and evaporating the mixture to dryness.
This gives a pale blue colour to the enamel.
COLOURED
ENAMELS.
The ingredients are pounded to a ﬁne powder
in a stone mortar, and then placed in a heated
crucible.
To prepare the ﬂuxes a suitable furnace is used.
which must be entirely free from rust and lined
up to the cover with firebricks set in clay, so that
only the opening for the door remains free. Through
a hole in the centre of the cover, which is also
in the
the ingredients
provided with a cover,
To secure
crucible are stirred with an iron rod.
the crucible, a piece of brick is laid upon the grate.
The ﬁring is done with either charcoal alone, or
with charcoal mixed with coke.
Preparati'nn
0/ Fluxes.
i.—Fuse :
8 parts of minium.
15 parts of borax.
2 parts of ground ﬂint glass.
2.—Fuse '.
10 parts of ﬂint glass.
1 part of white arsenic.
1 part of saltpetre.
3.—Fuse :
1 part of minium.
3 parts of ﬂint glass.
4.—Fuse :
75 parts of minium.
5% parts of borax.
8 parts of ﬂint glass.

Blue Enamel.
Powder and mix 4 parts of black oxide of cobalt.
Fuse them thoroughly
9 of ﬂint, and 13 of saltpetre.
over a charcoal ﬁre, pulverise, wash in cold water.
and triturate 1 part of this powder with l of ﬂux
No. 4.
Reddish-Brown Enamel.
Tn'turate in water I part of brown sulphate
of iron and 3 of flux No. i.
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Vandyke Brown Enamel.
Fuse together in a crucible 3 parts of ﬂux No. 4
and l of ﬁlings (iron), and lift it out by the tongs.
Take 5 parts of this and I of black oxide of cobalt,
and rub to a paste with water.

:49

and shrink it into the casting A. For shrinking in,
the shank should be turned about 1-iooth in. larger
than the hole that it has to ﬁt. Then slowly heat
the casting to a dull red heat, insert shank. be sure
to see that the hole is free from dirt or ashes or it

PARXSIAN BRONZE LACQUER.
Dissolve 1 part of shellac in 8 to 10 parts of
alcohol, and add to the solution
part camphor,
rubbed up, with a few drops of lavender oil. To
polish the lacquer, use a piece of very soft clean
felt. Dip it ﬁrst in a little olive oil, and then in
prepared white buckthorn, and rub the lacquer
until it has a lustre equal to a ground mirror plate,
and ﬁnally rub it with a soft linen or silk cloth dipped
in ﬁne starch.

l
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Tools and Methods for the Rapid
Production of Screws and

Small Turned Articles.

By 1. Essex.
greatest puzzles to the average amateur
engineer is, how it is possible to produce screws
and other small turned work so cheaply. These
“
" lathe,
are usually turned on a
turret
or else
“
on an
automatic ” lathe. The writer will, in the
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article. show how it is possible to produce
and with small cost on an
ordinary amateur’s lathe. with home-made tools.
Figs. 1, 2, and 3 showwhat is termed a box-turning .
t001. of which A is a casting or forging, machined
35 Shown.
Those who possess a planing or shaping
machine“ can easily make this out of 2} ins. by
ll ms. mild steel bar; but those who have not got
One of these machines can make a very serviceable
pattern and then
tool by ﬁrst making a wooden
havmg one made of cast iron.
It is preferable,
however, to make the taper shank B of mild steel,

TOllowing

Small articles rapidly

will be found to cause a bad joint.
Let it cool out,
and then it will be found to be a very tight ﬁt.
The best way to go about the job would be to bore
hole and turn shank where the joint has to be
made, only machining the remainder when they are
C is the cutting tool, which
shrunk in their places.
is a kind of knife tool. ‘the proper angles of which
are shown in Figs. 3, 4, and 5. D is an adjustable
back'rest, which should be made as shown in
Figs.6 and 7, of cast steel, and hardened on
the end which bears on the work.
This
should have a slot. as shown, for adjusting
it to work of different diameters.
The method
for getting the V absolutely central is to ﬁle
the piece to shape as shown, leaving about
5 in. longer over all; clamp it in its place
in the box A, insert shank into taper hole
in the live mandrel, and drill a i-in. hole, cut
off end across the centre of the hole, and ﬁle
the sides 90° as shown. using the sides of the
hole as guide.
E is a clamp plate for holding
L is a packing piece. F F
the tool or tools.
are bolts with a square under head as shown,
working in the slots 00; these slots are for
the adjustment of the tools and back rest. H
is an end-ﬁnishing tool. which is made out of
a. piece of %-in. round steel, ﬁtting the hole I,
which must be quite central. The tool is held
A small hole K is
in place by set-screw
].
drilled as outlet for air, as I is a blind hole.
The shank B is turned to ﬁt the taper hole in
the tailstock. and the face a is turned true,
so as to act as a guide to screw-plates, etc.
Fig. 2 shows the tool at work upon a piece
of hexagon steel, turning in one cut intoa bolt.
Figs. 8 and 9 show what is termed the stock
stop, the spigot of which should be turned a
push ﬁt to the hole N in the box—tool.
The use of this piece will be described later. Figs. 10
and r i show a hollow mill. which is a very handy and
cheap too] to use. as it sizes the work automatically.
It should be made as shown, relieved to a larger size
in the hole about in. from the cutting edge. These
will be found to cut very well if made with three or
four lips. These tools can be used in the box-tool
in the place of the end-ﬁnishing tool, if work be
required with steps upon it. Figs. 12 and 13 show
a collet, in which K is an outlet for air as before
described ; this is a very useful tool to hold hollow
mills or other similar tools.
In Figs. 14 and 15

i
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method of the stops, as all work of
this description must be done to positive stops.
N is the tailstock of the lathe, and O is the barrel.
P is a. piece of mild steel plate made as shown.

is shown the

piece (Figs. 16 and i7) is put between the tailstock
and the plate P; plate P is then run back against
the distance-piece,
the stock (which should
not
protrude farther from the chuck than is absolutely
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then brought up to the stock stop;
necessary)
the chuck
then tightened and the distance-piece
is lifted oﬂ the barrel.
The barrel
then run back
The lathe
_ so that the stop stock can be removed.
should then be started and a. trial out taken by the
cutting tool, which should be adjusted until the
obtained; the back rest D
correct
iameter
then
ught up to the work, and should follow
the tool about 1-16th in. from the cut, as shown
in Fig. 2. The end-ﬁnishing tool H should then be
adjusted so as to give the required length between
the shoulder and the end, and when the end

is

is

is

I

is

bored to ﬁt the barrel and sawn down, so that it
R is
may be clipped to the barrel by the screw Q.
SS are locknuts
a steel screwed into the tailstock.
on same.
Figs. 16 and i 7 show a distance piece,
the thickness of which should be r-3znd in. more
than the length of the spigot on the stock stop
(Figs. 8 and 9). These tools and methods can be
used with great advantage by those who possess
a hollow mandrel lathe.
“
The method of
setting up," as it is called in the
trade, is as follows: The boxbool is put into the
barrel ~O with the stock stop in position, distance

Fig. /7.’
is is
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" This latter one
try and make one 7
being the
coupled with the fact that the work
I was doing was in no immediate hurry, I at once
set about the job.
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Fig.4.
to your readers in helping them out of
difficulties on similar work
therefore an attempt to show
The following
how
did it, for the beneﬁt of any who might like
to follow my example and yet lack the necessary
initiative to do so without some help.
First, take a piece of tool steel and ﬁle it square
all over to r} in. by 9-r6ths in. by
rr-i6ths in.
then, having marked
off, as shown in Fig. I,
drill and reamer the hole
and saw
through at
BB. Then carefully setting
up square, drill
and reamer the hole C; next, take the recessing
bit and shank A and B (Fig. 4), which should be
hardened and ground to size (where grinding is
not convenient, they should be got up by lapping),
and with them bore out the chamber D (Fig. 2).
Still keeping the job set in the machine, put the
small centre
in the drill chuck, and taking
(Fig.
be useful

me to obtain rather ﬁner measurements
than I
X'a-S getting, and the thought at once struck me,
I must buy a micrometer," but tumbling on the
10p of that thought came a second,
“Why not

4)

has

C

it

A

it

it

;

3

I

ﬁst

"if

The work entailed several uncommon operations,
and whilst not claiming any special originality for
them,
believe most of them are workshop " kinks,"
unknown to any except those who have had actual
experience in this particular class of work, and
consequently
thought
description of them would

l
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working in my own
on some model making, I felt
of something that would enable
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cleaned up the locknuts SS should be brought up
to plate P and locked. All that remains to be done
is to screw the piece and part it oﬁ with the slide
Test ; the parting tool once set should not be altered,
this will give interchangeability of parts. After
one piece is made then all that there is to do is to
repeat the operation and work up to the stops, as.
the tools once set correctly, the work will not require
The boxtool should be set at an angle
calipering.
of about 45° to the bed of the lathe, so as to allow
the chips to drop out. For cutting all metals
plenty of soda water should be used on the tools
(a drip can should be used if possible).
Suppose we require to make some terminals or
binding screws as are used for electrical work,
as Figs. 18 and 19. The best way to start the job
is to turn the end x ﬁrst, using a drill in the place
of the end-ﬁnishing tool, thus drilling the tapping
hole
and turning the outside diameters simul
The drill will also act as a steady
taneously.
The drill should be
whilst turning is being done.
held in a split bushing, as shown in Figs. 20 and 21.
Use tool Fig. 22 to turn the two diameters
x and y, and the concave radius r, and the tool
Fig. 23 to face the end and turn the concave radius 6.
This tool should be held in place of the packing
piece L (Fig. 1), the one bolt holding both tools.
When this has been done, the piece should be parted
off from the bar. When the required number has
been turned in this way, the other end should be
The piece should be held in a
turned and screwed.
collet similar to Figs. 12 and 13, which should ﬁt
the pieces a very snug ﬁt.
This should be held in
the live mandrel, and care should be taken that the
The
pieces are back hard against face / of collet.
hollow mill should then be fed up the required dis
tance, and the locknuts SS set.
The pieces now
only require to be screwed and tapped, and the job
is done.
A great deal of small work may be made
in this way. A little practice will soon giVe one
the idea of the kind of cutting tools required and
the best way of using them.
A few tools like those
illustrated will very soon pay for themselves if any
repetition work has to be done.

‘
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the tap D (Fig. 4), tap out the hole C (Fig. 1), using
the centre to guide it.
Next, make the small steel ring- shown at E
(Fig. 2), and after hardening, lap the hole out to
l-ln. standard, and make the outside a tight ﬁt
in the chamber D.
This done, screw the job on the screwed mandrel E
(Fig. 4), and after seeing that it is running dead
true in the lathe, make the small hole F (Fig. 2)
Saw and ﬁle the square corners off
for the anvil.
the bow and reduce it in thickness to in., as shown

i

Fig,

s,

.5

011]]

Jr'

in Fig. 3. After this, put in the small screwed
plug F (Fig. 4), which will enable us to run the job
between the lathe centres, and turn up the barrel.
If your lathe has a taper attachment, you will
have no trouble in cutting the taper screwed portion
H (Fig. 3) ; but, if not, a good job can be made with
a little care, by pulling the lathe round by hand
and drawing the tool out as you travel along;
the nut ] can be made in the same way.
\Vhen this is ﬁnished, draw a Vee~pointed tool
(turned on its side) along the barrel to make the
.
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This is simply a piece
as shown in Fig. 5.
steel of whatever length is necessary,
say 18 ins. for the case cited above, held in the chuck
Bore it out to take a centre,
and run in the steady.
" tail ” carrier, a
plain
and on the centre secure a
on the job.
is
fastened
Everything
one being
now ready for cutting the screw, which I must leave
to the skill of the workman and pass on to the harden
centre,

of

mild

ing and lapping.
After the turning is all done, ﬁle Off the centre
at A (Fig. 6), and then take a thin piece of asbestos,
about 3 ins. square, cut a hole through just large
Next, ﬁll a tin with water
enough to take the screw.
and put the asbestos over the top, letting the screw
hang down in the water ; it is now an easy matter
to heat the anvil end with a blowpipe without
When quenched, it will
affecting the screw.
the adjustable
require lapping—using
lap A,
Fig. 7—till it is a nice ﬁt in the ring E (Fig. 2).
All that now remains to be done to it is to lap
the face ﬂat and square with the spindle, and this
‘
is done in the jig B (Fig. 7).
C (Fig. 6) shows
the thimble-screw
and thimble, which
latter wants divi
ding into twenty
ﬁve parts.
To do
this, ﬁrst take the
largest
faceplate
you can lay your
7.
[I79
l DIA
hands on, and di
vide it very care
l
"~'
fully into twenty
ﬁve parts;
then.
a...
'
using in the same
l,_,/I'_‘.¢Mway the Vee-point
: ‘__'_"—'___4L:
.
ed tool that was em
sh,
: :
I I
ployed in marking
the zero line on the
i
l1-—---'-T L----}
barrel, dwide the
‘
thimble up by
placing a scribing
block on the lathe bed, with its point set on the
centre, and using the divided faceplate as an index.
It is now ready for reassembling, after which the
two anvils will want lapping parallel with a small
ﬁnger oilstone, which done, the micrometer will
be complete and ready for use.
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line. This latter is then dividedtup by tum
ing the tool right way up and by using the lead
screw, which is already geared up to cut 40 threads
per in. ; at each turn put a division line by moving
the job round by hand without moving the lathe.
Now slot the screwed end H (Fig. 3), and after
pressing in the anvil—which should be made in
accordance with G (Fig. 2) and hardened—we
have the body ﬁnished.
The screw (shown at B, Fig. 6) is the next item,
and I need not say that this is the only part that
should really tax the skill of the amateur tool
maker.
First, pick out the best p0rtion of the lead-screw,
namely, that portion that has done least work,
and consequently has had least wear, this will
probably be about :8 ins. away from the headstock,
in which case it will befnecessary to make a false
zero

i

wonder if I dare risk my reputation with the
Editor by relating the following short story. I
can vouch for it being perfectly true, but the Editor
must take on himself the risk of straining to break
ing-point the credulity of his readers by printing it
Not many miles away from the exact centre 0
England are the works of a very large ﬁrm of machine
tool makers, whose name must be well known to
all the readers of this paper, and in whose employ
I was at the time when this incident happened~
A foreman was disputing the accuracy of a 1'9!)
with a lathe hand, and, as a means of settling It,
" Well,
he said,
just go to the tool stores and get
The man accordingly
me a 4-in. micrometer."
went and requested the loan of the tool from ﬁle
went in search of
stores.
The storekeeper
“
All the 4'ln~
but returned a moment later, saying,
micrometers are out, will a couple of 2-in. ones
"
The man returned and delivered the message
do?
to his foreman, but this gentleman’s ‘reply is.
am sorry to say, quite unprintable.

I
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LOCOMOTIVE
EXCH ANGES.
The temporary exchange of locomotives between
one railway company and another, although not
a new idea. has never been so thoroughly taken up
Some few years ago one
as at the present time.
of the Worsdell two~cylinder
compounds of the
North‘Eastern
Railway was tried for a time on
South," or. in other words.
the “Continuation
the Great Northern system, while it is on record
that a \Vebb three-cylinder compound, of the
“
Marchioness 0f Stafford" class, ran a few trips
._..

_.

New TANK LOCOMOTIVES

\n

&

8:

on the
main line. The object
South-Western
of these trials was, presumably, that of gauging
the merits of compound locomotives during com
parative
working with simple engines. and had
very little to do with the type or design of loco
motive employed or its dimensions.
The
interchange of locomotives, as
present
N.\\'. Railways, the
between the G.N. and L.
latter and the
S.C.R.. and other combina
tions, promises to give far wider results, and may.
~andprobably will, lead to some radical departures
the locomotive. standards of some of the interested
lines.
Writing from Leeds, a correspondent would

LB.

How much truth there
in the foregoing state
It
not able to say.
ment.
any, the writer
not a matter which outsiders need concern them
selves about, anyway.
The work done by the loco
motives under other than the conditions for which

FOR THE

G.E.R.

is. hoWever,
they were speciﬁcally designed
matter in which all locomotive enthusiasts and
others interested in the subject will be very glad
to follow. Locomotive superintendents, like every
one else, are prone to be mistaken in their opinions,
is not unlikely that the locomotives of a type
and
hitherto untried on any one of the lines will show
to advantage when brought into touch with other
of
conditions
sequence
working. The natural
would be the building of engines of that type where
previously they had been deemed unsuitable. But
even this does not by any means follow as a matter
there will be no outward
of course, and maybe

a

.

'

or.’

is

A.l\l.I.Mech.l£.

is is

S. LAKE,

it understood that these “ exchanges of loco
motives are extremely unpopular, not only among
the men themselves.
but also in higher quarters.
1'.r., in the
mechanical engineers’
department.
It is," says this correspondent, " entirely a trafﬁc
department move, designed to bring pressure on
them,
the locomotive superintendents and force
against their wills, to test types of engines which
their own judgment tells them are not suitable for
'particular services which have to be provided
have

if
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results to mark the endeavours which have been
made to arrive at conclusions which by no other
means could be so economically reached.

A

CORRESPONDENT

ON THE

G.W.R.

A correspondent waxes enthusiastic, in a letter
to the writer, on the subject of a. run made by the
12 noon express from Bristol, due at Paddington
at 2 p.m. He says :—" The train consisted of eight
bogie carriages, with luncheon-car, and was drawn
by the two-cylinder 4—6—0 type express loco
'
motive
The speed in places
Lady Superior.‘
was very high indeed, several consecutive miles
being reeled off at the rate of 65 and 70 m.p:h."
The total distance via Badminton is H71: miles,
giving an average speed for the two-hour _timing
indeed,
of
going
respectable
58} m.p.h.—very
even on the easy road covered.
The correspondent
need not, however,
feel any surprise whatever
that a six-coupled engine could run so fast, neither
need he have sought to belittle the London-Gran
tham performance of the G.N.R. With 380-400 tons
Mr. Ivatt’s “Atlantics,” with iSi-in. by 24-in.
cylinders, and only 36); tons adhesion
weight,
have
shown themselves
capable before now of
making the 105 miles run between the points nanied
in 1 hour 55 minutes, while in the opposite direc
ﬁon there is a booked run of 1 hour 50 minutes.
the train being due into King’s Cross at 7.44 p.m.,
after leaving Grantham at 5.55 p.m. If the “ At
lantics" can do this sort of thing on their own
by no means easy road, no one can say what they
might not do on a much more favourable route
and with lighter train loadings.
NEW TANK LOCOMOTXVES.
(GREAT EASTERN
RAILWAY).
Reference

was made

in a recent

issue to the new

tank engines designed by Mr. S. Dewar Holden,
Locomotive Superintendent of the Great Eastern
Railway for working branch line services,
the
writer's attention having been called to the matter
by a correspondent, who wrote to say that he had
seen No, 1,300, the ﬁrst of the series, standing on
the
weighbridge outside Stratford
“'orks.
By
courtesy of Mr. Holden a photographic reproduction
and list of dimensions are presented
herewith.
The engine is smart in appearance, with its brass
well
capped
designed
cab.
chimney and
It is
2—4—2 type, with inside cylinders—placed at an
incline of one in 95 ins.——and Stephenson link motion.
The boiler is 9 ft, 1 in. long by 3 ft. 102-ins. outside
diameter, its centre being 7 ft. i in. above rail level.
The height from rails to top of chimney and top
of cab is 12 it. 1! ins., and other dimensions are as
follows :—
Cylinders, diameter, i 5 ins.
Piston stroke, 22 ins.
Coupled wheels diameter, 4 ft. [0 ins
Leading and trailing wheels, diameter, 3 ft. 6 ins.
Coupled wheelbase, 7 ft.
Total wheelbase, ig ft. 6 ins.
Boiler pressure, 160 lbs.
Grate area, i2'2 sq. ft.
Total heating surface, 872-9 sq. ft.
Loaded weight, 44 tons.
The engines will be classiﬁed as Y 65 Class. The
design forms an excellent prototype for modelling
and will, doubtless, be utilised as such by
purposes,
0comotive model engineers.
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A Wono r0 CORRESPONDENTS.
Several correspondents have written lately giving
particulars of runs on different railways. which
they have been kind enough to record, with a view
to their appearing in these Notes.
The writer is
at all times pleased to hear of good locomotive
performances,
and will. where possible,
refer to
them; but unless the conespondents who send them
can
reliable information respecting train
give
loads and other detailed information, it is hardly
to be expected
that space can be devoted to the
matter. Two correspondents have written com
plaining that their letters have not even been
mentioned in the Notes. On turning them up,
it has been found that they deal in generalities
only, and both are marked “ Unsuitable."

Cementspanid

How_ to Use
Them.

By H. J. R.
ornament or other article of china
or earthenware can be mended with shellac
so ﬁrmly that the joint is the strongest part
of the object. The process is very simple. yet
comparatively few people are able to do it properly.
The reason so many fail to make a good joint with
cement
is either that they use too much of it.
or they apply it to cold surfaces.
By moving the
broken edges of a china plate to and fro across the
of
a spirit lamp ﬂame. the heat can be gradually
edge
increased without any risk of injury to the china.
to the fusing point of shellac, when upon rubbing a
small piece lightly along the edges the gum will
melt, and if the two broken parts are pressed well
together and allowed to cool the joint will be
scarcely discernible and quite satisfactory.
Nerv
ousness of heating a delicate article, however, will
inevitably lead to failure. So will the use of too
much of the adhesive.
Here are a few good recipes
for various purposes :—
Cemenl for Glass and China.—Instead of shellac.
mentioned above, the following cement may be
used for this purpose.
Mix ﬁnely-powdered quick
lime with the white of an egg till the mass is of the
consistency of thick cream,
and
the
materials
thoroughly mixed.
Keep in widemouthed, closely
_ stoppered bottles.
Cement [or Fixing Knife Blades into Handles.—
The blades of cheap table knives are apt to work
loose, and may be ﬁxed by means of a mixture
of four parts of rosin and one part of bee's-wax
melted together,
and one part of plaster-of-Paris
stirred in till thoroughly incorporated.
Put some
of the cement into the cavity in the handle, heat the
tang and force it in.
Diamond Cement—This can be used for sticking al
most anything. It consists of gum mastic, isinglass.
and galbanum or ammoniacum. Dissolve half a
dozen pieces of the ﬁrst, each the size of a pea.
in the smallest possible quantity of rectiﬁed spirits of
wine. The isinglass is to be softened in a little water
and, when
swollen, dissolved in sufﬁcient strong
brandy to make two ounces of strong glue.
Then
add two small pieces of galbanum or ammoniacum.
each as large as a pea, and grind up till dissolved.
Mix the two solutions and warm slightly.
For use.
the bottle must be immersed
in hot water for a
few minutes and the cement applied sparingly to
previously gently warmed surfaces.
BROKEN
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Power Boat Construc
tion in Metal.

l
l

By DAVID Scor'r.
(Continued from page 134.)
HEN setting the boss plates the ﬁrst set to
put in is the knuckle along the top and
bottom of the eye, Fig. 2!, and then bent
back over a rod about 1 in. diameter, when it can
then be twisted and made to ﬁt on its place, anneal
in g it in the process.

Fig. 12“ is a half-section through the boiler casing,
and the same through the engine
skylight, and
shows the method of construction.
The keelsons,
K, are put in after the shell is all on and the wood
frames taken out, the bottom ones along each side
between the bulkheads, the centre one being dis

/
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he supported there. The engine skylight is as shown,
a piece of sheet ,brass being ﬁxed round the deck
opening to form a coaming, and the top ﬁtted in
and made removable so that the engine can be got
at.
The boiler casing is made in the same way,
and has a frame made of angle brass, 1- in. by § in.,
and the size and shape, less } in. all round, of the
boat deck. and to which the stanchions at each side
are ﬁxed.
The frame is ﬁxed to casing at each end,
the top ﬂange in way of casing being cut off to allow
of the boat deck being made to ﬁt in, which is made
portable along with all ﬁttings for the purpose of
getting boiler in and cut.
The forepeak can be used as the fuel tank, a top
piece being soldered on below the deck, and it should
be tested to see that it is tight.
After the bulwark
sides are ﬁxed on, the bit round the stern should
next be ﬁtted, and should go from one side of the
transome to the other, the ends being joggled to
make the joint ﬂush.
The wood belting or fender
can now be taken in hand and ﬁxed on in the manner
shovm in section, Fig. 12‘, the inside piece being
to receive the deck, but before ﬁxing the deck
the machinery should be put in and tried.
The bulwark rail,which is an angle brass, '} in. by
in. by 1-16th in., should be set in one
3-16ths
piece. if possible, a piece of wood cut to the correct
shape at stern should
be made to set it round
on. annealing it (the rail) a few times while doing so.
the same process being carried out at the forward
ends.
Another way is to make the rail out of
aluminium, in the same way as the deck is done
in the case of the speed model. the bulwarks being
in all round, 2 in. being left on for the
ﬂanged
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pensed with to allow of more room for machinery,
and fixed to them with brackets, also soldered to the
frames where they cross.
The forward and after
portions are on the centre line double and ﬁxed in
The side keelsons. the line of which
File same way.
15 given in the proﬁle, Fig. 10“, are also bracketed
*0 the bulkheads, and soldered to the frames where
they cross.
The bulkheads should have a piece of
Wood attached
along the top so that the deck can

5th issue for this illustration.

18.

and the rail attached to it with rivets.
case the rail can be in three pieces, the out
side edges being cut to shape and the bead formed
before
cutting to exact breadth. The bulwark
stanchions should be made as shown in the section
'plan, and the number required is 26, the positions
being in line with the frames.
Fig. 19 is a section through a stanchion, and
Fig. 20 is an expansion plan showing the shape
the sheet brass is cut to for the midship ones, the
shape altering slightly for the forward ones and the
purpose,

In this
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two after ones.
They are soldered to the under
of rail and the bulwark, and pinned to the
deck through the lugs.
Fig. 14' is a plan of the boat deck and bridge, and
shows the positions of the various ﬁttings
The photograph No. 8* shows the prototype
with the salvage pumps under test, and also shows
the various ﬁttings distinctly. including the Merry
weather boiler, which is cased in at the after side
of funnel, and the derrick p0st for lifting the boiler
out and landing it on the boat to be salved.
As
will be seen, there are two towing rails shown in the
photograph, only one being shown in the drawings.
which is to allow of the skylight being removed
to get at the engine.
The photograph. No. 9.
shows the tug-boat on its speed trials. and will
give an idea of what the model will appear like,
though the salvage apparatus is entirely omitted
in the drawings.
side
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A 2=ln. Scale Model Express
Passenger Locomotive.
By jouN H. (tanks.

from page no.)
a ﬁrst test I wedged the driving wheels off
the rails, so as to be about i-32nd in. clear, by
means of wood struts between the track and
the under side of the bearings.
With 30 lbs. pressure I decided to make a start.
and after opening the drain cocks I warmed up the
cylinders gently by very slightly opening the regu
lator valve. As soon as I judged these were warm
I opened the regulator a little further.
enough,
and without any hitch, beyond getting rid of about
steam and water, she started
a pint of condensed
off working regularly and evenly, and gradually
increasing in speed as she freed
She in
herself of dirt and water.
cidentally put some of the water up
the exhaust pipe and covered her
self with rusty water, but after ﬁve
minutes I shut the drain cocks, as
by this time all signs of water had
disappeared.
I reversed her and linked her
up in various positions—all with
and I began to
pleasing results,
congratulate myself on success, as
everything seemed to be in good
order—the exhaust beat was dis
tinct and even, the stufﬁng-boxes
on cylinders and valve chests were
tight, though only screwed up by
ﬁnger and thumb. There was no
squeak or knock in working parts.
and the eccentric rods and valve
to work
generally seemed
gear
without any of the little kicks and
to
take place
stutters which are apt
I had got about
in model work.
80 lbs. pressure
by this time, the
No. 7.—GENERAL VIEW or Boar wrrn FRAMES UP.
consumption of steam having been
hitherto insigniﬁcant, as the revolu
The rudder, shown attached to the stern post,
tions were not more. than about 40—80 per minute.
consists of a frame either
I now shut the regulator, which, by the way.
Fig. 17, for convenience.
cut out of brass plate, or a casting—the casting
to be absolutely tight when shut, and
appeared
a thin brass sheet at each
being preferable——and
knocked away the struts under the driving wheel
side.
bearings and ran the locomotive slowly up and down
The wash-port doors, of which there are eight—
my track.
bulwarks,
four on each side on the
the positions
At 80 lbs. pressure I found the safety valve was
being on the half deck plan, Fig. ii*—are 2 ins.
beginning to blow, and I adjusted this till, at ioolbs..
broad,
and are fixed on with two small
it was just on the rise.
long by l in.
hinges soldered on the top side and held shut with
It was necessary, at this point, to try the
a small catch at the middle of the bottom side
and
injector
hand-pump, as the water level
The holes in bulwark should
in the boiler had
dropped since the start, and
(see section, Fig. 12‘).
in. smaller all round so that the doors will
The injector
be cut
here I had a slight disappointment.
amount,
and should be cut out before
lap by that
-—betwecn
70 lbs. and lOO lbs. pressure—picked
ﬁxing bulwarks in position.
up a certain quantity of water, but barely half
its full capacity, and in spite of every induce
(To be continued.)
ment,
I could not coax it to do its full work.
Before ﬁtting it I had made careful enquiries from
the makers as to the conditions under which it was
to work, and had ﬁtted it accordingly.
A RUST—PREVENTING
designed
coating for iron, says The
Some time afterwards I ascertained from the makers
Engineer, used by a German manufacturing com
that it was necessary to ﬁt a special open-way check
pany, consists in coating iron and steel ware ﬁrst
valve instead of the ball non-return type, and l
With lead, then electrolytically with zinc. and ﬁnally
was sorry they had not given me this informa
heating this coating, so as to obtain an alloy of the
The alteration was easily made.
tion before.
two metals which has the same potential as zinc.

i

(Concluded
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the new feed check-valve was ﬁtted with
a screw-down valve, which makes it a little
clumsy, in that an arrangement for opening and
closing from the cab has to be ﬁtted in connection
with the hand-rail along the boiler.
As it was, I relied solely on the hand-pump for
maintaining the water level in the boiler, and effi—
cient though the pump was which I had made, I
found it took a good deal of time and energy to
keep up a plentiful water supply.
Had I the opportunity at the present moment,
should ﬁt another pump worked off the driving
axle, with a change-over suction and delivery
in connection with the hand-pump.
Except for the above 'troubles, I found nothing
faulty with my design or work. It is true that in
the excitement of the moment a friend of mine
who was running the engine slowly up and down
the track, ran the tender buffers and hook i in.
into the plaster of my workroom wall, but no harm

I

wa

done.

As a further experiment, I again put the struts
under the driving bearings and opened the regulator
about three-quarters of the full opening. The
result was about 350-400 r.p.m.. and beyond this
speed I was afraid to go, as the oscillation might
have worked the struts loose and had the driving
wheels dropped on the rails, I fancy the locomotive
would have jumped through the window opposite.
I had another trial a month later of a similar
nature. with equally successful results; but. I have
never had an opportunity of putting the locomotive
on the track, as I have had no time or opportunity
to lay the track for which I bought the rails.
Now that I have described somewhat clumsily
the order in which the work of building this loco
motive was carried out, and the results obtained
under steam, it may be of interest to readers to know
what I consider to have been the greatest difﬁculties
I had to contend with. The building of the boiler
was undoubtedly the most difﬁcult piece of work,
having never built one of anything like these dimen
sions before, and being the ﬁrst time I had ever
worked at one_made of steel plate. As the boiler
increased in weight, so the difﬁculties of getting
rivets put in and efﬁciently held up increased, and
eventually it was necessary in many cases to hold
up with one hand and rivet with the other, and for
this purpose I bought a hammer with a pointed
nose, commonly used by Shipwrights in shipbuilding,
the head of which weighed some 6 or 7 lbs., and with
this I was able to get into comers, where the ordinary
hammer-head would have been too clumsy. It
was necessary,
in the ﬁrst instance,
to construct
the boiler so that the closing up of the last seam
was done from the outside, this being on the outside
angle-bar of the smokebox tubeplate. Of course,
it would have been possible to construct the boiler
otherwise, leéving the last seam to be on the other
end of the boiler, with the ﬂange turned outwards,
but I was anxious to avoid this if possible, as the
appearance inside the cab would have been ugly,
and all my boiler mountings would have been inside
the recess formed by the outside ﬂange.
One cannot be too careful in building a boiler
of this size to obtain the very best rivets and other
small material that are made, as the difﬁculties
attending the repairing of a cracked rivet, when
the boiler is finished. and in place in working order,
is enormous, and can only be remedied by means
of a screw-plug, and this, in many parts, would be
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to ﬁt without taking the boiler off
engine frame.
All my rivets were obtained
from Messrs. Barwcll & Sons, of Birmingham, as
well as my l-in. bright nuts and bolts, and I had
no trouble with cracked rivets in the boiler except
one, and this, I am afraid, was due to my own fault
in having closed it up too vigorously.
The other occasions when I remember
feeling
weary and oppressed with my undertaking were
when
was drilling and tapping the ﬁrebox stays
—all the drilling being done by hand, and the taps
being only too anxious to try and break off when
lost courage, too, for
entering the second hole.
a while when certain leaks in and round the ﬁrebox
places,
persisted in occupying the most inaccessible
where there was no room to use a hammer unless
remember
the caulking tool was only an inch long.
occasions
when I have taken over half an hour
to put in a {-in. nut and bolt in some hidden corner,
where I could only get one ﬁnger at it at a time,
but, probably, with one or two watchmakers' tools,
very difﬁcult
the

f
1
l

i

I

I

I

I could have saved both time and language, had I
The above are only a
known of their existence.
few of the difﬁculties (that is, if they can be called
such), and those I have not referred to will be met
with by anyone doing work of this kind unless
he has an unlimited number of tools and machinery ;
but then I feel the interest of work is gone, for the
tool made by oneself,
even though clumsy and
rough, is worth twonty of the polished engine
turned. graduated latest things in American ﬁttings,
even if one has unlimited means to buy them.
_
The photographs of some of the engine details
unable
of
being
were taken under the disadvantage
The
to draw the locomotive out into the open.
locomotive is at present in the ofﬁce of the Standard
Acetylene Company, 123, Victoria Street. London.
S.\V., and can be seen there during ofﬁce hours by
writing to the Secretary, should it be of interest
to any of the readers of this periodical.

A Useful Tool for Turning.
By P. szsox.
The following sketches show how to make _a
tool in turning, when it
useful and much-needed
is necessary to knock castings true without damaging
A piece of iron pipe is ﬁrst required, 2 ins.
them.
outside diameter, and through this a I-in. hole must
\Vhen this is
shaft hole.
be drilled to form
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done, another piece of pipe must be got, 6 ins. long
inside diameter, to hold the head, while
by 2
the lead is poured in.
This must be drilled in the
centre and tapped for {-in. setscrew.
Next place
empty head in l in. from top and tighten setscrew,
when it is put on a block and lead poured in.
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Elementary Ornamental
Turning.
BY T.

GOLDSWORTHY-CRL'MP.

(Continued from Page 82.)
HE production of the foils, quatrefoils, cinque
foils, and similar ﬁgures having ﬂat, convex,
and concave outlines and mouldings will now
be considered. Some designs of such work are shown
in Figs. 48, 49, 5o, 51, 52. and 53.
As illustrating
the method by which such forms are produced in
the lathe the design shown in Fig. 47 will be described
in detail. A large ﬂat wooden chuck or a fairly
thick piece of wood attached to a faceplate is
required, and should be turned up with a true and

1
i
l
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should be attached to ensure steady running.
Actual work can now be commenced and the portion
C turned and formed to the desired shape and con
tour. It is as well to cut a template out of card
or tin and to work exactly to its dimensions, as
it is highly necessary that each and every section
should be absolutely alike.
The ﬁrst portion being satisfactorily completed
the clamp is slackened,
and B revolved until the
next line intersects
the line on A.
This section
is now turned as before and care taken to see that
the faces join evenly with the previous section
and are to template. The succeeding portions are
produced in the same manner. The small beads
or holes can be added, for which purpose the pre
vious divisions are subdivided, and the holes drilled
in any convenient manner.
They can also be cut
also

\j
l

FIG. 51.
smooth surface, A. The proposed
design should
be set out on paper and a piece of wood prepared
of the necessary size and faced on both sides and
From the paper pattern the exact amount
edge.
of eccentricity X must be measured oh and trans
ferred to A.
A diametrical line should now be drawn from
the eccentric centre through the original centre and
continued to the edge as shown. A is now rechueked
with the eccentric centre central and a recess
turned out to exactly receive B.
The wood plank
B should be divided into eight equal parts, and the
A is now returned
lines extended over the edge.
to its ﬁrst centre, and B is ﬁxed with one of the
division lines cutting the transvurse
line on A.
B can be secured with a wooden or metal clamp
A balance weight
placed across and screwed to A.

in the lathe, as the rest of the design, but this
requires that B be reset, bringing the line of holes
and the work under consideration
to lathe centre
would hardly merit the extra trouble. B should
now be chucked centrally, and the portions forming
the interior points faced true.
\Nhen proﬁciency
has been acquired it is better to turn the central
ﬁrst,
as it then forms a good guide for the
portion
remainder of the pattern.
In patterns which are not entirely perforated
the sunk cavity can be dispensed with, the various
centres being marked by carefully placed wire
In using this method
nails with the heads removed.
great care must be taken that the nails are at right
angles to the chuck face, and that there is no shake
between the nail and the hole in the work.
Figs. 48, 49, 50, and 5! do not require further

August 12, 1909.

The Model Engineer

explanation, except that the centres in Figs. 48,
50, and 51 are turned separately and ﬁxed above
the remainder of the design.
Fig. 52 shows a
The four rings
design of inlaid interlacing circles.
are turned out of the same or different-coloured
materials.
The base is treated as previously de
One ring is now laid
scribed to receive the rings.
in its groove, and the points of intersection are
very carefully marked by laying the next ring in
position and applying a sharp point to trace the
line.
The ring is then cut to these lines with a
fretsaw, and, if necessary, ﬁled up true.
Each
ring is similarly treated, and the whole glued in
When thoroughly Set a skimming cut
position.
can be taken, and the whole polished and ﬁnished,
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On Making Piston Rings.
By HENRY LEA.

HERE

1
i
i
|
l

is no better piston packing for model
steam engines than metallic packing, pro
vided that the rings are made properly—
that is to say, in such a manner that they will take
a bearing in the cylinder all round their periphery
when they are first put into the cylinder. To
attain this result requires a good deal of care and
accuracy of workmanship, but it is interesting work,
and well rewards the workman for his trouble.
A good deal more time has to be spent on making
tools than on making the rings
the necessary
themselves,
but this is
often the case in me

chanical

and

work.
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there is so much satis'
faction in the quality
of the work turned out
appliances
by special
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well worth
that it
while to make the spe
tools,
al
even
cial
though one has only
i
one or two pistons or
other pieces of work
to undertake.
To make a good job
of a metallic piston
there should not be
less than three rings.
and each ring should
occupy its own groow,
not in contact with the
It
not
next ring.
to make the
a,
possible
ends of the rings abut
so closely as to be
steamtight at the cut,
nor
desirable to
attempt to make them
so abut.
They should
little
always have
space in which to ex
pand» without becom
ing jammed in the cylinder. Moreover, in course of
time, they are sure to wear, and the out then be
comes wider.
If all the rings touch each other side
a hollow space within them common to
ways, there
all of them, and any steam which leaks through the
cut of the ring next the steam pressure can easily
pass through this interior space and leak out at
the cut in the last ring.
The piston must there
fore have plates between
the rings.
Lastly,
to attempt to spring small rings into
dangerous
cut in
solid piston body. Therefore,
grooves
the piston must be built up. and this article will
describe not only how to make the rings, but also
how to build up the piston body.
First, then, as to the rings, and let us assume
that we wish to make them for the i-in. cylinder.
of which the ports and passages formed the subjects
of a previous article. Say that each ring
to ‘be
-10 in. wide and -05 in. thick, and that the cut shall
out of
be ~10 in. open, as Fig. I, when the ring
the cylinder.
Hard-drawn German silver wire
a good material
to make them of.
Take a piece
in. square, and
bend it into a. circle about
ins. diameter outside
a

it

it

is

} is
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An order for two goods locomotives, to be
employed on main line work, has been placed
by the New York, New Haven, and Hartford
of thesc locomotives
One
Railroad Company.
is to be equipped with side rods. and the other
is to be of the geared type. It is understood,
states the Electrical Engineer, that tests will be
made with these locomotives to determine the
rformance of electric and steam loco
relatiw
motives or goods service and the relative advan
tages of the two types.0f locomotives which are
to be employed.

is

a

(To be continued.)

is

of
work
piece
thus forming a very effective
which can be used in embellishing some suitable
article.
Fig. 53 ShOWS further examples of work produced
by combining different coloured materials in the
form of an inlay. Too much care cannot be exercised
in producing work in this manner, as the slightest
error is very apparent and cannot be rectiﬁed.
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2.
It is rather stubborn stuff to bend,
but it can be done by degrees in the vice with a
hammer, and as it has to be tumed all over after
wards, it is hardly worth while to make rolls for
bending it, though no doubt the rolls produce a
better result and in much less time.
If preferred,
as Fig.

Fly

Fzgl
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some spares.
The surfaces left by the tools should
be quite smooth, and all burrs, if any, on the inside
edges should be remOVed.
Rub each ring on a piece of plate-glass with some
powdered pumice and water until the ﬂat sides are
dead-smooth, and all the rings measure the same
thickness in a micrometer gauge.
Then unsolder
the rings, brushing the melted solder off with a soft
brush, and give them another ﬁnal rub on the
glass.
They are now ready to be turned accurately
to ﬁt the cylinder.
First make a short, bell-mouthed ring (Fig. 5).
having an internal diameter of 1-02 ins., and the
exterior turned truly concentric with the interior.
If the thickness of the ring be l-loth in. or in..
it will do very well. Now make a chuck as Fig. 0.
for gripping a ring by its ﬂat faces when the screw
nut a is tightened up.
Be sure that this chuck is
truly turned everywhere. Slip a piston ring into
the ring (Fig. 5).
Its cut ends will just meet
each
other.
Grip the piston-ring, while inside
the ring (Fig. 5) in the chuck (Fig. 6).
Grip it.
gently at ﬁrst, set the lathe running, and with the
smooth butt~end of a tool in the slide-rest. get
the ring (Pig. 5) to run true.
This will set the
piston-ring true in the chuck (Fig. 6). Now tighten
up the nut a and draw the ring (Fig. 5) oﬂ the piston:
ring, which will thus be ﬁrmly and truly chucked
in a compressed condition. With a very sharp and
smooth-edged tool turn down the exterior of the
piston-ring until it will just’push into a i-in. cylinder.
and with a dead smooth ﬁle remove the burrs from
the external corners.
The piston-ring
is now
ﬁnished, except that it may want a very little taken
off the cut ends to allow for expansion when hot.
It is obvious that when the tools described have
once been made, the processes of making piston-rings
follow on in easy succession, and many rings can

l

the rough rings may be cut out of a piece of hard
rolled German silver plate 1 in. thick.
Suppose,
however,
that they have been bent until the ends
abut tightly together.
Grip a ring in the vice
with the joint upwards, and ﬁle or saw out the cut
in a diagonal direction, as Fig. 2, and until the cut

Fly-3.
Finish the cut surfaces smooth and
is ~10in. wide.
parallel, so that, when sprung together. they will
Then spring the ends
ﬁt each other fairly well.
together in a three-jaw chuck, and soft-solder them
to each other. The rough ring is thus in a state of
ready to open again to ~10 in. at the
compression
cut when afterwards unsoldered.
While the ring is in the chuck bore it out to
l in. diameter less twice the ultimate thickness,
namely, 1 in. less (-o_< x 2) = -9 in. diameter;
also face. one side true. Now make a split chuck,
as Fig. 3, where a is the body split down from
b to c, tapped at d, and bored out to a cone of
about 45° on each side at 5. Insert a. screw /
having on it a conical washer )2. Turn the por
Put
tion 11so that the bored ring will just slip on.
a piston-ring on h and screw up the screw I, which
will expand the split body and ﬁx the piston-ring,
but be very careful not to break open the soldered
cut of the ring. With a very sharp turning tool
turn the outside of the ring to a diameter of, say,
-02 in. larger than the bore of the cylinder, and
with a very sharp side tool true up the unfaced
side, leaving the ring rather thicker than '10 in.
Use very light cuts, for the grip of the split chuck
is not great, and heavy cuts or blunt tools will
disturb the ring on the chuck.
Now make a turning tool as Fig. 4, which is an
adjustable gap-tool, the width of the gap being set
to the required width of the ring, namely, -10 in.
\Vith this tool carefully face down both sides of
the ring at once, thus accurately determining its
thickness. It is well to bring on through all the
processes more rings than are wanted. so as to have

Fry

<7~
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be made in a comparatively short time, all inter
As the ﬁnal turning cut made the piston
changeable.
ring to ﬁt the cylinder, it is plain that it will ﬁt all!
round when it is removed from the chuck and sprung
into the cylinder.

Fly-5
The next
Fig. 7 shows
by three or
piston body
tumed true

thing is to make the piston bodyc
the body a and the junk ring b secured
four screws s with sunk heads.
The
and the piston-rod should both be
after the body has been ﬁxed on\
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rod; bl, bl are intermediate plates, with
bosses c projecting—when ﬁrst made, rather less
Two of these
than the width of the piston-ring.
plates will be required as shown. They must be
over,
turned perfectly true all
especially where the
the
boss ﬁts against the next plate. Assemble
body and plates, as in Fig. 7, and screw up the
Put the piston and rod in the
screws 5 tightly,
the

l
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l
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In lieu:

F196
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Kin-9 year

lathe, and with very sharp right and left side-tools,
skim out the grooves until a piston-ring will just
slip freely in. Also take a light ﬁnishing cut off
the periphery of the body, plates, and junk ring,
so that they will slip easily into the steam cylinder.

Fly

7.

the lathe runs. the truer the work will
the parts and reassemble them
Work the
with the piston-rings in their places.
piston up and down in the cylinder a few times with a
little oil, take it out and see if the slight markings
show, as they should do, that each ring bears all
round before it has been worked under steam at
this be so, the piston is one to be proud of,
all.

The slower
be.

Now dissemble

If
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Motor Cycle Notes.
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BY " Pnosmx."
Free Engine Clutches.

Mr. H. E. \Vebster, of Liverpool. writes me that
he has been contemplating for some time having
a free engine clutch ﬁtted to his motor cycle, and
had practically decided to have this done when his
eye caught the note on the subject appearing on
pages 545—546 of THE Mom-:1. ENGINEER issue of
“
There you say," writes my corre
June ioth. “
that the ‘ Mabon’ clutch, which is the
spondent,
one I had thought of having, is not of very great
service as a means of controlling the speed of the
machine in really thick trafﬁc, and give as the reason
that the action during clutching and declutching
at very low speeds is hardly sutﬁciently rapid to
allow of the necessary acceleration of the machine
as a whole.
\Vill you please tell me if you know
of any other free engine clutch which will fulﬁl this
requirement, as at present, having to ride a good
deal in trafﬁc every day, I am subjected to a vast

amount of inconvenience through having to mount
and dismount when I meet with momentary trafﬁc
blocks."
In replying to this correspondent I cannot suggest
any free engine device, unless coupled with a second
and lower gear, which will enable him to control
his machine
in trafﬁc with certainty, and without
ever stopping the engine.
If he reflects for a moment
he will recognise that to do this constantly is prac
The
tically an impossibility minus a low gear.
natural sequence of operations to ensure reliability
in restarting at frequent intervals and keeping
moving at dead slow speed is to go from free engine
to low gear, and then from low gear to high gear;
but what one has to do when only one speed is
ﬁtted is to go direct from free engine to a high gear of
perhaps four to one, or even higher than that.
No wonder, then, that the engine will not always
take up the drive, and that the machine comes to
a standstill against the driver's will.
It is possible,
with practice, to follow slowly along for short dis
tances among trafﬁc by means of the clutch. and
then bring the machine
suddenly to a standstill
with engine still running by using the clutch and
applying the brake simultaneously; but it is by no
means so easy to restart unless it happens that you
are stopped on a down grade and there is no one
hustling you from another vehicle at the rear.
I have myself on many occasions stopped and re
started successfully in trafﬁc, but as often, if not
more so, have I had to stop altogether and push
the machine
to get going again.
I say now, as I
said before, that a low second gear is necessary
if anything like frequent riding in trafﬁc has to be
done.

Flj.8
will be steamtight with very little friction,
which is one of the secrets of a freely running and
The cylinder
ends
economical engine.
should
always be bell-mouthed, as Fig. 8. This enables
the piston-rings to be easily got in, prevents the
rings from wearing shoulders in the cylinder bore,
and allows of the cylinder being rebored
without
scrapping the cylinder covers.

and

Motor Cycle Tanks.
I wonder when it will occur

to the makers now that
motor cycle engines have been brought to such a
stage of reliability and users desire to make longer
joumeys and more frequent ones, that stoppages
for petrol alone are increasingly vexatious, let
alone the difﬁculty one ﬁnds oneself in if petrol
runs short on bare stretches of road, and that the
time has come when tanks, on all except lightweight
or medium powered motor cycles, should be made
capable of holding the contents of a two-gallon
can of petrol at a ﬁlling.
in country districts it
often happens (especially when purchasing at the
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10cal hotel) that the vendor will not Sell less than
the complete two gallons, and although the presence
on the machine of a tank capable of holding that
quantity would not, of course, overcome the dilli
culty in every case, it would go far towards providing
a solution of the diﬁiculty, and might, anyhow,
enable the rider to get a little further along the
road where the conditions of sale were diﬁerent.
I believe one or two makers do tit tanks having
a two-gallon capacity, but they are very few and
far between, the average capacity being 1% gallons.
Another point wherein tank design
might be
materially improved is in connecting with the open
This is,
ing to the lubricating oil compartment.
in nine cases out of ten, wholly inadequate in size
for its purpose, and it means loss of both time and
to
temper on every occasion when it is necessary

THE PHELON & Moons
the

and it is a thing which is urgently

Will Correspondents Please Obllge?

I am constantly receiving letters asking for
opinions as to the merits of certain motor cycles
and accessories, and as it is obviously impomible
for me to speak from actual experience
in every
case, I would be very much obliged to correspondents
who can so speak from personal knowledge, if they
will do so when they have become acquainted
In
through these columns with what is required.
this way readers who are motor cyclists can, it
they will, help one another very materially. Opinions
are wanted of the "Lincoln Elk" motor cycle, the
" Roc"
gear with live axle, and the
two-speed
" R.O.M." tyre.
Only opinions based on actual ex
perience in using are sought for.

31i-Hr. TWO~SPEED

The
compartment with lubricant.
aperture for pouring in the thick oil should, in
my opinion, be larger than the petrol tank
opening as it is practically impossible, especially
during cold weather, to transfer the oil—of jelly
like consistency—from the can to the oil chamber
of the tank without allowing much of it to run all
over the adjacent parts of the machine and engine.
Preliminary heating of the can on the family kitchen
range to thin the oil down is not a method which
can be applied except when at home, or where they
are suﬁciently obliging elsewhere.
I believe it is because of considerations of weight
that the makers are averse to ﬁtting larger petrol
tanks, but who but a few speed enthusiasts would
object to the slight increase caused by making room
for another quarter or half gallon, seeing that in
return they get a substantial advantage. I do not
know of any reason that can be legitimately urged
against ﬁtting larger openings to the lubricating
recharge

oil chamber,
needed.

August 12, 1909.
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Moron BICYCLE
“

FOR

1909.

P. and M." Motor Cycle.

There are many motor cyclists, both actual and
prospective, who prefer the idea of a single-cylinder
machine of moderate horse-power to the more com
plicated and higher powered twin-cylinder types;
but at the same time they require something which
can be relied upon to take them up every main road
hill regardless of personal weight and extra loading
They
up of the machine with tools and luggage.
also ask for sufﬁcient power in one cylinder to enable
them to take a side car and extra passenger along
with them, freedom from mechanical trouble, and
strength of construction generally followiiig as
necessary
qualities. To such I have no hesitation
in recommending the Phelon & Moore (P. & M).
3% h.-p. single-cylinder motor bicycle, ﬁtted with
two-speed
gear, and I base my recommendation
on what I know this machine will do under severi
conditions when driven with reasonable care and
intelligence. I recently had the pleasure of making
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" P. 6; M."
able
to recommend
some trips in a side car attached to a
the machine
strongly without departing from my ﬁxed principle
motor bicycle, the driver being that well-known
motor cyclist and successful trials competitor, Mr.
of only speaking favourably of those machines and
It was left to me to
W. Pratt.
should dictate what the machine
from the outset
-do, and I decided
v'
The
not to spare it in the least.
by taking
programme commenced
a trip through some of the busiest
London streets, and here in the
densest trafﬁc the free engine and
two-speed gear showed to great
and re
stops
advantage, sudden
starts being constantly necessary.
and always easily accomplished.
Free of the worst of the traffic the
machine travelled at a nice pace to
n
‘9
the outer northern suburbs, and the
next test consisted in ascending
_
Muswell Hill from a standing start,
stopping and restarting on the way
up. These movements Were carried
out with every facility, and. the
1—3?!“ch
summit gained, speed was smartly
.
lint/11'trail:
gathered after the high gear had
¢‘up ﬂ- main bull-Ming
Next a run across
been put in.
my.
wilh regulating
country towards Edgware, through
the twisting lanes with their many
sharp corners and steep rises, pass
ing through Totteridge and Mill
chrromn. View or rm: PHBLON
Moons Two-snap Gs/m.
Hill, and afterwards climbing the
incline known as Brock
steepish
have personally tested and found
ley Hill out of Edgware, on the main St. Albans
appliances which
road, in the most excellent style.
The speed test
Road showed
the machine
on the main North
The engine, as before said,
of 3Q h.-p., its cylinder
The
having a bore of 82 mm., and stroke 88 mm.
capable of over 30 m.p.h. with two up, and in

/'

“ll-M
¢-ﬂ

VIEW or THE

PHELON

MOORE

it

short there was nothing which the machine
was
asked to do that
did not do with every satis
X

ﬁction,

formed

the most favourable impressions,

and

TWO'SPBED GEAR AND TRANSMISSION.
placed in an inclined position, and indeed
engine
becomes an integral part of the frame, occupying
tube,
the position usually taken by the bottom head
i.e., from the lower extremity of the steering head
is

COLLECTIVE
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to the

bottom bracket. Four parallel rods, two
side, run the whole length of the cylinder
and crank case, and terminate in suitable lugs,
which serve to bind the engine together and also
This forms a very rigid
support it in the frame.
and substantial carrying device, strengthening alike
the construction of both engine and frame.
The engine is ﬁtted with a simple appliance
devised
to allow it to work on half compression,
making it much more easy of control, and steady in
running in certain conditions of road and trafﬁc.
The two-speed “ P. & M." gear is especially well
I, like many
and constructed;
designed
indeed.
other motor cyclists. regard it as among the best,
if not the best, of variable gears designed for motor
cycles.
Brieﬂy, the mechanism consists of expanding
rings made of bronze, which work within hardened
steel rings carefully ground to shape.
The rings
are expanded by wedge bars in combination with
rollers suitably placed and operated by a ball disc
bearing and ﬁxed through a rod which passes through
the main axle, upon which the whole of the two
on each

speed gear revolves.
Cavities are provided in the rings for the storage
of grease for lubrication. and once charged this will
last for a long time.
Transmission is by chains,
of which there are three—viz., high gear chain from
sprocket on engine shaft to sprocket wheel on
countershaft;
a similar arrangement for the low
gear; and ﬁnal, chain drive between countershaft
and rear wheel of bicycle. Ignition is by Bosch
the machine
magneto,
being placed on a platform
behind the engine.
The sprocket wheels and chains
of the high and low gears are encased in a neat
looking metal covering. The carburettor is of
Phelon 8c Moore's own design, specially designed
for the engine.
The 3} h.-p. “ P. & M." motor
cycle is particularly designed and constructed for
side car work, and may be relied upon to tackle
any but the most formidable hills with side car
and two up.
The workmanship and ﬁnish are both
of the highest order, and I say again that those who
want power and reliable hill climbing without the
complication of a twin engine, and who do not make
speed a ﬁrst consideration, cannot do better than
invest in a " P. & M.", with two-speed gear.
Since the above
was written, the "P. & M."
motor cycle riders in the Six Days' Reliability Trials
were successful in securing the Team Trial award,
excelling the pick of other machines under condi
tions of the most arduous possible description.

Replies In Brief.

DE Novo (Reading).—Unless the engine pulley
is of correct angle, 28 degrees, you will not get
Make sure also that the belt is in
proper results.
alignment. The fact of its turning on its side and
coming off shows that at present it is not correctly
adjusted in this respect.
Probably the back wheel
of bicycle requires setting further over one way or
the other.——l..B.
4,321 (Brook Green).—Dismantle
the carburettor and thoroughly clean it out.
Pass
thin wire through jet. and then test petrol level as
explained in issue of June 10th, acting subsequently
as advised therein.
H. j. W. (Bedford).—Surely
if you canth tackle the job yourself you have a
repairer in your town who will make short work of
it. (2.) A handlebar switch would enable you to
control the speed of the machine without constantly
lifting the exhaust valve.
M. K. (Westminster).
—-Thanks for suggestion.
It will be acted upon in
an early issue.

Practical

August 12, 1999.
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Engines for Model Paddle Steamer.
To THE EDITOR OF The .llodel Engineer.
of engineering
no knowledge
SIR,—Having
except through THE MODEL ENGINEER, I should
esteem it a favour if you will kindly inform me of
the design and particulars of bearings for crankshaft
on main frames of paddle engine, described
by
Mr. C. Blazdell in No. 420 THE MODEL ENGlNEER.
also
the
of
throttle
design
May i3th, 1909, and
valve to high-pressure cylinder on same, as it seems
me
from
the
a triﬂe obscure to
drawings and photo
By doing so you will greatly oblige.—
graphs.
B. BLoomzR.
Yours faithfully,

To rm: Eon-0R or

The .Model Engineer.

DEAR SlR,—The enclosed sketch will, I trust,
A seating having been
assist your correspondent.
ﬁled in each frame, the crankshaft brasses (tern
porarily soldered together) are made a push ﬁt in
holes for bolts are then
Two 3-32nd-in.
same.
drilled so that half the diameter of bolt passes
‘32 wire,

Groove!
for bo/IS

( Nuf Strep-rd
on and
rive/red owe"
fu fer-m 60/!
head

Loose

brzsaza

Strews for
fun/19 f0
sfezm ches/

Secured
by Jma 7/
do?

@

These
through frame and half through brasses.
bolts. it will be seen, secure both crosshead guide and
bearing cap and may be made as shown in sketch.
The 3-16ths in. hole for crankshaft is best drilled
in all three frames at once, when latter are in
position on bedplate, to secure alignment. Brasses
Throttle
may then be removed and unsoldered.
valve was made from brass rod and consists of a
small
piston working in a hole 1- in. diameter
drilled in the body of valve. The piston is moved
by the lever shown in the original drawings. When
in the position shown in sketch, it is interposed
the steam pipe and the port leading to
between
steam chest, so shutting off steam; but when moved
to the right, it uncovers the port and allows of the
entrance of steam.
A small gland and also a cover
over end of hole is required. which may be secured
as indicated in sketch.
Shall be pleased to give
any further information required—Yours
truly. C. BLAZDELL.

from any particular propeller at any velocity, the
sketch (Fig. 2) shows a simple and easily con
structed apparatus, the action of which will be
The propeller
readily understood from the ﬁgure.
is secured to the sliding shaft upon which is the
The shaft is
long pulley driven from the engine.
moved longitudinally by the thrust of the prop:ller
against the resistances of the spring, and indicates
The two
the thrust upon
the graduated scale.
were ﬁrst
pieces of interesting apparatus described
suggested and constructed by the gentleman above~
“
Aerial
mentioned and set forth in his book upon
Flight," which has proved a valuable aid to the
writer. Apologising for the space taken by this
note, I remain, yours truly.
l-i. SMITH.

To nu: EDITOR OF The Model Engineer.
DEAR SiR,-—l think that "Boreas" is mistaken
with regard to air pr0pzllers, and that the air does
not slip off the ends of the blades as he suggests.
" Artiﬁcial
Sir Hiram Maxim, in his book,
and
a simple
Natural Flight."
describes
experiment
that,
so far from
which fairly conclusively proves
any air slipping out at the side of a propeller, it is
in,
rather sucked
unless the pitch of the propeller
is extremely coarse.
Such being the case, it would
seem probable that any boxing-in of the blades, as
" Boreas"
would merely result in de
suggests,
creasing the eiﬁciency of the propeller, since it would
prevent air from reaching the blades—Yours truly,
H. T. strs.
Small Model Glider.
To rm: EDITOR or The Model Engineer.
DEAR SiR,—I enclose a rough sketch of a small
model glider which I have recently constructed. It

C5

Iq.

was originally intended for a model of a swift, with
The tail was originally built to
long narrow rings.
resemble that of a swift, but it was ineliicient and
so the rectangular plane shown was substituted.
“
"
The
is made of a ﬂat piece of wool ; this.
body
of course, oﬂering very little resistance to the air.
The main planes are curved downwards from the
body as sketch.

departure from the conventional type of propeller,
since Sir Hiram Maxim has proved that the power
given out as thrust by a propeller (well constructed)
with the power
is almost exactly in agreement
readings of a dynagraph coupled to the driving
“
Natural and Artiﬁcial Flight."
engine—vi'de
Of course, the thrust when applied to the machine
is partly consumed in slip—not slip of the propeller
due to not gripping the air, but slip of the machine
due to the air travelling in a rearward direction.
occur in any
This phenomena would, therefore,
'
type of propeller or blades used.
In order to ascertain the exact thrust derived

D.

Mam planes

Til/qplinE

Ends

W.

of supper-f

plane:

v

We/q/r/I
for mg/n

Swifts, when gliding or rather soaring. usually
their wings in this position.
A small lead
weight was ﬁxed under the main planes, and this
had to be adjusted very accurately before the model
would glide.
The model
throughout
made
(planes and body) of wood used by Mr. Twining for
his model ﬂiers.
This little glider is very simple,
and can be easily constructed.
It glides very well,
though owing to the wood being too thick for such
a small machine,
very soon glides-to earth. But
could be made
by planing the wood dowﬂ’ thinner
have

it

are
frame a number of light ribbons
attached, in order to give some deﬁnite demon
stration of the direction taken by the air currents.
The sketch shows the position invariably taken
by the ribbons when the propeller is revolving.
from which it will be seen that the air is in reality
drawn in at the periphery of the blades, and no
" fan-blower" action takes place whatever—at
least, not with a propeller pitch of less than 45 degs.,
a. greater pitch giving a slight blower action at high
speeds; but as a propeller of this pitch is not
advisable, and rarely used in practice, there is no
necessity for a tube or other form of guard. —
Re the cellular construction of blade as suggested,
" Boreas" will ﬁnd if he peruses the current issue
(jnly 20th) of the Ana, a propeller having blades
practically identical with those suggested by him,
ﬁtted to a machine of the helicoptre type, which
machine is at present only in the experimental stage.
I do not see any necessity for a
Personally,

wire
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is

to centrifugal force. is based upon an entirely
The apparatus consists of a
mistaken hypothesis.
wire frame surrounding the propeller, to which

Electrician.

a'
.

Aero Propellers, etc.
To rm: EniroR OF The Model Engineer.
“
SIR,—lf
will
Boreas"
your correspondent
the
experimental
construct for himself
simple
sketch
apparatus illustrated by the enclosed
(Fig. i) he will ﬁnd that his theory of the peripheral
slip of the air. engaged by an aerial propeller, due

and

it

The Model Engineer
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Owing to the very
to glide quite a good distance.
narrow main planes, it glides extremely fast.
Hoping that it may interest, at any rate, some of
your younger readers who might like to construct it,
I enclose an untoned photograph print (not repro
Span of main planes,
duced) to show it is genuine.
2%} ins; depth of ditto, r 3-roths ins.; length of
ins. By-the-by,
body, 8% ins. ; tail plane, 6 ins. by
the planes are curved and are ﬁtted in slots cut in
the body.--I am, Sir, yours very sincerely,
H. R. LUMLEY.
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To THE EDITOR or The Model Engineer.
DEAR Srn,—I have read with great interest the
article on the above in a recent issue, and am
only sorry that even now electric clocks are not
appreciated to the extent to which they ought to be.
know a little about the subject, having been
champion of uniform and accurate time~kecping
for the last six years, and am sure that the enthu
siasm of the amateur has done more in securing
its adoption than Mr. Hope-Jones or the Syn
All praise to him
chronome Company may think.
for the years of lonely educational work which he
has had to do, and for giving us such
simple means
of obtaining such desirable result.
My interest was ﬁrst aroused by seeing it ex
hibited at the Earl's Court Exhibition in 1903,
“
Syn
after which
made one of the early types of
" controllers, and as the
has
chronome
system
have made the later editions.
been improved so
very easy
must say that the present pattern
for an amateur to make, and when made
really a
handsome instrument as well as being a useful article.
should be very pleased to give any readers of
THE MODEL ENGINEER any assistance in my power,
they care
through the medium of your columns,
No doubt the Synchro
to make one themseIVes.
nome Company would be willing to grant permission
and supply the parts at small cost, as they have
“
ELEc-rnA."
done with mc.—Yours faithfully,

5. C. (Dore
[11,630]
Wimshurst Machine.
164:].ma
What
'ckness best for the plates of
Writes: (1) Miskln'gl
chine?
In "l‘nr Monrr. Eucmzn booklet (32) Mr. Marshall
says in. for 20-111.late; you replied to me that should have
0! r-roth in. instea oi 3-16thsin. (my presentone).
(2) What
tance should the points of collecting combs be from the plate
Whether thick or thin tinfoil
best for sectors,or thin brass.
Is ebonite the same as vulcanite? (5) Is bras suitable to
have woodones
make the bossesout oi to fasten the plates to
—-boxwood—-andthey warp, causing the plates to run unevenly.)
mean,would they be likely to aﬂect the working of the machinr
by the electricity leaking to them they were ins. distant irom
sectors? If suitable, would the following way to fasten theplates
to them do?
is

Srn,-I

havc read the excellent article
DEAR
About Electric Clocks "in this week’s (july 22nd)
issue with great interest, having been acquainted with
quite agree
the system described for many years.
with the opinion expressed by the writer that there
no more suitable object upon which the amateur
with small workshop facilities can expend his
because
have
energies.
speak from experience
made one, with the permission of the Synchronome
Company, of 32 and 34, Clerkenwell Road, and
with their assistance in the supply of castings, etc.—
A. B. Ruuncrc,
Yours faithfully,
“

it

A

To

August 12, r909.

y

166

Cl'r-(‘u/ar
Pf'O/ecflon

Face of p/a/e‘

9e, p/a/‘g
Cen/ra/

//®\\

is

\g/

is

“W

2’6”

if

I

“23161.23;

/

\

(D

\CD

Br

I

I

®

@/

‘

i

/

a

a.

43

t

is

it

is

a

A

a

7

o

A

(I;

a

;
5

h

I

a

I

B
?

8

J.

is

if

a

B

be a special meeting of
p.m.,
this Society on \h'ednesday, August 18th, at
at the Mayor's Parlour Cafe, Broadgate, Coventry,
E. Greenwood, will give
when the President, Mr.
"
a lecture
on the
and Construction of
Design
It hoped that all members,
Model Speed Boats."
Particulars
will attend this meeting.
possible,
of the Society and membership cards to be had
of the Secretary—R. S. STURGESS, Hon. Secretary,
21, Friars Road, Coventry.

Coventry.—There will

a

it

Provincial Society.
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The Societyof Model Engineers,

In reply to your
re Wimshur machine,the closerthe
angry
tter; therefore,thin plates possessad
plates are together the
vantagesover thick ones. The advantageof 3-r6ihs-in. plates is
their strength, whereasa t-roth-in. late
fragile and somewhat
liable to warp. Good resultscan be had from machinesﬁtted will!
both thin and thick plates. The collecting points should be as
close to the plates as possiblewithout fouling them. Fairly thin
tinfoil
best for the sector, as adheresmuch more easily to the
Yrs, cbonite
practically the same as vulcanite. Brass
plates.
ossescould be used, but thin washer of rubber insertion would
be neededto protect the plates, there being no give in the bram,
as therewould be wood wereused for the washers,and the result
would be that the plates might crack when tightening up. Your
sketch shows suitable arrangement.
E. H. (Frowbridge) writes:
[11.705] Wire Rope Driving.
Would you kindly help me in the following
Having mill with
rz h.-p. water wheel, want to transmit power from wheel at
away.
to barn 8, some 140 yds.
proposeusing wire rope for
transmissionof power,with su ports of telegra posts
or h.-p.
to
would be suiiident power
rive oil-cake rm ls, chaﬂ-cutter's,etc.
What would he-—(r) The size oi wire rope and
proximate cost
of same? (2) Suitable speedof rope per minute? (3) Diameter
and shape of groove in.ro
wheels? (4) Diameter of shsftin
ends—A and
Number of supportsbetween an
ataboth
.

August 12, 1909.
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(r) Rope 7-r6thsdiameterwould probablysuit, but manufacturers
will advise. For prices write Messrs. Wm. Cooke 8: Co., Ltd.,
Tinsley Works, Shefﬁeld; or Messrs. W. B. Brown 8: Co., Lti.,
Globe Works, Bankhall, Liverpool. (2) 3,000—6,oooft. per min.

Zl70$
(3) Have the groove samewidth as rope, ﬁlled in with soft wood,
india-rubber, or oakum. Shape of nm as in sketch. (4) The
shaft at A to transmit 5—6h.-p. at 80 rpm. should be r} ins. diam.
That at B to transmit the sameat 200r.p.m. need be only 1} ins.
diameter. (5) Two.
[11,553] Design of Hydraulic Apparatus.
W. E. (Ascot)
writes: I should be extremely obliged if you would kindly
help me out of a difﬁculty I am in in respect to a hydraulic
apparatus I am constructing. Referring to sketch (Fig. r) A B
are two hydraulic cylinders of equal size, with a ram of 4 ins.
diameterand a pressureof 3 tons to the square inch. I wish to
make the frame C of cast iron. What I require to know is:
what thickness can I safely allow? The action of apparatus is
asfollows:—The ram of cylinder A is worked down on article, then
cylinder B operates on article ; when ﬁnished. both are released.

a
H——————

ug'LVW-s-m—L»
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We cannot help you very much, as you do not send us a sketch
of the internal arrangementsof the throttle or regulator, or its
posmon in the boiler. Plug cocks in the smokebox are seldom
satisfactory,as the heatdries up any lubricant on the movingparts.

24

se-“a

X.

._

8

--_.

___

Quin/N' ZIDJJ
The only thing short of a new valve or plug of different metal to
the regulator body, or a new regulator altogether,is the use of
blacklead to lubricate the moving parts.

The News of the Trade.
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Frc. 1.

l

l
‘ OurRIN. 21555
The shape which you show is bad design. Herewith we ive
You a sketch (Fi . 2) showing better proportions. The widt ‘15
6 ins, beingequa to the outsrdediametersof the hydraulic cylin
ders. if you must have the exterior of the frame straight, then
makeit to the dotted lines BB. It is important to well round
thecornersAA as indicated.
[21,936] Seized Regulator.
H. E. K. .(Dublrn) wntes:
ve a small af-in. gau e locomotive,and have had great trouble
Withthe seizing of the t rottle, which is worked from inside the
Cab,as on full-sized locomotives. I have tried oil, but it soon
driesup. The little brass handle which works the throttle gets
veryhot, and in company with the sticking makes it almostimpos
sibleto move. Can this be remediedeasily, either by a new design
(if throttle'or by some more powerful lever, easier to get at, and
madeof some non-conducting substance?
& It]

[I‘hc Editor.will be pleasedto rsrcz'vefor reviewunder this hmding
samplesand particulars 0/ new tools, apParatus, and materials
for amateuruse. It must be understoodthat thesereviewsare
tree cxprcssions0/ Editorial opinion, no Paymentof any kind
being required or accrfu’td. The Editor rcsrrvesthe right to
criticise or commendaccordingto the merits of the goods$ub~
matted,or to abstain from insertinga reviewin any casewhere
thegoodsare not 0/ suﬁicr'entinterestto his madam]
° Rams distinguishedby an asterisk have beenbasedan actual
Editorial Inspection 0/ the goodsnoticed.
' The "Car" Series of Working Models.
A working sectionalcardboardmodel,showingthe principle upon
which a petrol carburettorworks, has recently been issuedby the
Car Illustrated.:68, Piccadilly, London, W. On one side is an
external view of the carburettor. and on thereversesidea sectional
view is given. The ﬂoat and throttle are movable, and these,
togetherwith every other part, are clearly numbered. A reference
sheetenablesthosewho so wish to follow out the method of con
struction, working, and adjustment of the device, which. it may
be said, embodiesmost of the essentialfeaturesof the majority of
carburettorsat presentin use.

New Catalogues

and Lists.

The London Electric Firm. GeorgeStreet, Croydon.—A
list
from this ﬁrm contains particulars of the " one working
to hand
" arc
lamp lowering gear, contact devices, counterweight,
part
and span wire lowering gear, inverted gear, ﬂexible wtre rope,
guide pulleys, and are lamp brackets, etc. Manv illustrations
showing the application of thesegoods are given. The list should
prove useful to those connectedwith this class of work.
Messrs. Johnson 6: Heath. Trafiord Road, Salford.—-The
list of portable sectionalbuildings to hand from this ﬁrm contains
illustrated particulars of various types of out-buildings, etc., in
cluding motor and cycle sheds,store-rooms,and workshops. Larger
erections,such as bungalows, workmen’s and gardener'scottages,
etc. ; club-housesand entertainmenthalb are also listed. Messrs.
Johnson & Heath makespecialmention of the. fact that _all their
buildings are completely ﬁtted up and tested before leavrng their
works, thus ensuringcompletesatisfactionto the buyer.
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W. E. (Langlaagte).—Yon
could probably get all
you require from the Twining Aeroplane Company,
31, Milton Road, Hanwell, London, W.
W. S. S. (Port Elizabeth).—\\'e
regret we cannot
at present comply with your request.
R. D. (Staﬂord).—You
are not deﬁnite as to just
what y0u require.
Probably
any ironworks
would supply you.
A. S. (Aberdeen).—lt is a matter for experiment.
Try No. 20 gauge of one of the patent resistance
wires.
Use an adjustable resistance
water would
suit—to pass the requisite current.
"
Induction
_ T. W. (Millom).—See our handbook,
Coils for Amateurs ” (price 7d. post free) for in
structions in making {j-in. spark coil.
Re magneto
making, see Bottone's “ Magnetos for Automo
"
bilists
(25. 3d. post free).
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a striking object lesson of perseverance
against
dilliculties.
For centuries the men who have at
_tempted artiﬁcial ﬂight have been the subject of
incredulity and derision, but by undaunted efforts
and slowly accumulated experience
they have
M. Blériot not only makes a name
triumphed.
which will never be forgotten and adds lustre to
that of his country, but he vindicates the efforts.
and honours the names of all who have endeavoured
to establish the art of aerial navigation.

.

i

.

‘

.

#

But, apart from this ﬂight being a great engineer
ing achievement, it has another aspect—it affords

Notices.
The Editor invites correspondenceand original contributions on
all amateur mechanicaland electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender'snameand address.
should be distinctly stated, when sending contributions, whether
remuneration expectedor not, and all MSS, should be aooom
panicd by a stampedaddressedenvelopefor return in the eventof
rejection. Readers desiring to see the Editor personally can only
do so by making an appointmentin 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.
Advertisementrates may be had on application to the Advertise
men! Manager.
How To Annals: LETTERS.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, die, for review,to be addressed
“
to THE Eon-on, The Model Engineer," 26—29, Poppin‘s Court,
Fleet Street, London, E.C.
All correspondencerelali 1gto advertisementsand deposits to be
addressedto Tux ADVERTlSEMEN'l‘Manon, “ The Model Engi
neer," 26-20, Poppin's Court, Fleet Street, London, EC.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall
C0..
26*29, Poppiu’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 thesecountriesshould be addressed.

.
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whether the general public fully
realise the greatness of M. Blériot's feat, so frequent
are the marvels presented in these days by scientiﬁc
workers. No great space of time has elapsed since
Sir Hiram Maxim, with consummate experimental
skill, succeeded in making an aeroplane machine
which actually lifted a 300 h.-p. steam engine and
boiler, with three men, from the ground without
external aid. So short a time since as 1905 M
Santos Dumont caused intense excitement by ﬂying
the triﬂing distance of some 50 yds. on an engine
driven box-kite pattern machine.
And now, after
such an astonishingly brief interval, a ﬂying machine
makes a passage from one country to another—
not merely across a. strip of frontier land, but over
some 20 miles of sea.

.

ﬁ
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read,
accounts of
these notes are
Louis Blériot's wonderful ﬂight across
in
the English Channel will have appeared
\Ve recognise,
probably every daily newspaper.
however, that many of our readers reside in places
where such news does not penetrate with the facility
obtaining in populous centres, and we have there
fore included some particulars with photographic
illustrations of this historic event elsewhere in this

M.

.

EFORE

W. T. (Swindon).—Many
thanks for your note!
We are always glad to hear the results of our
readers' experimental work.
C. T. A. (Pentonville Road).—(1) Yes, Mr. Howgrave
Graham's book gives useful instruction of the
kind you require.
(2) No, the dynamo is not
sufﬁciently powerful.
C. S. (Chiswick).—\\'e regret we fail to understand
“
See
Small Dynamos and Motors,"
your sketch.
7d. post free.
G. Vl'. L. (Newbottle).—(1) Yes. (2) 80 c.-p.
carbon ﬁlament lamps, 250 c.-p. metallic ﬁlament
lamps.
C. Y. (Sydney).—( 1) No doubt they would supply one.
Yes, you could use kerosene.
(2) It would not
bereliable.
Werecommend {r-in.coil.
(3) About
It may give 5 volts as it
3 amps. at 4 volts.
is; if not, wind with slightly finer wire. A
metre boat.
ins.
(4) About
N. B. (Teddington).—(i)
Charcoal would
suit.
Yes.
(2)
(3) 3-16ths in. inside diameter.

.
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A Model Steain

Yacht.

By H. L. PHILLIPS.

MR.

H. L. PHILLIPS‘

MODEL

photographs illustrate a
accompanying
steam yacht, on the construction of
The
I have recently been engaged.
hull is built of yellow pine, on the bread-andon
the
and is 4 it. 8 ins.
butter
principle,
and draws
water line, 10 ins. in the beam.
The plank
forward and 6} ins. aft.
5} ins.
tube was
bored
for
which carries the stern
this in the lathe. and the circular part turned at
the same time. This ensures the shaft being exactly
fore and aft. \Vales 1-16th in. thick extend the
whole length of the hull. tapering away to nothing
under the counter where, in brass letters gilt, are
the name and port of register—“ Doris, Southwick."
The top strake of the hull is of mahogany, {i in. by
gin" to make a ﬁrm place to which to attach the
stanchions, which are of oak 1} in. by 1} in. at the
in. square under the gunwaterways, tapering to
Wham The inboard corners of these stanchions

THEmodel
which

i

.
l
l
i,
I

i
4

STEAM

YACHT,

"Dons."

zuid were all cut out with a small
chamlered.
circular cutter and a circular saw on the lathe.
The bulwarks are of mahogany 1} in. thick, and
11}ins. high, light grooves being cut inside and out
with a circular cutter on the lathe to represent
planks. The light shining on these in the photo
graphs shows them clearly.
Hawse holes through the bulwarks are turned
A groove the same
from brass tube i; in. thick.
thickness as the bulwarks was turned, and the tube
cut off I-l6th in. each side of the groove, rounded
away inside and out, and then ﬂattened out to an
The part of the bulwarks under
oval in the vice.
neath the hawse holes was cut out
allow of their
being pushed into place, and on ﬁtting in the small
space remaining under the hawse holes a sound
and neat job was made.
The gunwhale is of
mahogany { in. broad by 3-16th ins. rebated to
receive the bulwarks, and screwed With long screws
are
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into stanchions, the screw heads being covered2with
Inside the hawse holes will
mahogany dowel pins.
be seen the bollards, turned with a forming tool
and riveted to a brass plate.
The deck beams are of mahogany and the deck
itself of maple, this being a wood which I can
for the purpose, as it is ex
strongly recommend
tremely strong, with just enough grain to look
nice, and it does not split, this being a particular
point in its favour in my case, as each plank is
to deck beams as well as
separate and screwed
glued.

The lines on the deck to represent the caulking
the cause of several
experiments before I
found a satisfactory means of representing this.
I tried blackleading the sides of the planks, and
also painting them.
The ﬁrst method made the
lines too ﬁne, and the latter was more successful
in that respect; but instead of producing a clear.
distinct, black line, it looked blurred as the paint
soaked into the wood.
Finally, howeVer, I secured
some stout paper bags, such as grocers sell sugar,
etc, in, and which were almost black. A strip of
this was inserted between each plank, and when
varnished became quite black, and has proved a
were

Vmw

SHOWING

and
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not made

of one piece of wood. The corners of
the bridge rail are of brass, this ﬁtting being made
of 1- in. brass tube ﬂattened to an oval, mitred at
one end. and brazed to another similar piece.
The
rails are let into the tube and ﬁxud with a. brass
pin through the corner pieces.
The bridge is reached by a staircase leading from
a door below, this door being panelled and ﬁtted
similarly to the deck house doors.
The steps
are of mahogany with brass
treads.
The deck
house and companion doors have brass sills.
Bridge stanchions are of brass rod, turned and
riveted to a. brass plate. and each is ﬁxed with
three screws.
The top of stanchions is tapped
r-ioth in., and a screw in each holds the rail on.
heads being covered with dowel pins.
The steering
wheel, which revolves but is not connected to the
rudder, is made of mahogany and maple, with two
brass rings let in on the forward and after sides.
and has forty-eight separate pieces of wood in it.
The binnacle is of the correct type on a mahogany
and an engine-room telegraph is also
pedestal,

ﬁtted.
The skylight is removable from the deck, as this
covers the pump for the lamp, which can thus be

ENGINES AND FITTINGS, wrrn

most successful
method of producing the effect
required. The planks are 3-r6ths in. square, and
none exceed 10 ins. in length.
The way the out
side ones are joined to the waterways can be seen
in one of the photographs.
That part of the deck which is movable is built
which rest on
up on four longitudinal stringers,
four brackets screwed to the ship’s side.
These
stringers were very accurately cut to the sheer,
and beams laid across, the beams over the boiler
The deck
being of brass strip to economise space.
house is of oak, panelled, as shown, and ﬁtted with
doors complete with door handles and hinges, and
has sixteen
Brass stanchions carrya
port holes.
handrail all round, and these are also ﬁtted round
the companions.
The forward part of the bridge
deck was troublesome to bend to the requisite
curves, as it is not only bent in plan, but also in
elevation, owing to the deck camber. I experienced
so much difﬁculty in bending the bridge handrail
to the same curves (this rail being greater in section
horizontally than vertically) that I ﬁnally had to
make it of six thin strips glued together and pressed
very tightly when strained. This has made an ex
tremely rigid rail, and no one would see that it is

Electrician.

PORTION or DECK REMOVED.

worked without removing the whole deck. The
companions are of oak, panelled, ﬁtted with doors
and the forward one carries the ship’s bell.
There are three gratings, the one right aft being
the largest.
The grating itself is of maple 3-32nds in.
square, and the outside is of mahogany with brass
corner pieces.
The usual fair leads are ﬁtted fore
and aft. Steering is eﬁected by a screw athwart
ships operating a nut sliding in a slotted tiller.
It has a micrononieter reading, by means of which,
after having been moved, the helm can be replaced
precisely at that position which will keep the model
on a straight course.
Scupper pipes lead from the after corners of the
manger forward through the side, and one of these
can be Seen in the photos.
The ventilators, which can be turned in any posi
tion, are of German silver, brass-plated, and ena
melled red inside.
They are made from stampings
of the spout of a teapot soldered to a piece of tube.
and are perfect representations of the real thing.
I am indebted to Mr. Perks, one of the members
of the Birmingham Society of Model Engineers.
for these.
There is an oak water-breaker on deck. of oval
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section, made of separate staves and having ifour
brass bands.
Turning to the machinery, the engine is of the
single cylinder type, I in. bore by 1% ins. stroke,
In order to prevent water
with loose eccentric.
being thrown up the funnel when starting, a steam
trap is ﬁtted on the exhaust to allow condensed
steam to pass out through the bottom of the boat.
This is quite successful, and no water whatever
is thrown on to the deck either when running or
when starting with a cold engine.
In order to keep the engine and boiler far enough
aft to trim the model, the engine drives the shaft
This raises the engine, and, of
through gearing.

ANOTHER VIEW or run “ Doms."
permits of its being further aft. The pros
pellet makes sixteen revolutions to ﬁfteen of the
engine. A bilge pump is worked off the engine
through gearing, and consists of a small oscillating
cylinder, i in. by 5 in., drawing water through a
strainer and discharging it overboard. This, of
course,
only works when the engine is running
ahead.
The boiler is 5% ins. diameter by 10 ins. long,
has two ﬂues 2 ins. diameter with cross tubes, and
is ﬁred by two blowlamps, which were not in posi
tion when the photo was taken. These lamps are
very powerful, and, in fact, I have done all my
brazing with them. There is a water gauge forward,

course,

r71

and the boiler is fed by an injector.
The safety
valve which discharges up the pipe forward of the
funnel is made of i- in. hexagon brass rod, and all
steam ﬁttings are connected
to this. It reduces
the number of holes in the boiler and makes a neat
arrangement. The steam to the engine is super
heated in the uptake.
The capstan, which can be
seen forward, is worked by steam, but the cylinders
on deck are dummies,
as it would be impossible
to keep the deck clean if these were real.
The
spindle of the capstan passes through the deck,
and is driven by three single; acting cylinders
working through 6 to I gearing.
Under the lamps forward and surrounding the

suowmo

BRIDGE AND Dncx FITTINGS.

uptake are water jackets to keep the heat off the
bottom of the boat. I found also that the heat of the
boiler tended to blister the paint outside, although
it does not touch the bottom of the boat, so I put
another water jacket under it. jackets are made
of very thin copper, and interpose a film of water
i- in. thick between the hot surfaces and the hull.
They draw water in on the port side, and are con
nected by a series of pipes to the outlet, which can
just be seen in front of the propeller in one of the
The suction of the propeller causes a
photographs.
ﬂow of water through the jackets, and they have
quite fulﬁlled this purpose.
\Vith 50 lbs. of steam the propeller runs at
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780'revolutions per minute in the water, its pitch
being 9} ins. The evaporation of the boiler is at
the rate of about 6 cub. ins. per 100 sq. ins. of Sur
face, and the lamp and boiler are powerful enough
to keep the engine fully supplied with steam at a
very much higher pressure than 50 lbs. if required.
I have not yet had an opportunity of trying her
on a sheet of water, but it will be evident from the
above ﬁgures that she will travel fast enough to
look realistic. Readers of your paper will know
my views on ﬁnished models versus speed boats.
and, as I have taken every care to make her com
plete and realistic. I have a model which, in my
is fast enough, and is, in addition, a thing
opinion,
0
beauty and a joy for a considerable time.

and Electrician.
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pletely, covering the whole of the core.
The ends
can be tied together with cord;
they should be
separately lapped round with tape or silk ribbon to
guard against short-circuit between themselves and
contact with the secondary winding.
The fault
to beware of is short-circuits between any individual
turns of the winding.
If these occur, they will
become hot and burn their insulation.
You can now
make a test of this winding by connecting it to the
altemating~current mains. No resistance is neces
sary, but you should have a fuse which will melt

-
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A 500-watts Alternating
current Transformer.
HIS

By A. W. M.

is a simple but efﬁcient design of trans
former. It is intended to give an output
sufﬁcient for working an alternating current
arc lamp.
The transformer consists of a laminated
iron core A, over which is wound two separate
and distinct windings of cotton-covered copper
wire. One of these is the primary winding, to
to the supply mains from which
be connected
current is to be obtained. The other is the se
condary winding, to be connected to the arc lamp
or apparatus which is to receive the current (see THE

"
Alternat
MODEL ENGINEER Handbook No. 33.
ing Currents Simply Explained"). The ring core
with the windings is bolted to a ﬂat base by means
of a single stud and clamping washer C placed at
The drawings are a plan (Fig. 1)
the centre.
looking directly down upon the transformer, and a
sectional elevation (Fig. 2) cut through the centre
line of the core and windings, and through the base
at the centre to show the methods of ﬁxing the hold
ingvdown stud and connections to terminals.
The core A is made from plain ring stampings
of soft sheet iron (Fig. 3). similar to those used for
Gramme ring dynamo armatures. They may be ob
tained from dynamo makers, and should be annealed
if you can obtain them so. Give to each stamping
a coat of black enamel or shellac varnish on one
Assemble them evenly together, so that the
side.
varnished side of one stamping is against the un
\Yind
vamished side of the one next to it, and so on.
two layers of tape over the rings to bind them to
gether and act as insulation between the windings and
the core (Fig. 4). Varnish each layer thoroughly
with shellac varnish, and dry it by baking in an oven
or in front of a ﬁre before you wind on the wire.
As the number
The core is to be 2 ins. in depth.
of ring stampings required to make this will depend
upon the thickness of the iron from which they are
punched, you should order them as stampings to
make a core 2 ins. in depth, and leave the maker to
No. 26 B.W.G.
supply the quantity required;
would be the proper thickness for a transformer,
but you are not bound to this exactly.
When the
core is taped, varnished, and dried, you can put
on the winding.
The wire is wound as indicated by the‘plan (Fig. i ),
which shows a portion only of the two windings.
with the primary and wind it on com
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with 2 or 3 amps. in circuit with it. Leave the
to the main for some time.
winding connected
say a quarter of an hour or so. If it is perfect.
it will remain cool and take a very small amount
of current, but if there are any short-circuited turns.
it will become very hot at these places.
You will
notice a smell of burning, and should at once switch
off the current and examine the winding to ﬁnd the
faults. A short-circuited turn would be one in
which the wire was pressed so hard together that
the cotton covering is broken through and the
copper sides have come into contact with each
other. In all probability the winding will be perfect.
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Give it a good coat of shellac varnish, dry out the
spirit as beiore, and you can then proceed to put
on the secondary coil; but it is of no use to do this
it there is any fault in the primary coil—you will
then have the trouble of unwinding both.
\Vind
a layer of tape or cloth over the primary winding
to insulate it from the secondary, varnish with
shellac, and dry out the spirit.
Now wind on the
secondary coil over the whole of the primary, taking
care to allow space for the primary ends, which
must pass through the secondary turns.
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or core

When the secondary is complete, it should be
for faults and voltage. Connect the primary
winding through a fuse to the mains. and leave it on
for a quarter of an hour or so. If there are any
short-circuits, the places will become hot ; put your
hand on the coils—ii you do not feel any signs of
It the coils
local heating, the winding is perfect.
begin to burn at any place, cut oil current imme
diately and search for the fault. You may have
to unwind the wire, but if you can discover the place
where the metallic contact has occurred, it may be
to separate the wires by pushing a piece
possible
of mica or vulcanised ﬁbre between them, and thus
save
the trouble of unwinding.
Now try if the secondary is giving
the voltage you require.
You can
do this by connecting a single
incandescent lamp to it if a volt~
meter is not at hand, or you can
connect
the apparatus, say an arc
lamp, and make an actual ianoad
trial. Remember, if you test with
a single lamp or voltmeter, that
you should have a slight excess
voltage, as some drop of pressure
will take place when the trans‘
former is giving full-load current.
It may be that you will not ﬁnd
the voltage quite correct, due per
haps to a mistake in counting the
number of turns in one or other of
the windings.
All you have to do is to adjust the
number of secondary turns until the required voltage
is obtained.
If the voltage is too high, take off
some tums; if too low, wind on a few more.
To
anticipate the latter and avoid the trouble of making
a joint, leave a margin of a yard or two oi wire
before making the trial.
Finish 06 the secondary
by a good coat of shellac varnish, and dry out the
tested

spirit, as before.
The actual working

part of the transformer

is
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now complete, and can be used in this condition.
The base and terminals are merely accessories
in use. It is advisable to use m
for convenience
combustible materials as iar as possible for a trans
former and its ﬁttings. The best material to use
for the base is slate or marble. The latter can_be
obtained polished, and looks very well. Thick
slate is readily obtainable from slate merchants.
cut to size and ground smooth on face and edges;
it is inexpensive and much uSed in electrical work.
You can drill it easily with an ordinary drlll.
but should be careful. as it is liable to split. When
ordering, state that the slate is for electrical purpose.
that the merchant can pick a piece free from metal.
Occasionally veins of metal traverse the slateiand
may then cause a short circuit between terminals
ﬁxed to it.
_
The construction of the base and ﬁttings is ex.
approximate sizes may
plained by the drawing;
The clamping-plate C should be 0! brass ;
be used.
holes are drilled through it to permit escape of
heat. To ensure circulation of air, drill one or two
small holes through the base, or leave some gaps
in the asbestos upon which the transformer rests.
The centre stud may be br ass or iron. The asbestos
the transformer and the
between
rings placed
base and plate C are to prevent the Winding from
of the clamping
being bruised by the pressure
ﬁrms
screw.v It may be obtained from asbestos
and dealers in engineers' stores.
The method of winding the primary on the core
ﬁrst, spreading it all over the ring, and then Wind
ing the secondary over it in the same manner is
given because it is easy and efficient. It has .the
disadvantage that the primary coil is not accessible
for repairs without unwinding the secondary and
that the heat from it must be transferred through
the secondary wire. In practice, these disadvantages
prove of small account if the work is properly done
in the ﬁrst instance, and the writer recommends
this method of winding the coils.
Diagrams of alternative methods are given by
Figs. 5 and 6. The coils may be wound in this

way if it is easier for you to understand or more
You can wind them as
within your capabilities.
Fig. 5 1 the primary P P over one-half of the core,
and the secondary SS over the other half.
The
transformer will work, but there will be magnetic
leakage between the two coils ; this is detrimental
by
to efﬁciency.
The leakage may be reduced
dividing each coil into two equal parts and inter
spacing them, as shown by Fig. 6, so that the two
parts of the primary are wound between the two
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will be about 25 amps.
from zoo-volt mains.
from 100»volt.,
amps.
and
The secondary volts
amps. from 24o-volt.
may be decreased as much as you please by reducing
the number of secondary turns; but
you wish to
increase the secondary current so as to maintain
the watts output, you must wind with wire of
thicker gauge.
Conversely,
you desire to have
in secondary voltage.
a considerable
increase
will be necessary to use wire of ﬁner gauge, and
be satisﬁed with less current.
to use two
The best way to wind on the wire
thin shuttles, say about 12 ins. in length
fiat pieces
of thin wood with a deep notch cut at each end will
do.
Measure to the centre of the length of wire
and wind half on each shuttle. Commence wind
thus
ing at the central part of the wire, which
between
the two shuttles, and wind alternately
with each shuttle. as for a ring dynamo armature.
\Nhen complete, mark the ends of the primary and
secondary windings respectively, so that the coils
may be identiﬁed, and be careful to connect the
primary to the supply mains. If you should con
nect the secondary to the mains, the transformer
will then step-up the voltage; the primary winding
will act as a secondary, and you may obtain a
the mains were at a pressure
dangerous shock
of 200 volts, the transformer would step-up this to
,000 volts—not a pleasant pressure
you chanced
to take hold of the now secondary terminals.
One fault which may occur
leakage to the core.
not
If you have properly taped the core. this
entirely covered
likely to be found. As the core
with the wire when wound on the plan as given in
there
is not accessible for testing to find
Fig.
a. short
Should you ﬁnd that there
is a leak to it.
circuit amongst the coils, and it does not seem to
you should con
be between the turns themselves,
sider that
possibly due to metallic contact
You will probably
between the wire and the core.
have to unwind some or all of the wire to locate the
Such faults will almost sure to be
faulty places.
at the sharp corners of the core, the pressure of
winding causing them to break through the insula
advisable to smooth
tion. For this reason
the sharp edges of the outside rings with a ﬁle
before commencing to bind on the insulating tape.
It absolutely necessary to use alternating current
it will be useless
for working this transformer;
If you are not able to
with continuous current.
procure stampings for the core, it may be made
of soft iron wire wound into a ring. The wire
wound up, but
ought to be varnished before it
As the sectional
this
not absolutely necessary.
stampings
area of the core will be less than
to the waste space between the
are used, owin
will be advisable to increase
turns of the Wire,
This will increase the
the depth to, say, 2§ ins.
weight of copper wire required for the windings,
lb. for each.
say, another
In order to obtain the shape of the core, you will
his
require to wind the iron wire upon a former.
can be made of wood in two pieces, as shown by
so that you can get the wound core away
Fig.
when ﬁnished by pulling the two pieces apart
To prevent the wire coming loose, place several
pieces of string or tape in the former, as shown;
the ends may be temporarily stuck to the outer
When the core
complete, tie them round
sides.
it. The core should be lapped with tape (as Fig.
A ere
the copper coils are wound on.
before
5
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copper wire; for 24o-volt, 720 turns No. 18 n.c.c.
copper wire. Adjustments for slight diﬁerences
can be made on the same basis ; thus, for IDS-volt,
The secondary
315 turns N0. 16 n.c.c. copper wire.
winding will be 120 turns of No. Iz-gauge n.c.c.
copper wire, to give about 40 volts; it remains
The weight
the same with any primary winding.
of wire required will be about 3 lbs. for primary
and 3 lbs. for secondary, except for 240 volts;
the primary will probably then require about
lbs.
wire. The iron core will weigh about 12 lbs.,
and has been designed for the general frequency
of 50 periods per second, but the transformer will
be suitable for circuits worked at any of the ordi
If you desire the se
nary supply frequencies.
volt more, then you
condary to produce, say,
must wind on three extra turns of secondary
winding, and so on.
The secondary has been arranged to give 40 volts
because that
approximately the pressure required
to work an alternating current are lamp. The
are itself does not require 40 volts, but a small
amount of resistance wire should be uscd in series
with the arc to steady the current. The secondary
wire will carry a current of about 12 amps. con—
tinuously. but you may increase the load up to
The
15 amps. or so for short periods of time.
current taken from the mains by the primary with
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parts of the secondary. If this method be adopted,
you must be careful to wind the two parts of each
winding in the same direction over the core, other
wise they will be in opposition, and you will not
obtain any voltage. If you should happen to make
a mistake in the direction, there is no need to
unwind the coils ; all you have to do is to change
over the connection of the particular pair. Suppose,
for example,
the right-hand half of the primary
coil P P (Fig. 6) has been wound in the wrong direc
tion. You merely have to alter the connections
between the two halves, as shown by Fig. 7. \Nhen
making a trial test of the primary wound thus
(as previously explained), you should have a fuse
If the coils happen to be in opposition
in circuit.
to one another, the fuse would be melted at once.
The gaps between the coils are to explain the divi
sion; in practice, the coils would be wound close
to one another, with a thickness of some insulating
material, such as vulcanised fibre, interposed.
The winding for this transformer has been calcu
lated as three turns of wire per volt generated.
Primary windings will therefore be as follow 2
for zoo-volt mains, 6.00 turns No. IB-gauge n.c.c.
copper wire; for loo-volt, 300 turns No. 16 race.
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core is troublesome to make compared with ring
and not so efﬁcient; it should only be
stampings
You
used when stampings are not obtainable.
may not use cast iron or solid wrought iron for the
The magnetism ﬂows to and fro through
core.
it; if made solid, this will produce idle currents
of electricity, which will ﬂow in closed paths through
the iron, causing it to become very hot and the
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diameter of spokes.
The other end of rod is formed
into a tapering shank and ﬁtted into bradawl
handle.
The blade is hardened and tempered, as
usual.
With this tool the nipples, after getting
spokes into position, are quickly screwed up tight,
WAQQ/ I‘ll”

primary winding to take extra current from the
mains.
The object of dividing up the core by mak
ing it of stampings or wire is to prevent these idle
currents being formed.
5/0/' In fll‘

squared end
of n/Pp/e
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A Handy Knifing Attachment.
By J. H. P. BOLDERo.
The following is a description of a useful boring
or kniﬁng attachment for a drilling machine, which
can be easily made by the average model engineer.
Fig. 1 shows the stalk or body, the parallel end of
which has two grooves (one on either side) to take
the carriage and the other end is turned taper to
fit the drilling machine spindle, and -a slot cut
as at A to take a cotter to prevent it turning when
a cut is on.
The carriage, Fig. 2. is shaped out

A
the slot in blade allowing clearance
of projecting
end of spoke, which, of course, is cut off at the
ﬁnish.
The second tool, B, consists of a blank 5-16ths-in.
winged nut, with a slot cut in boss (see sketch).
to ﬁt squared end of nipple, and case-hardened.
It is used as a spanner to give adjustments to tension
of spoke.

A Handy Adjustable Dle Set.
By W. SAWYER.
Being a tool maker 1 always ﬁnd combinations
I have found this
adjustable tools the best.
tool very handy for running set Screws
down to size. _ All that is to be done is
tighten the set-screws to adjust till the
right size is found, then put it in the
vice till the job is done.
It is very handy
when you can get the size quick, not
only by one die but by the three, saving
a lot of time and trouble.
It is simple
to make:
get a piece of cast steel about
i it. long, gin. square, heat it in the
middle, bend it round a piece of I-in.
rod till the required shape is got.
\Vhen
nearly together heat again, put in the
vice, and pull up square;
then true up
the surfaces and set out your holes, all
holes to be drilled i-64th in. under stand
ard tapping sizes to ensure full threads.
in., 5-r6ths in., 1»in. dies.
The sketch shows
It
in., 5416ths in., orasrequired ;
may be 3-16ths in.,
and

é

of one piece of iron, having slots as at B through
which set screws pass, fastening it to the body.
There should also be a hole at C for the cutting
tool which is held in place by a set screw D, Fig. 3,
The complete attachment ready for use is shown
in Fig. 3.
The drilling machine should be run at
a slow speed (preferably with the back gear in)
and a light out taken.
This tool will be found
extremely useful for boring holes in plates, kniﬁng,
and other work.

Two Handy Tools for Fitting Cycle Spokes.
By " A DABBLER."
The ﬁrst tool, A, is a small slotted screwdriver
I made mine from a pieces of fin. cast steel rod
5 ins. long, ﬂattened one end to form a blade about
I in. long by 5-16ths in. wide, and ﬁled thin enough
at edge to ﬁt nick in head of nipple.
A slot is
cut up middle of blade with hacksaw {- in. long,
and widened with warding ﬁle to a shade larger than

i

l

4?

in., tapping and clear
then drill the set-screw holes
ready, in the centre of the tool
ing; when all
to
place
piece of plate so as to have enough
adjust with, tighten up, and tap out when. done.
Put lead on cutting edges, and harden in or],
will be found worth the
temper to dark straw.
1-
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Turning Flywheel Bosses.
By P. Drzusos.

l

The sketch below gives a method whereby the
turning of ﬂywheel bosses and such like jobs, which
want a clear face
on them, can be
Work fa
with
managed
be faced
out running in
Nandr'e/
tO and cutting
the mandrel.
Wm
“"hen facing a
2

i
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Tool for “Puncture Repairing.
Enwmsrows."
By
Those readers who are cyclists will welcome
some form of clamp to hold the rubber ﬁrmly to
the

tube

after a puncture has been mended.

The

\

wheel

boss

up,

instead of puta
ting it on

mandrel

F

5

V////A~:\

Bush

the
same size as the
hole, which we
will suppose to
be i
get a l-in. mandrel and put on a bush,
with i-in. hole in and I in. diameter slightly
The bush being shorter than the boss of
tapered.
the wheel, allows the tool to take off all the burr
which would otherwise be left on.

i

l

l

i

clamp shown in the sketch can be made in a few
minutes by any model engineer, and he will be
well repaid for his trouble. The one shown is
made entirely from brass, excepting the cheese
headed screw, which has a piece ﬁtted in the slot
to form a thumbscrew.

The National Petition for a Uniform Pond under
Government’s Scheme for Labour.
R. G. COLMAN GREEN writes 1—“ We have
arrived at astage in National Model Yacht
ing when the question of putting the clubs.
on a permanent and uniform basis is of the utmost
importance in their future interests. Here is
matter for discussion at the conference, but some
thing must be done in the meanwhile.
"
Many of the ponds are inadequate, some quite
useless.
Hardly two of them are alike, in size
and depth, and ‘only one,’ throughout the length
and breadth of the whole country, has a sailing course
of the correct length (Surbiton has a model mile).
“
It is almost impossible to convey the disadvan
tages under which this sport—a Science of a very
advanced order—labours, and unless an endowment
in some shape or form can be secured the status
of the sport and its conditions will always be un
satisfactory.
"
With these leading ideas the National Petition
has been framed, and is being sent round the country
from club to club. The Local Government Board
have been acquainted with our purposes,
and Mr.
Colman Green will be glad to have particulars from
all clubs of the work which would be required to
bring their ponds up to an efficient condition.
Where new ponds are required the reasons should
be given, but all returns should be got out promptly,
and addressed to him at 15, Southwell Road, Nor
wich.
“
From very careful study it has been established
that the model mile for length and the half mile for
width, with a depth of 2) ft. at sides and 4 ft. in the
centre, is an ideal pond and absolutely sale.
"
\Vith these ponds of a uniform size we have
then a satisfactory basis for adjudging the speeds and
other interesting data which form the chief value
in any club's work.
“Simultaneously with the National Petition to
the Local Government Board it is thought advisable
to forward a copy to the urban or district council

the

of each club, or alternatively a differently worded
‘
unem
petition. This is most important, as if the
ployed' are put on to improve or build ponds it
'
will be a case of ﬁrst come, ﬁrst served,’ an old but
very proper method of organising society generally.
To accelerate the Petition, will all clubs please type
for themselves a copy, and sign same and forward
to G. Colman Green with other particulars."

PETITION.
To

RIGHT How. Jenn Burms,
President Local Government Board.
Under auspices of the British .llodel Yacht Racing
Associulion.
\l'e the undersigned oﬁicers of the British Model
Yachting Clubs and Associations respectfully draw
your attention to the irregular methods employed
by local authorities in the building of Yacht Ponds.
and to the fact that most of them are useless for
scientiﬁc experiment with models of various kinds.
\'Ve respectfully beg that you will use your in
ﬂuence to secure us grants for such work as we
require.
\l'e believe in fostering those nautical instincts
to which the nation O‘WeSso much, and we are agreed
in recommending a uniform pond of i46 yds. 2 it.
(width half), and look forward to the time when all
centres of population are supplied with these.
(Signed)
For the
RUSSELL J. COLMAN, President.
RUSSELL J. STEWARD, Commodorel "Norfolk
and Nor
H. MARTIN HINMAN, Hon. Sec.
G. COLMAN GREEN, Organiser.
J wich" Club
The Right Hon. John Burns.
Copy sent Right Hon. J. Burns, July 23rd.
N.B.—We shall be glad to hear from the various
clubs if the Petition has passed through their re
Acquaint THE MODEL ENGINEER
spective towns.
Ofﬁce, 26-29, Poppin's Court, London, EC.
the
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Small Three-cylinder Com=
pressed Air Engine.
By WALTER A.

SCOBLE, B.Sc., WuSc.
little engine to be described was designed
for use on a model aeroplane,
the motive
power being obtained from compressed air,
_
which was to enter the cylinders at 100 lbs. per
sq. in. pressure ; it was intended to develop § h.-p.
Consxdermg the use to which the engine was to be
put, it will be understood that it was necessary to
keep down the weight as much as possible con
srstent with strength. the strength being not only

THE

iFIG. 4.—ENGINE

wrrn

sufﬁcient to withstand the pressnre and vibration,
but such rough treatment as was to be expected
in use
_
_
To obtain a given power with a minimum weight
an
make
engine
it appears at ﬁrst to be necessary to
but it greatly complicates the design,
double-acting.
advan
real
and it is doubtful whether there is any
This. point cannot be fully discussed here;
tage,
it must be sufficient to state that the single~act1ng
arrangement was adopted. It was also decided to
work the valve by means of a cam, and it wdl be
seen that one cam may work any number of valves

I77

if the corresponding pistons are connected to
cranks set at the same angle.
But a great advan
tage of multiple cylinders is that a more uniform
turning effect may be obtained on the crankshaft.
To obtain this result. two cranks must be set at
right-angles; when the cylinders are in line but if
the same cam has to work all the valves, the cranks
must be in line. To secure both these advan
tages, the cylinders may be set at equal angles,
and. as here, all the pistons geared to the one crank,
simplifying the crankshaft and most of the other
parts.
Now that the general design has been brieﬂy
the engine will be considered
described.
in greater
detail.

FROPELLER sm- UP FOR TEST.
The three steel cylinders are ﬁxed to an aluminium
the cylinders having ﬂanges and being
hexagon,
The alternate
screwed on the outside beyond these.
sides of the hexagonal frame are bored to ﬁt. over
the cylinder thread, and the frame is gripped
the ﬂange and a nut—turned plain, but
between
having tommy holes drilled in it. To keep the
cylinders in their correct positions. so that the
valves work directly over the cam, the ﬂanges have
a half-circle filed out to take a steady pin. as shown
The steel cylinder covers are
in the drawing.
hollowed to save weight, and screwed into the

The Model Engineer and Electrician.
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cylinders, slots being cut across them for screwing
in cylinders,
down. The
work
piston~valves
each of which are in one with the corresponding
There is one port cut between the
main cylinder.
two cylinders, and the compressed air is admitted
through an opening into the valve chest above the

Pro.

August 19, 1909.

to prevent the pistons from rotating.
The
valve travel is 9‘32nds in.. so the squared part must
be long enough to allow for this; the ﬁtting through
the cover is made still longer, so that there is a
circular part of the valve-rod in it when the valve
is in its lowest position. otherwise there would be
covers,

I.

highest position of the valve. “hen the valve,
which is solid, is in its lowest position (shown full
air is admitted '
in the drawing), the compressed
to the working cylinder through the port;
when
the valve is in its highest position (shown dotted),
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it cuts

air from the reservoir.
off the compressed
and allows the working cylinder to exhaust through
The valve cylinders
the port to the atmosphere.
have brass covers screwed into them. the steel valve
rods being carried upwards, with long ﬁttings
through the covers to act as guides, and being
at their ends. to work in squares in the
squared

leakage of the compressed air past the valve spindle,
In the drawing the guiding square
by the square.
is shown as a separate picce to be sweated on. but
the end was drilled smaller than the main hole,
and the square was cut in the valve cover itself“
Each valve and its spindle is in one piece' but the
valve has a brass ring pres ed on to it to form the
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To form the inlet,'one-half of
union was silver
soldered
into a hole, as shown. The pistons are
made of brass and are trunk pattern.
The con
brass hushed, to work on the guogeon
necting-rod
A separate drawing
pin.
given to make the
The crank-pin
crank-pin arrangement clear.
hol
low and tapped at the end to take a screw
is
The crank-pin ends of the connect
brass bushed.
ing-rods were made much like the other ends, but
were turned on each side where the rings ﬁt over
them.
Most of this part was cut away, leaving
about one-ﬁfth of the circumference.
The three
rest on the brass bush on the crank
Connecting-rods
pm, being held in contact by the two stccl rings, a
steel washer, and the screw preventing end play.
7-16ths in. diameter. and has a
The crankshaft
kin. hole bored through to lighten it. It is sup
the cam and a collar in a long
ported between
bearing carried by the base.
The cam was cut
from
clearly shown in the
the solid in steel. and
The base
an aluminium casting and
drawing.
also carries the hexagon piece.
The hearing has a
brass bush which
recessed in the centre.
air to the
The pipes bringing the compressed
were of aluminium, screwed to ﬁt the
cylinders
unions, and then copper-plated and soldered.
shows the engine set up on the bed of a
Fig.
Planing machine for
test.
In this case the air was
stored as liquid air, the advantage being that the
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CRAN K- PIN.

By C. A. WILLOMES.
N describing this model, we wish to point out
that, barring the fact that there
no
are
hydraulic engines in it, the rest of the crane is
built to scale and is accurate in detail. Should any
reader wish to make such a model to work by
water, the drawings given are quite sufﬁcient for
the purpose, and we should be glad to assist in
A larger scale
designing engines for the same.
would be advisable. Such a. crane can lift, luff,
and turn.
The model is made entirely of cardboard, except
where metal was necessary for cranks, sheaves, etc.
\Ve intend to deal with every part in detail, with
in carrying out the
such hints as are necessary
actual construction. as technique plays a con
siderable part in such work as the jib.
First, we will describe the material used, viz.,
Plates are simply
plates, T-iron, and angle-iron.
T-iron consists of
sheet cardboard, cut to size.
narrow strips of cardboard, to which are stuck at
right angles other strips the same'width. Actually
better to put the
used in the job it
where T-iron
ﬂat bars on ﬁrst, and then convert it into '1‘ by the
addition of the vertical pieces, as the ends have to
made by cutting
Angle-iron
be bevelled (Fig. 19).
half through a strip of cardboard, and then bending
to right angles.
This will of necessity leave a
but careful application of
groove when
bent.
best to make the
paint will hide it. In practice
bending cut before cutting the strip 06 the stock
In cutting all the strips. etc., an old
sheet.
clamped on to the cardboard on a drawing
square
board, which prevents shifting and making a false
very useful.
cut. A pair of spring bow dividers
The cardboard ussd can be bought at a picture~
about I—i6th in.
frame makers,
3d. per sheet,
ft., the main
in. =
As the scale
thick.
Should
in. X
in. (1
ins. X 6ins.).
angles are
that tends to open the
such a bend be necessary
angle-iron obtusely, a few ﬁne cuts through one
side will give ample ﬂexibility, and can be secco
but this should
tined up tight when in position;
1.th be found necessary.
made up of four main angle-irons, each
The jib
fastened
of which
the jib-head and heelplates oi
is

r
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DETAILS

Design in Cardboard of Model
Hydraulic Crane.
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reservoir only had to withstand the working pressure
The
(say 150 lbs. per sq. in. here) as a maximum.
reservoir was surrounded by a thin aluminium
carried sponges. soaked in
sheet casing which
The reservoir being placed
spirits, at the fan end.
in the back rush of air from the fan blades, a blast
ﬂame was obtained around the reservoir, and the
air passed through a three-turn aluminium coil
on its way to the engine, this
‘ around the reservoir
coil being in the blast ﬂame.
0'6
The engine
developed
brake-horse-power
during the only test in which the power was
measured; but the'writer
of opinion that nearly
one horse-power was obtained on some occasions, the
engine running at about a thousand revolutions
per minute.
The weight of the engine, as shown in the photo
graphs with the connecting pipes, but without
lbs.
the wood block, was a little less than

I

Cmnl¢hn9
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it
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The lower end of the valve
working surface.
spindle is knuckled to carry the steel roller, which
is brass bushed, and works on the plain portion
of a steel screw.
The valve is moved up by the cam
and forced down by the pressure of the air above it.
Piniensions have not been put on the drawings,
which are to scale; the internal diameter of the
cylinders is I in., and stroke 1} ins. ; thickness of
wall of main cylinder I-I6th in., and of valve
cylinder
The cylinders were made
i-32nd in.
from the solid. The port was cut by drilling
through the valve cylinder wall, after the cylinder
was roughed out, and ﬁling out to shape, so that
ports were cut on both sides of the valve cylinder;
a steel tongue-piece was ﬁtted into the slot in the
valve cylinder wall, and brazed in. All the cylinders
were ground out. A boxwood mandrel was turned
to ﬁt the cylinder and then sawn along its axis,
thus allowing for wedging out as the mandrel
wears. This grinder was rotated in a. lathe and fed
with oil and emery, the cylinder being held in the
hand and kept moving along the mandrel, and also
given a rotation backwards and forwards so that
came on different parts of the cylinder
pfessure
arre
.
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AND DETAILS OF A CARDBOARD
By
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their respective sides by seccotine for about 3 ins.
(Figs. 1—19). It will be noticed that on elevation
the jib has a curve from end to end.
\\'hen the
angles are stuck in this curve is nearly formed.
Then the middle T-iron is put in and the curve
completed.
Next space off and stick all the other T-irons;
then cut and ﬁx all the lattice bracings, sticking them
at each end, and, where they cross each other, they
will be observed to be all at the same angle.
Next
the jib-head and heel doubling plates are mide
and stuck on.
The jib is then complete.
To understand the shape of the jib on plan,
see Fig. 19. It will be seen to be parallel from the
heelplate to midway, then tapered to the base of
the doubling plates, and then parallel where
the
sheave runs.
T o obtain this shape all the ﬂat bars
of the T-irons are stuck on from the heelplate
to the middle, then the top and bottom jib
head plates, and when ﬁrm put in the inter
mediate T-irons from there to half-way.
The
two entirely diﬁerent bends in the main angle
are just about as much as they will stand
without being cut. Diaphragm plates are
ﬁtted in as shown in Fig. 19, for strength.
Holes are spaced off and drilled for the jib
head, sheave-pin and lufhng bars.
The jib ladder is made of two thin stri s of
cardboard with pins for rungs pitched - in.
apart (= 9 ins. full size) ; it is ﬁxed to each
T-iron and to the end plates by small angles.
The handrail stanchions (right side) are
strips of cardboard carrying thin brass wire
which is bent at a radius at each end, and
just goes through the holes in the plates, bent
over at the ends and stuck.
The tail jib is made up of two main
plates stiffened by four angles.
Each angle
iron has to be cut at the upper end to allow
clearance for the balance weight. There is
a cross bracing top and bottom, and also a
plate at each end (Fig. 20). It is equally
correct to put the angle-irons inside or out;
it is only a matter of convenience in riveting
in the full-size crane.
The column is built up of plates and angle
iron. The two sides are made of plate. The
front and back are built up with bar bracing
and angle-iron (Fig. 2).
There are plates at
the top and bottom both front and back.
The lug
plates for the tail jib rods and lifting lead sheave are
made of single plate and strengthened
where neces
sary with angle-iron. The column is fastened on to
the turning drum by means of angle—iron and glue,
and makes a very strong job (Fig. 4). The column
cover plate has a square hole cut in it to allow the
luffng lead sheaves and rope plenty of play. The
sheaves are on a steel spindle inside the top of the
column. The sheaves
are
made
as follows :—
A piece of wood was put on a faceplate and bored out
to a slightly larger diameter than the ﬁnished
sheave, and slightly deeper than the ﬁnished width.
This formed a mould. The sheaves were cast in
bearing metal. A small mandrel, g in. tunic-d to
The sheave blanks
1) in. at one end and tapped.
had holes drilled in the centres, and were screwed
on to this mandrel and faced up and grooved,
reversed and the other side done.
Four holes were
drilled through the web to give a ﬁnish.
The
central tapped hole was then enlarged
with a
twist drill.
This is quite easy in this metal, i.e..
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fusible bearing metal. Some of the sheaves in the
photographs are brass window blind pulleys, as we
did not think of this way until some were ﬁxed in.
The crane»house is made of cardboard with the
windows cut out and cardboard stuck'in behind
for glass.
A panelled door is put on outside. The
hand-rails are made of cardboard uprights with
brass wire going through them.
The house bracket
is extra thick cardboard strengthened with angles.
The ladders on the casing are made as follows z—Two
thin strips of cardboard were held together while
the rungs were
oﬂ. Pins were driven
spaced
through both strips and cut off to a gauge and
seccotined.
show very clearly in the
They
photographs.
The casing was the most difﬁcult part of the
whole crane to build, as many jigs had to be devised
to apply pressure on all sides at the same time while

A MODEL HYDRAULIC

i

CRANE:

1m rowmuzo.

The ﬁrst stage was to cut all the main
sticking.
A template of each
angle-irons to correct length.
kind of side was made from the drawings, and two
archway and two square sides cut out. These
include the parts forming the legs from the angle
“‘hen all the
boxes to the top plate “casting.”
sides were cut out and the level of the casing ﬂoor
marked off, one side was cut in two at the mark. so
that access was possible to the inside of the casing
for adjusting the turning drum.
The next step was to seccotine a piece of angle
iron along one edge of each casing side so that
when the four sides were put together the angle
iron of one side coincides with the blank space
of the next.
The main platform or ﬂoor of the casing was next
cut and angle—iron stuck all round on both surfaces.
The next
The ﬂoor was of extra thick cardboard.
step was to seccotine all angle-irons and bring the
When these were all
sides and ﬂoor together.
ﬁxed, they formed the basis for the true plates.
Here we must explain that a real crane is made

The Model Engineer and Electrician.
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up of angle irons, and the true plates, for the
obvious reasons that plates the size of one side
of the crane, even if made, would be so unwieldy.
The true plates are made of thin cardboard secco
tined on to the basis with all lap joints, as can be
Inside the
seen in the drawings and photographs.
casing are horizontal stiffeners (Figs. 1 and {3), to
which are riveted the casing plates in a real crane.

,.

133

The turning gear can be quite easily understood
from the drawings Figs. 4 and 15. It consists of a
drum into which ﬁts the heel of the column. a
spindle, and a handle. The drum is turned of
wood. A rope has several coils round the tuming
spindle, and then three round the turning drum,
and then several round the spindle again in the
On turning the handle the
opposite direction.
rope uucoils on one end of the spindle and coils
up on the other. Brackets are provided for thé
spindle outside the casing, they are made of copper
tubing and cardboard angles (Fig. 14).
The tail jib weight is made of wood covered with
thick paper.
The lifting gear consists of a drum
of wood turned to the shape of a cotton reel.
It
ﬁts nicely in the columns, just avoiding the angles.
A spindle is made a driving ﬁt through it, and has its

.‘_.,,.
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\thn the casing was ﬁnished the

archway angle-irons
were put on ; these can be seen in the photographs
to greatly improve the appearance.
The angle-iron round the archways cannot be
made like the other, as it would not take the curve,
and was made as follows :—Two pieces of card
board were cut the same radius as the archways, and
stuck on round them inside and out, and then a
strip sufﬁciently broad to do for both was stuck
at right angles to them. Gussets were put on the .
square sides and stiffening angle-irons along the
foundation plates of the same sides.
Under (the ﬂoor of the main casing there are
two built-up H girders.
These were built up in
the correct way of plates and angle-irons, and are
extremely strong, they were fastened to the sides
of the casing by angle-irons.
The ﬂoor would
easily bear an 8-lb. weight, although, of course, the
weight carried on the ﬂoor is nothing like this.
The platform round the casing was made up of
four stout pieces of cardboard stuck on to the plate
brackets, which are stiﬁened and held in place by
Each comer was cut at 45 degs.
angle-iron.
A handrail
There are three brackets to each piece.
goes all round the platform and is similar to the
one on the jib, but has two rails, and is ﬁxed at the
bottom by small angles.

BACK VIEW

OF Mona]. HYDRAULIC

CRANE.

A c0pper
bearings on the side of the column plates.
washer is ﬁxed each side as an additional strength
is, of course.
ener.
The lifting gear
put in
before the lattice bracing is ﬁnished, and the rope
The rope leads off an in
(chalk line) ﬁxed also.
dependent lead sheave (Fig. I). The rope is long
enough to allow of a lift of 6 ft., but this is too.

The Model Engineer and Electrician.
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much in proportion to the size of the crane.
It has
a small length of chain, a ball, and a hook on the
end.
The gear for lifting rails, bars, etc., is made
of wire (Fig. 18).
The lufﬁng gear consists of a spindle and ropes.
The spindle passes through the jib plate ]ust in
front of the tail jib ; the ropes pass from the spindle
to lead sheaves up the column to the lufﬁng lead
sheaves, and thence to the lufting bars.
The gear
'allows the jib plenty of rake.
The angle-boxes,
four in number, are made of
very strong cardboard, and have four holes in the
sides.
They are ﬁtted with jacks and rail clips.
The wheels are turned from brass and ﬁtted to steel
axles which ﬁt in slots in the sides of the boxes.
The boxes are strengthened with angles, and are
very strong. The top plate is made of thick card
board with a vertical ring of thinner cardboard
inside.
It is braced by thick angles, and is sup
posed to be a casting (Figs. 5 and 6).

A
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bracket and screw holds the other end.
A piece
of watch-spring is screwed to the wheel-plate end
and pulled donn under the pedestal,which holds
the worm out of gear until the screw which is shown
projecting from the side of the box (Fig. I) is
screwed up.
The unit pointer is countersunk for

Speed Counter.

By J. F.
this counter may interest some of THE
I made it eight
MODEL ENGINEER readers.
or nine years ago to test the speeds of my
working models.
Fig. 1 shows the counter ready
for use. The original dial, which revolved with
I had a pointer
the wheel, has been taken off.
The dial
ﬁxed under the front cover of the box.
shown is -a watch face which is ﬁxed under the
front cover and the ﬁnger revolves: by this method
it will save the amateur the trouble of marking off
the dial—that is, if he can ﬁnd an old clock with
two wheels with 60 teeth in.
Fig. 2 shows the
The small stud at
parts ﬁxed on the brass plate.
the bottom has nothing to do with the counter, it
was only used to pack the plate for photographic
The bottom strip that holds the wheels
purposes.
is screwed
fast to the back-plate by two small
screws.
Each end of strip has upright pieces i in.
thick brazed to it, the top strip being ﬁxed to these
The project
upright pieces by 1-16th in. screws.
ing piece of brass on top-plate has a piece of brass
tubing brazed through it to receive the small shaft
of the unit counter shown above the dial in Fig. I.
This shaft has a wheel of ten teeth ﬁxed at the
bottom of plate and works into the smaller 60-worm
A piece of light clock-spring is riveted to
wheel.
bottom plate and beﬂt to press lightly upward
against the larger 60~wheel, which was originally
the spring wheel of the clock.
A piece of brass is
also riveted to the plate and bent over the top of
the wheel, which acts as a check to the spring below
A light brass spring is soldered to this check piece,
the other end presses lightly against the small
io-wheel, so that when the worm spindle revolves
once, the unit counter clicks from zero to point one,
although it would be difﬁcult to notice any motion
of the dial ﬁnger by looking at the watch face as
the unit counter saves the trouble.
The dial wheel
is driven by a six-pin wheel attached to the centre
The strip to hold the worm shaft
of worm wheel.
has an upright f-in. piece brazed on and drilled
half way central with the small pedestal, which is
also brazed on near to its end, which has a piece
cut out to allow it to slide in and out of gear under
qlipper stud which is riveted to bottom plate; a

THINK
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COUNTER.

The spindle isi in. diameter
locknut.
down at the end and pointed ; it is also
to ﬁt pedestal and must work freely.
Many amateurs will think making
difficult job, but if the following plan
very good worm can be made :—Mark

FIG. 3-—SOME

or rm:

steel, turned
turned down
the worm a
is adopted a
the position

PARTS.

for the screw on the spindle and tin it with the
Then wind a. brass spring closely
soldering-iron.
on a smaller shaft so that the spring will push
nicely over the tinned part of the shaft, then pull

The Model Engineer and Electrician.
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the spring out until it is the same pitch as the
“
" and hold
worm wheel, put on a. little
Fluxite
shaft and spring in a bunsen flame to ﬁx it. The
box is made of cigar-box wood with a brass ring to
hold watch-glass on the cover. To quickly reset the
counter after use, release the worm by unscrewing
the side screw, and turn the unit nut by using a.
watch dial; it does not matter which way a shaft

i
1

l
I
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A relay effect could only be noticed when a propor
tionately heavy current was sent through the tele
A carbon point was now substituted for
phone.
the platinum contact, so as to constitute a micro
The result in this case
phone of great sensibility.
was no less disappointing.
\Veak sounds produced
in the telephone were not magniﬁed, though there
was a- certain amount of magniﬁcation with louder
sounds.

Fic. 2.—Tnz

WORM

GEAR.

is running, both pointers travel in the same direc
tion. The unit disc is let in the front cover and is
divided into ten divisions with one revolution of
The worm spindle will have run
the dial ﬁnger.
revolutions, so
revolutions, every
number below 10 is
counting from zero in
is travelling.

600
50

that every ﬁve minutes is
minute 10 revolutions; any
shown on the unit pointer
the same direction the pointer

The conclusion at ﬁrst arrived at was that the
ferrotype plate was not sufﬁciently ﬂexible, and
various other discs of mica, parchment, etc., with
armatures of iron ﬁxed to their centres were tried.
with
was gained
No better success, however,
these.
In the course of the experiments, under
occasional
certain accidental circumstances an
which, for
, momentary success would be observed,
The ex
a long time, it was hard to account for.
periments were very carefully gone through again
and again without the secret revealing itself, until
ﬁnally it was found that an accidental jar would be
sometimes
followed by a momentary good effect
apparently caused by the delicately balanced carbon
It
point having been displaced from the centre.
therefore became necessary to assume that the point
of greatest movement was not concentrated at the
central point immediately above the magnetic pole.
From this point forward matters began to develop
in a. very interesting way.
The "step up" microphone was swept aside
to make way for the thorough study of the manner
of vibration of a telephone diaphragm. Very ﬁne
sand was strewn over the surface of the disc, and
the telephone was subjected to alternating currents
of acoustic frequency, produced by means of an
“
buzzer."
electric reed of deﬁnite pitch worked as a
The ordinary sounds produced in the telephone
are too weak to be shown in this manner, and as
it is hard to work such a reed “buzzer” satisfac
torily through the resistance of a telephone, advan
By this
tage may be taken of a small induction coil.

More Experiments with a
Telephone.
“

GREGAN."
By
of using a telephone as a relay must
itself to many minds, and
have presented
with an idea of saving others the trouble of
experimenting in an unfruitful ﬁeld the writer puts
forward this account of his failure in that direction
as an introduction to a very instructive develop
The most generally accepted theory of the
ment.
telephone allows that the centre of the ferrotype
plate immediately opposite to the magnet is thrown
into a state of vibration corresponding to that of
the air impinging on the transmitter. On this
assumption, if we wish to convert a telephone into
a. relay, it will be obvious that the centre of the disc
having presumably the greatest amount of motion
will be the point to select for a contact in the local
circuit.
The writer soldered a small piece of platinum foil
to the centre of his telephone disc, and arranged
a delicate contact screw to touch it from above.
Wires leading from the disc and contact screw were
taken to a local battery and a sensitive galvano
meter,
but the result was entirely disappointing

HE

idea

SAND

FIGURES PRODUCED BY VARIOUS
IN A TELEPHONE.

NOTES

means a loud note can be produced and sustained in
The results are very analogous
the telephone.
known as Chladni’s ﬁgures.
to the phenomena
Chladni, in his famous experiments on the vibra
tion of thin plates, showed that the vibrations of
Such plates in emitting certain deﬁnite notes was
by no means so simple as had been originally sup
itself in geometrical
The sand arranged
posed.
patterns of great regularity, known as nodal lines
a
The experiment may be repeated as follows:
thin plate of glass or metal is clamped either
and its
at the centre or at its circumference,
fundamental note excited by rubbing it with a piece
Sand which has been strewn
of resined string.

186
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itself in
on the surface
immediately arranges
geometrical patterns made up of straight lines
the places
of
or curves.
These lines represent
least vibration where the plate is bent, in order
to vibrate in a certain complex manner necessary
Thus a plate of square form
to produce the note.
it can
can vibrate symmetrically in two halves:
vibrate lengthwise and also across its breadth.
There will thus be two intersecting lines of division
Further, the plate may also be
forming a cross.
divided into symmetrical halves diagonally forming
A plate may be, and actually
a St. Andrew’s Cross.
is, capable of bending about all these lines at the
same time, and the result is that the sand would be

August lg, 1909.

as having been carried out by means of sand strewn
over a telephone disc is not an easy one to perform
The ﬁgures are best observed by
satisfactorily.
reﬂected light striking the disc at an angle and with

a sustained note in operation. The slightest change
in the pitch of the note causes a startling and com
plete alteration of the pattern produced.
The changes come about with the suddenness
the
of an instantaneous photograph, and unless
note is absolutely pure without the slightest ﬂuctua
tion, nothing but a blurred combination of an ir
Occasionally
regular character will be observed.
it will be found that the sand is left in a deﬁnite
pattern when the disc is at rest, but usually the act
of stopping the note causes a complete destruction
of the ﬁgure.

Motor Cycle
“

Tlnkering."

Notes.

BY " Pmamx."

"
I cannot think of any other word than Tinkering"
which exactly conveys the meaning of what I want
to say on a subject which applies to a very great
many motor cyclists, and about which a little plain
speaking may possibly do good.
A week or two ago I endeavoured to give some
hints on “tuning up" motor-cycle engines, and
I have
these,
judging from the correspondence
received,
have been found at least interesting to
It is, however, evident
many of my readers.
that some correspondents mistake what is commonly
" Tinkering"—it is
termed
not a high-sounding
term, but at least a comprehensible one—for
and to these especially do I pro
genuine tuning;
a few remarks on the present
pose to address
occasmn.
SAND

FIGURES PRODUCED: BY VARious
IN A TELEPHONE.

NOTES

thrown into the form of a star»shape(l ﬁgure.
By
damping the plate in different positions the ﬁgure
may be made exceedingly complicated, and the
note emitted will, in each case, be distinctive.
The nearest approach we can get to the telephone
disc will be by selecting a circular plate placing its
edge in a clamp, and boring a hole through the
centre.
Passing a piece of resined string through
this. we may produce a note with its corresponding
pattern. This is the fundamental note, but by
damping the plate at various points a large number
of other notes with their corresponding patterns
may be produced. Returning now to our telephone
disc we ﬁnd the process reversed,
different notes
in the telephone producing corresponding patterns
on the disc.
It would appear that the disc, striving
to vibrate in unison With the note induced in it,
automatically (lamps itself at those places which
would, in the former case, have produced the corre
sponding pattern.
There is surely here an immense ﬁeld of investiga
tion for the experimenter. Let it once be estab
lished that a complicated pattern produced by talk
ing into a telephone at one end of a line wire re
produces itselt on the disc of a telephone at the
other end, and who shall say to what the results
may lead P The foregoing experiments do not, of
course, establish such a fact, but they go a long way
towards indicating it. The experiment mentioned

It cannot be too clearly understood that motor
cycle engines do not require to be constantly adjusted
The
and rc-adjusted to keep them in order.
cylinders—unless, of course, there is some par
ticular reason for it—should not be removed except
at intervals of Low to 1,500 miles‘ run, to clear
away the accumulations of carbonised oil and road
matter on the piston and in the head of the cylinder.
There is no need whatever to be always changing
valve springs, altering the amount of play on the
exhaust valve lifter, and testing the petrol level
at the jet. If these matters are properly attended
to in the ﬁrst instance it is unlikely that they will
require much attention, except, as I say, at fair
intervals, when natural wear and tear has made
A reader actually
adjustments really necessary.
writes to tell me that before undertaking a ride
of 200 miles or so he always takes the cylinder oﬁ’
and cleans the burnt oil away, even though he had
rformed the same operation a short time before.
e constantly changes
the valve springs, and is
"
“
never tired
of trying to get better results by
carrying out alterations in the carburettor adjust
Yet he writes to complain of poor compres
ments.
sion, excessive popping in the silencer, and engine
running hot. Let me advise him to get someone
really competent to tune his engine up properly for
himwhile he looks on, and then to let well alone until
in working shows itself. To avoid
some defect
tinkering at the engine—more often than not with
only a vague idea of what it is that is required,
and a still more vague idea of how to accomplish
it even though it were known.
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If the engine is doing well, and shows no sign of
requiring adjustment in any respect, what induce
ment can there be for the owner to seek possible
trouble by interfering with any part ? Yet many will
" It is not
doing so well
do this because, as they say,
that it might not do even better were some slight
made,"
endeavour,
in a quite
and so they
alteration
haphazard fashion, to get superior results by making
dark,
so to speak—
casual re-adjusiments—in the
only to ﬁnd, next time they go out, that the engine
does not work anywhere near so well as it did last
run.
Of course, I do not mean to say that frequent
inspection is not necessary—a general look round
with a spanner and screwdriver at hand before
starting out, and a feel of the more important nuts
and so forth; but it is wrong and doubly wrong
to be always ﬁddling about with the adjustments

THE

65-“.

SmGLE-cvunmm

just for the sake of it, or to put it as one of my
does, because
correspondents
gives me about
as much pleasure to be messing about with the
engine adjustments as it does to ride the machine."
It is never worth while to wear out threads and
substitute bad ﬁts for good ones, and get nothing
but certain and unnecessary expense in
ultimately
return.

“It

The £l00 Motor Car.
That certain among the ranks of motor cyclists
are only kept from becoming car owners by reason
Of the expense attaching to the purchase and main
tenance of the larger type of vehicle no one will
deny, and makers of motor~cars
have recognised
ior long that there is a market for the car which,
and of reasonable
Possessing modern features
horse-power, can be sold at a ﬁgure not exceeding
the
have myself received one or two
level {100.
enquiries as to where such a vehicle can be obtained,
one enquiry emanating from a country doctor with

I

and
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a limited though scattered
practice; a man who
does not, on various accounts,
care to utilise a
motor bicycle, and yet requires some quite light
and inexpensive motor to take him over the ground.
I have received particulars of a smart looking little
car which is now being retailed, brand new and
for the sum of 16100 by the Motor House
complete,

of 314 to 318. Euston Road, N.\V.
The car is a 6g h.-p. Peugeot (Italian) with single
cylinder engine, having mechanical valves and high
tension ignition, live axle drive, three speeds for
ward, and one reverse.
The drive is direct on top
Drip feed lubrication is provided, and each
speed.
wheel is ﬁtted with 'I‘ruﬁault licence shock absorbers.
Honeycomb radiator (Mercedes type) and pump cir
culation are ﬁtted.
The body contains two comfortably upholstered

PEUGEOT (ITALIAN)

CAR.

seats.
Artillery wheels are ﬁtted, and, indeed. the
car, except in point of size and horse-power, follows
generally accepted modern lines in nearly every
may be regarded as the step betwcen
respect.
the two-speeded motor cycle or tricar and the higher
powered type of car, and is certainly a well-designed
and carefully made little vehicle. I am told that
it is very light in petrol consumption and main
tenance charges, and I see no reason to doubt that
this is so.

It

Tappet Clearance.
I have to acknowledge the receipt of two letters
bearing upon the important matter of tappet
Both relate to methods for making
clearance.
up for the results of wear in the length of the valve
stems on motor cycle engines, and as both are accom
panied by sketches showing how the method is
accomplished, I am reproducing them for the beneﬁt
Mr. Reginald 'l‘. Dunn, of Cardiff,
of my readers.
writes to say that he has found the following plan
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a good one for eﬁecting the purpose referred to.
Remove the valve from the engine and drill hole
3-i6ths in. diameter in the bottom of the stem,
afterwards tapping the hole for taking a short set
screw.
The head of the screw is ﬁled dead smooth
at the face and then hardened, the screw being next
inserted in the valve stem and screwed up until
the stem and face
the correct distance
between
of tappet has been sec'ured. In adopting this method
it is, of course, requisite that care be taken to drill
the hole quite centrally, as there is not much margin
in the way of metal surrounding it, in which to form
a good thread if the hole is drilled at all out of truth.
It is, however, only necessary to be reasonably
careful to ensure successful results, and the plan
is certainlya very simple one.
The drawing below
will assist to show how it is carried out.

03630.8”

VJ/ve

Loose
pie to

J/Z’m
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/7d Pdeﬂed
and 09rear/ed
mfo valve

sfe'w

Tap/oer
911/018

Mai-Hons

others have written on the same subject and in much
the same strain.
H. L. G. (Newport).-—I shall
be glad to have the particulars and sketches you
If the compression continues indifferent
speak of.
after carefully grinding in the valves, you must look
to the piston rings, and also make sure that the
valve and compression washers are in good condition.
——ENTHUSIAST (Stockwell).—Glad
you like the
" Notes,"
and that they are helping you. No, do
not change the position of the sparking plug without
The
ﬁrst consulting a competent motor engineer.
makers have a good reputation, and they were acting
on their own knowledge and experience
when they
H. A. B. (Bimiingham).
designed the engine.
You can have a cut-out ﬁtted. and it will slightly
assist you in climbing hills.
Do not for the sake
of others use it when passing through towns and
villages.
Can any readers give their experience
with any
of the following :—(r) 'I he Humber two-speed motor
"
Glare“ electric headlight;
bicycle;
(2) the
(3)
“
the
RN." lightweight motor cycle with two-speed
“
gear; (4) the
].A.P." carburettor.

szl'er
o/e

S/Ee/
washer
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or

COMPENSATING
S'rnms.

WEAR or

VALVE

Clark & Sweetman, of \\‘imbledon, haVe
adopted another means of accomplishing the same
end.
They ﬁt over the top of the tappet a loose
cap (presumably a close sliding ﬁt), proportioned
so that when ﬁrst ﬁtted it gives the correct amount
of clearance between its head and the lower ex
tremity of the tappet. As wear takes place and
the gap increases, the loose cap can be slid off the
tappet and a small steel washer placed between
the top of the tappet and inside of the cap, thus
raising the latter, and bringing its outer face closer
up to the valve stem.
A second or a thicker washer
could be inserted when further wear has taken place.
The cap was turned out of a piece of il-in. steel bar.
Either method may be easily employed, and the
correct distance
maintained between tappet and
valve stem almost indeﬁnitely thereby.
Messrs.

Practical Letters from Our
Readers.

[The Editor moms readersto make use 0/ this column for the full
disrussx'on0/ Mar: 0/ [Mutual and mutual initial.
Ldlus
may be sigmd with a nonrrle-plunm if derired, bill the full
name and address0/ the smdn nus-r invariany be
thoughnot necessarilyfor Publication]

MM,

Dynamo for Cycle.
To run EDITOR or The Model Engineer.
DEAR SlR,-—I see from THE MODEL ENGINEER
of July rst that one of your readers found he could
not use front brake of his cycle when dynamo was
ﬁtted on front fork.
I had the same difﬁculty,
and found that the clip would ﬁt my back stay
Of course
without any alteration.
(D section)
handlebar control had to be given up, but I ﬁtted
the clip with “on and off " arrangement on the
tube from saddle to bottom bracket, so that by
W/rr;

(cnvl‘ylnq
fir /am,0

cur-renf
ha

nd/de r

Orig/n; /
*ronf for-A
Clip

‘

Replies in Brief.
Manico-Moroms-r
(SwanSea).—Yes;
there are
machines for you to choose from which are
ﬁtted as standard with two-speed
The
gear.
“
Roe" gear is of the live axle type, worked
by means of pedals. but the “V5.” is worked
by lever at the side of the tank.
Both are
down for illustrations and descriptions in future
issues.
DISGUSTED
(Kingston).—If
your wish
were acceded to, and the particulars and names you
give published, the Editor and publishers of this
journal would almost certainly be sued for libel.
At any rate, they would be taking a big risk in
I will endeavour to ﬁnd
printing your statements.
some way, howwer, of calling attention to the
matter, as it is certainly a scandalous thing, and
several

merely pulling up the small handle marked A in
sketch the light could be switched on without dis
I append small sketch, which, I think,
mounting.
needs no explanation.
Perhaps your correspondent would be kind
enough to mention how many magnets the U.E.S.
Company used to build their machine.
I imagined
that three was the right number from the catalogue,
but found, when the parts arrived, that four were
W. D. BENNK’lT.
necessary—Yours truly,

August
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A Reversible-Blades!

Speed

Propeller
Boats.

for Model

To THE EDITOR or The Model Engineer.
DEAR Sim—There has been much controversy
in THE MODEL ENGINEER regarding the correct
pitch in the design for a propeller for model speed
No doubt those who closely followed the
boats.
valuable information given from time to time have.

been enabled to obtain the form of screw best suited
Possibly there have been
to their type of boat.

and Electrician.
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easier to build.
Fig. 1 shows the screw as it would
and the stern tube (Fig. 6)
be in the stem post;
is shown plainly with a collar on the inside over it.
In front of this is a stufﬁng-box or gland with a
locknut to keep it from shifting when properly
This propeller differs from the usual
screWed up.
kind, in that it has no sleeve or tube running the
whole length of the shaft.
Fig. 2 shows the two blades which would have to
be carefully patterned.
Fig. 3 is the reversing
This is
gear as I have designed it for a. model.
ﬁtted up to suit the usual type of engines.
Fig. 4
shows an end view of same.
Fig. 5 is the thrust
block to take off the thrust of the screw from the
This ought to be quite easy to make, as
engine.
steel balls can be got of i-ioth in. diameter or even
less.
To the right of Fig. 6 is a collar of white metal,
turned as shown, and then cut across diagonally
in two places opposite one another.
This collar
slips on between the two ﬂanges in Fig. 6, and on
it run the two reversing slotted pieces as shown
(Figs. 6 and 7). These pieces are screwed to
gether by screws running through the lugs as shown.
Fig. 7 is the ﬁtting at the end of the shaft, and al
though this is really one piece with the shaft, 1
have shown it built up of two.
In Fig. 7 two
small collars are shown for keeping the blades in

position and for allowing them to twist.
A split pin goes through to keep the collars on.
The end piece in Fig. 7 has semi-circular slots cut
in it on opposite sides as shown, to allow the pins
of the blades to slide in. I think if this propeller
were constructed and ﬁtted to the many boats a

F147

6

some who found it difﬁcult to grasp the theory
They may have ﬁtted
of the pitch of the blades.
out model boats very carefully with as powerful
a motor or engine as could be got with due con
sideration for speed; but very often they have
had to fall back on a stereotyped form of
propeller which they were told was the one always
They have found things not what they
ﬁtted.
Were led to expect—on trial—and different shapes
as well as sizes of screws have had to be ﬁtted so
as to suit the engine and the boat before they ob
It has struck me that a great
tained the best speed.
deal of disappointment as regards speed might
be got over by the adoption of a reversible-bladed
propeller such as I show in the drawmgs. I do not
recall ever having seen such a model propeller sug
gested before ; but, of course, I might be mistaken.
The design is taken from The "Seal" propeller,
and I think the drawings show the construction
It is certainly not an easy one to make;
clearly.
but provided good castings of pattems could“ be got
there should not be anything beyond the
Naval
who show such excellent work in
Constructors"
THE MODEL ENGlNEER. The reason for adopting
a propeller of this kind is that the exact pitch
could be readily got that suited the boat, and conse
quently the best speed obtained. This propeller
should not be any more trouble than the making
and ﬁtting and trying of several, as frequently
ha to be done. I have this propeller in my'motor
boat, and can speak very highly of its distinctive
I have altered certain ﬁttings to my
features.
Own design so as to suit model boats, and make it

[I]
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considerable increase in speed would be noticed,
as it can be set to a nicety to suit the load.
The
_drawings are approximately } in. size, not being
correctly to scale, only as a guide.
If there should
be anything that does not appear quite clear in
the working of th. design, I shall be most happy
to give any further information that may be re
quired through the Editor.—Yours truly,
A. H. W. NORGATE,
Captain.

BY RAIL UP MONT Bursa—The ﬁrst section of
the Mont Blanc light railway from the Paris-Lyons
Mediterranean Station of Le Fayet to the Col de
Voza was opened on July 26th.
Two further sec
tions are in course of construction, and when the
line is completed Mont Blanc will be as easy of
ascent as the Jungfrau.
It is intended to work
the line later on by electricity, but for the present
steam is used.
The section now open is nearly ﬁve
miles long; the second section will be of about the
same length, and takes the line on to the pavilion of
Bellevue ; while the third section of fifteen furlongs
terminates at the Aiguille (lu Gouter.
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nru connectedon7what known as the star system,which is
sr'ntcd by diagram Fig.
(N, neutral point). This point is not
always accessible. You must then have an artiﬁcial neutral made
up with resistancesprovided by the maker of the wattmeter. The
volt coil of the wattmeter connectedin serieswith one of these
and the wattmetcr connectionsare as Fig. 2. R
the artiﬁcial
i

is

Queries and Replies.

is

is

The following are selectedfrom the Queries which havebeenreplied
to recently:—
-u'ithin the scopeof this Journal are replied to
Queries on subgccts
post under the following conditions:—-(_r)Queries dealing
subjectsshould
with distinct
be written on different slips, on
one side of the paper only, and the sender'snamemusr be in
scribed 0n the back. (2) Queries should be accompanied,
whereverposmble,with fully dimensionedsketches,and corre
spondentsare recommended
to keepa copy of their Queriesfor
reference. (3) A stampedaddressedenvelope(not post-card)
shouldinvariably be enclosed,and also a " Queriesand Replies
"
Coupon cut out from the advertisement
pages of the current
issue. (4) Querieswill be answeredas early as possibleafter
receipt,but an intervalof a few days mustusually elapsebefore
the Reply can be forwarded. (5) Correspondentswho require
an answerinsertedin this columnshould understandthat some
weeksmust elapse before the Reply can be published. The
insertion of Replies in this column cannot be guaranteed.
(0) All Queriesshouldbe addressedto The Editor, Tm: MODEL
ENGINEER, 26-20, Poppin's Court, Fleet Street,London, E.C.]
[Attention is especiallydirectedto the first condition given below,
and no noticewill be taken of Queries not complyingwith the
directionsthereinstated. Letters containing Queries must be
marked on the top left-hand corner of the envelope“ Query
Department." No othermattersbut thoserelatingto the Queries
shouldbeenclosedin thesameenvelope.
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P. M. (Southport) writes:
[2x,56a] Lightning Arresters.
I have ﬁxed a small telephonefrom house to a workshop, with two
overhead low copper wires on proper insulators—length, about
40 ft.; height from ground, about :8 ft. Do I ri‘quirc to have a
lightning arrcster, and if so, do I require to ﬁx our. at both ends?
Kindly explain their mode and theory of working, also the usual
method of ﬁxing same.
A simple form of lightning arrester consists of two small metal
plates"with serrated edges,screwed upon an insulating base, ar
ranged as shown in sketch below. The two rows of tooth should
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the meaning of the neutral point "? Suppose in
(2) What
taken from wattmetcr to good earth,
testing a motor wirc
say a water pipe, would that form the neutral point, supposing
the neutral point of generator carthed? Please explain and,
siblc, give diagrams for testing with wattmctcr. (3) Is the
fol owing formula correct for testingwith an ammctcr:—
Amps. ><Volts X 1'73
X Power Factor.
746
Neither;
will
the
wattmetcr
show the true watts taken by
(1)
the motor; therefore,you should not multiply by the power factor.
formula will give the electrical horse'powcr taken by the
No.
motor when amperes and Volts are merely multiplied together.
the junction of the threewmdings they
The neutral point

current coil V, volt coil. A similar connection made
neutral
the wmdingsare arrangedon the delta principle as Fig. 3. Three
Minus the reading of the wattmctcr gives the total watts as we
equally loaded. Connection to earth
may assumeeach circuit
is not correct. (3) Yes, this formula correct.
[11,603] Lathe
Slide-rest. C.
. writes:
enclose
dramngs half full size of the top slide of slide-restthat has come
into my possession. Fig.
side elevation; Fig.
plan with
the slug. Fig. showssection of slide.
tool clamp onuttcd.
Fig. part marked in Fig. I,
A being slots. If the remaining
'
parts could be made without the aid of such tools as
milhng, or slotting machines, would be lad of dimensioned
sketches from which to make patterns.
ould be grateful
you would also answer me the following uestionst—(t) What
metal should make the castings of? (2)ql have
number of
woodcarvlngchisclsand gouges. Would they do for woodturning
_(3)My lathe measures3* ins. from centre of mandrel to bed. Is
it, then, 3l-in. centre lathe?
possible to ﬁle the castings to shape,but as great accuracy
_ It
is necessary the slide
to produce true work we do not advise
you to attempt this unlessyou are skilful ﬁtter.
safer plan
for you to purchasesomebottom slide castingsready planed they
Will even then require
certain amount of scraping and ﬁling
when bung ﬁtted up. Send to one of the tool makers advertising
in Tun Moon. ENGINEER, such as Arthur Firth, of Cleckheaton
dimensioned or full-size drawing
Yorks._ You should send
your slide and lathe bod and ask for quotation for a set of lower
slide castings, planed, to suit your bed and slide. If you still,
howevcr, WlShto make your own patterns look up an illustration
of slide-restand make the proportions to suit your top slide and
a

as

X

a

f

the

be just clear of eachother. Some lightning arresterdevices:hould
be usedon all telephonelines which have exposedmetal wires out'
of doo 5. Use one on each of the two-line wires. The linc is con
nectedto one of the metal latcs, and the other plate is connected
action
those instruments is that
to earth. The theory of
the lightning, on striking one of the line m'rcs,jumps the air-gap
betwccn the teeth, taking the easiest path to earth, leaving the
telephoneinstruments untouched.
A. F. (Bellslull)
Three-Phase Motor.
[21.724] Testing
writes: \Vould you kindly inform me as to the following :—-(1) In
the testing of three-phaseinduction star wound motor, using
wattmeter, which of the two following formula is correct :—
‘
\Vattmctcr reading
7*>1
w1'73
~ X Power Factor.
(I) ——~————~
746
Wattmetcr reading
Power Factor.
‘2’

l

l

Ps
21734
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Where the detector used is current-operated,as is the case with
the electrolytic t'pe, a self-induction coil without an iron core
and with means or varying its self-induction is inserted between
the upper end and lower capacity areasin serieswith the detector,
as sketch. The imped net: or sell-induction coil may be made
by winding some No. i2 bare copper wire on a wooden or other
insulating drum about 2 ft. long and 3 or 4 ins. in diameter. The

to your own ideas. The actual dimensions are not important.
(1) Sliderests are usually made of cast iron but you can use gun
weremadeof gun-metal. Though
metal ; many of the old slide~rests
not so hard as cast iron it will wear very well. (2) 'There are
tools,
but almost anything can be
proper shapestor woodturning
used. A great deal depends upon the skill of the turner. Try
;
them, you might be quite successful usecare. (3) Yes. (4) _You
can make a centre for mandrel; it should not be madeof cast iron.
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turns should be spacedabout in. apart, and are best wound in
a spiral groove cut in a lathe. The varying contact is made by
any convenientclippin or sliding contact. A similar coil is put
at a ﬁxed value, and e receiving coil is adjusted until the best
For tuning with voltage-operateddetectors,
signals are received.
“
see part :4 of
Outlines of Electrical Engineering,” by H, H,
Simmons,publishedby Cassell& Co.‘ This part containsa section
on “ Wireless Telegraphy," by R. P. HoWgrave-Graham.
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[21,853] Wireless
Tuner and Connectlons.
W. I. F. (Canterbury) Telegrafhy
wntes:
am making some apparatus for

...______a,_—_'_::::—__

75

Fig 2

£3 I‘l‘h
//,://I

Tf/é‘phorre
f'c'ce/ vef‘ V'

Out/‘7 2/853

wireless telegraphy but am in doubt as to the
tuner.
have madeonewith no turns of 18cop
per wire, wound O]
woodenrod
r}
.
.
. ins. diameter,
.
12 turns to the mob, insulated with varnish and
sliding
contact.
Kindly tell me
provided _with
this “Ill be correct? Also, are the connec
tions lor receiving (as sketch) correct.
Defec/br“
We would recommendyou to spaceyour turns
by distanceof two or three times the diameter
of the Wire used to avoid capacity eﬁects, and we
also advise you to make the diameter of your
coil two or three times as great, but
this
probably less important than the
Rece/ v/ng
spacing. Your diagram of connections
d/‘f'a ﬂqe men/
correct. We think the speed should
be. about
in. per second, or perhaps
rather more.
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but of tool steel. Turn the tapered part to ﬁt hole in mandrel
and then ﬁnish the point whilst it is in place. This is the only
way to get it true. Make a dot with a centre-punchupon the centre
and another upon the end of the mandrel so that you can always
put the centre in the sameposition. The pomt should behardcncd
and tempered“to a dark brown colour. Read Mr. Percival Mar
Practical Lessons in Metal Turning." You can
shall’s book,
obtain a centre from a toolmaker,but would have to send a tem
late or piece of wood turned to fit the interior of mandrel nose.
t would be advisable to have the centre soft. so that_ii it doesnot
run true you can touch it up in places and harden it afterwards.
Plunge into water with point down.
“ Tuning" in
J. H.
[21.447]
Wireless Telegraphy.
(Acklington) writes: Could you oblige by telling me what method
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[2:332] Quick-Firing Gun. 'J.M.
(Ashﬁeld) writes: is Please “could you send
me designfor Maxim gun or pom pom." Has
it beenalreadydealt With in your valuable paper;
so, when
Over
In Vol. III of Tm! MODEL ENGlNEER we pub
2144
lished a series of articles going into detail on the
subjectof
model gunof constructionvery similar
Lower‘ capaCI/k'f
"
Lower“ capaC/ﬁf
to the Maxim-Nordenfeldt. The title was, How
area.
area.
to Make Model Quick-tiring Gun,” and articles
following
issues—May,June,
the
July,
appearedin
Aug, Oct., Nov. wt and 15th, and Dec. 15th,
exception
the
the
of
issue
of
Nov.
rst
moo, any of which (with
used for the tuning of wireless telegraphicmachines? Kindly
have got Howgrave~
which out of print) can be had from our publishing office,price
rive the fullest details as far as possible.
Graham’sbook on the subject.
3d. post tree.

i
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The Editor’s Page.
INCE

the allusion in our August 5th issue to
publication of model yachting matters
fortnightly during the season, we have de
cided to insert any items of news which reach us
from the respective
club secretaries,
in the ﬁrst
available issue following the receipt of such matter, _
The suggestion
of the early publication of club
events and meetings originally emanated from Ports
mouth M.Y.C., but vwe have no doubt that such
announcements will tend to popularisc every club
which takes advantage of the facilities here offered.
We happen to know that sailing events more often
than not are witnessed by many inactive though
enthusiastic followers of the sport when the time
and place are known to them, and we think the
ofﬁcers
and club members
generally should not
be slow to realize that it is from this class of being
particularly that the best recruits are obtained.

August 19, r 909.

that we can supply him with exactly what he re
and thank you for the opportunity of_:quot
ing."
quires,

the

Q

U

i

The petition to the Local Government Board,
drawn up by the British Model Yacht Racing Asso
ciation, for uniform sailing waters and more of them.
is given on another page in this issue, together with
an introductory note by the hon. organising secre
tary. The project needs no better explanation
than is there given, and even those who are not
familiar with the work of the Association from its
inception will join us in wishing this product of
its well-directed enthusiasm good luck and a favour
able reception.

i

Q

Every now and again we receive inquiries from
readers in various parts of the home country and
abroad relating to the purchase of certain goods
which they have been unable to obtain. Generally
we are informed that the inquirer tried a great
many ﬁrms, but none could supply him; can we
mention any likely names?
It would save these
correspondents a great deal of time if, when writing,
they would name the ﬁrms they have already been
in touch with, for, failing this, it is conceiviable
we might refer them to some business house with
which they have already been in communication.
Sometimes
these inquiries are at once so vague,
and yet their solution so obvious, that we doubt
very much whether full advantage has been taken
of the announcements appearing in'our advertise
ment pages, in which the latest things in workshop
appliances, tools, and materials in both the mechan
ical and electrical line are always well represented.
A recent case in point: An inquiry for some elec
trical goods reached us, with a note to the eﬂect
that none of our advertiSers
could supply them
“’e ratherIdoubted this. and sent the inquiry along to
a well-known electrical firm, who reply this morning :
"Many thanks for your favour of 7th with en
closure.
We have written
your correspondent

Answers

to Correspondents.

H. H. (Streetly).—See articles on “ A 16 ft. “'ind—
mill " in our issues of March 5th and 12th, 1908.
E. J. W. (Rowbarton).—No,
we cannot supply
design; nor do we think it worth your while
to attempt construction.
Geo. Adams. 144, High
Holbom, would supply.
T. \V. (Millom).—See reply to query in issue of
August 6th, 1908. You will ﬁnd an article deal
ing with the subject of self-starters for gas en
gines in The Power Laundry of April 15th. 1904.
(price 5d., post free).
J. F. (Gt. Lover).—-We regret we cannot supply
details of this apparatus.
J. M. N. (Mexboro').—~This appears to be a matter
for personal experiment, though we might be able
to assist if you gave us details of the machine.
and complied with rules of Query Department.

Notices.
The Editor invites correspondenceand 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'snameand address. It
should be distinctly stated, when sending contributions, whether
remuneration is expectedor not, and all MSS, should be accom
panied by a stampedaddressedenvelopefor return in the event oi
rejection. Readers desiring to see the Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor :35. per
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementrates may be had on application to the Advertise
ment Manager.
How To Aonnsss Lenses.
All correspondencerelating to the literary portion of the paper
and all newapparatusand price lists, are, for review,to beaddresseé
“
The Model Engineer," 26—19, Poppin's Court,
to Tn: Eoirox,
Fleet.Street, London, E.C.
relating to advertisementsand depositsto be
All Correspondence
addressedto Tun ADVERTXSENENTManson, “ The Model Engi
neer," 26—29,Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall 81 Co.,
26—29, Boppin‘s Court, Fleet Street, London, E.C.
Sole Agentf for United States, Canada, and Mexico: Spon and.
Chamberlain, r23, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom these countriesshould be addressed.
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A Model Torpedo-Boat Destroyer.
By 105.

F. GAI‘R.

“
\1

FROM

HE

A

PHOTOGRAPH

OF MR.

following is a. description of a model
Vixen, which I have built in my
spare time during the last three months,
this being my ﬁrst attempt at boat-building.
The'fhull is made from a block of Kauri pine after
the hollowed-Out principle.
The chief dimensions
are : length over all, 3 ft. 6 ins. ; greatest width,
5* ins. ; depth at bows, 4} ins. ; depth at stem,
The thickness of the sides ranges from
45 ins.
i in. to i in. The turtle deck is a. piece of pine, laid
on the hull in the required position, and marked
05 for shape and sawn out.
Then it was hollowed
out and fastened
to its place.
The conning-tower
and chart-room are two pieces of pine. cut to shape,
Out,“ and fastened
with screws to the
hollowed

T.B.D.

105.

r
I

F. GAIR'S Moon]. T.B.D.

The deck is a strip of birch (fretwood) cut to
ﬁt the hull; the part forward just in front of the
funnels is a ﬁxture, the other part can be lifted off.
The upper deck is satin walnut, fastened to the two
towers with small screws.
The guns and stands
are turned out of wood, and the shoulder-rests are
made out of sheet copper.
The shields are tin.
so mounted that the guns can be raised or lowered.
or the whole mountin'g turned right round.
The searchlight (Fig. l) was made as follows :—
A piece of brass tube (the proper length and dia
" burred "
meter) was put in the lathe, and one edge
over to hold the lens (taken from a pocket lamp).
The reﬂector is tin, made in the shape of a funnel,
and one end large enough to hold the lens in its place
deck.
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and the other small enough to keep a “ pea " lamp
in, without coming right through.
Then I drilled
two small holes in the side of the tube and soldered
a small pin in each to act as pivots.
After this was
ready I ﬁtted the whole together, ﬁrst putting the
lens in, then the reﬂector (after enamelling it white
inside), and pressing plaster~of-Paris in the open
space round the outside of the reﬂector.
The

Pea /d

mp

P/as’er‘ of Par/Vs

Fig. /.

\\

gbOu/l

water tight.
The stanchions are made of brass wire held in a
chuck and ﬁled, leaving balls on at, say. § in. from
the top.
These are then drilled i-32nd-in. holes for
ﬁne brass wire to go through.
I have been driving this boat with a small motor,
but I have not had a good run yet, as I had not
but hope at some future date to
enough
power,
make a fairly decent show with it.

Some Handy Lathe

searchlight iSSWivelled in the manner shown, and can
be turned almost completely round.
The smoke—stacks are of tin tube,
1} ins.
diameter by 3 ins. long, pressed to the oval, and
mounted on a piece of wood 2} ins. wide by IO ins.
long by a} in. thick. The spark arresters are made
of tin, cut by hand (Fig. 2), then bent to ﬁt the
stacks and soldered in.

The ventilators were perhaps the most difﬁcult
The stems are brass tube,ﬂ in.
things to make.
diameter, and the t0ps sealing-wax.
First I heated
the tube and pressed the wax in. Then the wax
was warmed and moulded to outside shape with my
Then, with the aid of a hot poker, I opened
ﬁngers.
out the mouth to, say, 1% ins. diameter, and ﬁnished
off by putting a brass ring_on the outside edge
3)

stuck behind each and fastened over holes in the
side of the boat with shortened
pins. The davits
are made of brass. ﬁled to shape.
The blocks are
made of wood ﬁled to shape and drilled, acting very
well. The life-belts are cardboard discs, covered
or moulded on the sides with white lead.
The stern tube (Fig. 4) is a piece of i-in. brass pipe.
with a gland turned and screwed to ﬁt each end.
A
small disc of brass is turned and driven in at A.
When this tube is packed with tallow, it is quite

wide

Fig. 2.

(Fis-

l
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The torpedo-tube I turned out of wood to what
I thought was as near the thing as possible. The
steering wheel is made out of a clock wheel with
some of the teeth ﬁled out.
The port-holes are
made from ladies’ dress fasteners,
3-i6ths-in. holes
being drilled through each, and a disc of mica

Fittings.

By ALFRED \Varenuouss.

URING

I

the two or three years that
have
used a. Drummond 3§-in. lathe I;'have made
for it a certain number of ﬁttings which
have proved of great use and convenience,
and as
have not seen anything quite the same desoribed
in these
ages,
thought that some notes might
be of service to others.
To begin with, I found that the constant picking
up and ﬁtting on of a spanner every time the poppet
was to be moved very irksome, so I replaced the
locking-nut by an extra thick one made from r-in.
steel rod, with a "tommy" ﬁxed in the upper
part of it, and arranged matters so that when the
tailstock was locked to the bed the handle pointed
to the right, almost parallel to the bed.
Then a
"dab" with the ball of the hand frees it in an
instant, and it takes up just the right position
for the hand to drop on it conveniently to fasten
it again. This slight alteration is simply invaluable
as a time-saving convenience.
The same idea is applied to the setscrew that
fastens
the change wheel
quadrant, and to the
Horn
reversing stud wheel.
handles are ﬁtted
to the hand wheels on slide-rest and tailstock.
Various means have been suggested from time
to time for gauging the depth to which a drill
(held in a chuck ﬁxed in the tailstock) has pene
trated, but I do not recollect seeing a description
of the direct method shown in Fig. i, which con
sists merely of marking a scale on the sliding barrel
of the tailstock.
The horizontal lines are marked
by holding a scriber against the end of the ﬁxed part
of the tailstock, with its point
on the barrel,
and then winding the barre pressing
in. Scratch a line
across the top of the barrel close to the end, using
the end of the tailstock body to rule it by, then wind
the barrel out just one inch, mark again, and
repeat for second and third inches.
Afterwards put
in the half-inches in the same way, and then the

I

I

quarters, and eighths if required. Then scratch
or stamp the numbers against the inch marks.
When the drill is started in the hole the ﬁrst
mark must be made to come level with end of tail
stock body, and then the scale shows directly the
amount of penetration at any moment.
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Figs. 2 and 3 show front and side views of a
It is made of mild steel,
dividing arrangement.
and is fastened by the screw to the projecting lug
at the front end of the headstock, a ﬂat being
ﬁled on this to give it a ﬁrm bearing. The large
headed screw must be well ﬁtted, so that the arm

moves stiiﬁy and without shake.
The projecting
nib near the top of the arm, made of i-in. steel,
is let into the arm and soldered.
The handle at top
is turned from steel rod and soldered
into place.
The free edge of the nib ﬁts into the teeth of the
gear wheel on mandrel. There are sixty
large
teeth on this, which gives divisions of 2, 3, 4, 5, 6,
10; 12, 15, and 30 parts.
As the divisions most
often required in model engineering, as distinct
from ornamental turning, are 2, 3, 4, and 6, this
covers
most requirements, and since the ﬁtting
is a ﬁxture, it is always at hand, and no loss of time
takes place, as when ﬁtting on a separate
dividing
It is not in the way, as when out
arrangement.
of use it can be folded down against the body of
The teeth of the gear wheel, or rather
the lathe.

-»
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centreing chuck. and to make sure of its running
if it had been taken out during
true when
the course replaced,
0 a job, a nick isfﬁled in on edge, and
the chuck is always to be put in hard up against
the ends of the jaws, with this nick opposite No. i
This must be done because self-centreing
jaw.
chucks are seldom absolutely true; if work that
has been partly turned is taken out of such a chuck
and put back, in almost any position except the
exact one it occupied at ﬁrst, it will almost cer
tainly not run quite true.
Figs. 5, 6, and 7, show a micrometer for the slide~
rest, graduated to indicate a movement of ~00! in.
Fig. 5 is a planzview ofithe arrangement complete.
Fig. 6 is an end view as it would appear if the hand
wheel were removed; and Fig. 7, top half, shows
side elevation, and the lower half of the ﬁgure
shows section. It is made of brass, and consists of
a piece of tube a good sliding ﬁt on the boss of the

i

hand wheel, between the wheel and the body of the
slide-rest, a disc soldered
to the tube, close to
the body of the rest, and a rim round the edge
of the disc, say
in. wide and 3-32nds in. thick,
the top surface of this rim coming ﬂush with the
Two or more
top surface of the body of the rest.
saw-cuts must he made in the tube, and the tongues
so formed bent inwards slightly, to give such a
grip on the boss of the hand wheel as will ensure
the micrometer tuming with the wheel, but not so
tight as to cause the wheel to move when the
micrometer is revolved.
A hole must be made
in the tube to get at the setscrew that fastens the
hand wheel to its spindle, and a semi-circular piece
must be ﬁled out of the edge of the disc to pass the
screwdriver, as there is actually rather less space
between the micrometer and the hand wheel than
is shown on the drawing.
The rim is divided into 100 parts: as the screw
is ten to the inch, one division equals .001 in.
The dividing was done thus :—-Not having a
:00 wheel, I put a 60 on mandrel. geared into 30
on stud, and a 50 on same stud with the 30.
A
rough arrangement was made to hold the 50
it
was
tooth
time,
as
advanced
one
at
a
and
steady

i
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the spaces, are numbered in 5’s, making counting
in. size,
A set of number punches, about
easy.
is a very useful asset.
It is made of brass,
Fig. 4 is a soldering chuck.
The disc is
from a piece of r-in. rod or larger.
about l-in. thick, and the spigot about i in. dia—
Such a chuck is very
meter by, say, i in. long.
useful for many small jobs that would be difﬁcult to
hold otherwise, also for cutting discs or rings
from sheet metal.
It is to be held in the self

i
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a drilling pad.
The plug
of mild steel, and
the face
a chuck-back casting bored to ﬁt on the
of the plug and shrunk on, being afterwards
end
skimmed up on the plug. It
thus quite true,
and
very rigid. Fig. 16
a V-block centre.
for holding pieces of rod to be drilled through
diameter.
got this one out by carefully scribing
centre and boundary lines, and getting the groove
out with a three-square ﬁle. but
think
would
have been an improvement
a 60 degs. conical
hole had ﬁrst been bored into it. as this would have
made a good guide for ﬁling the sides. to get them
at equal angles with the centre-line.
in either case.
great care must be taken to get the groove square
across. and not deeper one end than the other.
This leaves only Fig. 12 to be described. The
of mild steel, the arc of brass strip about
plug
It placed in the
m. wide by 3-16ths in. thick.
tailstock, and used for lining u the headstock.
or
to
axially
any desired ang e, in conjunction
either
With
ﬁtting not illustrated.
This
merely a rod
of mild steel. tapered at one end to ﬁt the taper
hole in mandrel, and turned to a point of about
55 degs. or 60 degs. at the other end.
This point
must be made to run true. It should be as long
as can be got between centres for turning, and
available for turning
larger lathe
up, another
ms. or so can be added to the length. which will
be an advantage.
The curve of the arc in Fig. 12
to match as nearly as possible the arc struck out
by the point of the rod as the headstock
swung
over from one side to the other.
By the usual methods of trial and error. get the
two lathe centres strictly in line. and the headstock
strictly axial. The graduations at the front end
is

is

is

it

1
5

it

I

a

if

it

is

is

It

if

it

of the headstock are useless'ffor accurate setting.
being too coarse, and at too short a radius from the
stud on which the headstock swings.
With the rod in the mandrel and the ﬁtting shown
in Fig. 12 in the tailstock, bring the latter up so that
touches the point of the rod, and thus make
a dot on it.
To make sure of the position of this
dot square a line across the face of the arc, passing
the head
accurately through the dot. Now,
stock
set over at any time for taper turning,
can be set axial again with great accuracy by the
As the
usc of the rod and the mark on the arc.
distance from the stud on which the headstock
probably three
swings, to the point of the rod.
or four times as long as the distance from the
stud to the graduations at front of headstock. the
accuracy of the setting will be increased in the same
is

it

a

if

is

is

1
1

d

is

b

is

is

9
is

is

a

is

is

8

is

it

is

chieﬂy useful
An apparatus of this kind
desrred
in such work as screw-cutting, where
to withdraw the tool and re-insert it to the same
depth or to any desired greater depth. Also in
such work as making odd screws or any spmdles
with two diameters. Having turned one dia
meter, the tool may be set immediately. by the
micrometer. to cut any desired larger or smaller
diameter.
The remaining ﬁgures illustrate ﬁttings to beheld
in the taper hole in the tailstock barrel. Fig.
a square-centre;
of mild steel.
the body
and the point
piece of {-in. silver steel inserted
much
in the end and held by a setscrew.
This
easier to make and to keep in order than the
orthodox centre made entirely of tool-steel.
a female centre, and
Fig.
chieﬂy remarkable
a Slocombe
for the fact that the hole
formed
steel, and
countersink drill.
It
made of m'
the end case-hardened.
Flats are ﬁled on the sides
of the thick part, to take a spanner, the same
treatment being accorded the other ﬁttings for the
tailstock.
Fig. 10 shows a Slocombe countersink drill held in
a mild-steel body, and Fig.
is a reduced centre, to
enable the tool to get at the extreme end of a
slender spindle being
centres.
turned between
Fig. 12 will be referred to later.
Fig. 13 is an ordinary three-jaw drill chuck.
with the shank tapered to ﬁt the tailstock.
Fitted
in this way it can be used in mandrel or tailstock.
and
of the greatest possible service.
Fig. 14
has the screwed part made to match the mandrel
nose, enabling chucks and faceplates to be trans
ferred to the tailstock.
This
occasionally of
service.
For instance.
piece of work has been
turned in chuck or on faceplate and requires a hole
drilled out of centre,
might be transferred to
the tailstock and the latter slid over to one side to
the requisite amount, and the hole drilled with a
live drill from the headstock.
have not yet had
occasion to try
for boring an eccentric, but
would appear to be suitable for such work.
Fig.

is

i

1-32nd,

2

the decimal equivalents
1-64_th.
1-16th, and
in. stamped on either Slde
of this line, so as to be always handy.
body,

0.!

and

Fug/l

is

Fiqlv

is

a

is

i}

is

if

I

it

I

a

is

is

at each stop a line was scratched on the rim of the
micrometer (held in the chuck)‘w-ith
a seriber
resting on the hand-rest, brought close up to the
work.
Every tenth mark was taken right across
the rim, the intermediate ones being taken only
The long marks were stamped
halt-way across.
o to 9. and the rim polished up.
An arrow-headed
line was scratched on the edge of the slide-rest

is
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My Experimental Work in Con

proportion, and owing to the ﬁneness of the point
and mark, compared with that of the graduation
marks on the headstock, the diﬂerence in accuracy
will be much greater, and quite possibly as much
as ten to one.
So far the idea. is not new, having been already
described in the pages of THE MODEL ENGINEER,
but it is developed as follows. By very careful
trial and error, set the headstock over so that a
piece of rod held in the chuck will be turned taper
to exactly ﬁt the taper hole in tailstock spindle.
Put in the rod and are, and mark, scribing a line
across as before.
If you make a taper reamer
and want to be able at any time tolturn up taper pins
to ﬁt the holes made by it, mark the are before
altering the position of the headstock. If you want
to be able to turnfa rod or plug to a taper of so
much per foot, make a. series of marks on the arc

nection with
blachines.

Flying

Model

By E. W. Twmmo.
(Continued from page 104.)
illustrated in my last contribution
and
weighed—complete—exactly
24} ozs.,
as a record of two out of a good many ﬂights
interest,
I append a
obtained from it may be of
log at the foot of this page.
Considering the very inferior design of the pr0peller,
the loss in slip in both these ﬂights is not so very
high. There was no wind at the time these were
made, so that the propeller was in no way assisted
The model has made much longer
by a wind astern.
ﬂights, but in most cases the slip came out rather

HE

machine

higher.
I have

one curious thing to chronicle in connec'
tion with No. i machine. On one occasion the front
planes caught an upright stick in my garden some
35 ft. away from the starting point, the impact
was sufﬁcient to break of? the main backbone,
which was made of yellou pine, and in repairing the

FIG. 21.
at appropriate positions, and mark them 1-i6th,
The positions of these marks Will depend
{. etc.
from
on the precise length of your rod measured
If this should be
the centre of the headstock stud.
12 ins., the{ taper markwill be I-réth from centre
mark; if your rod is 18 ins., the mark Will be
3-32nds in. out, and so on.
y

m

‘
'

‘1
'

Cellular No. 1 4 3-32nds ins.
Ditto.

..

_

..

ins.
square.

4 3-32nds

i
i
|

Propeller.

RM-

\

I put in a piece of oak. With this the
model refused to ﬂy, turning over in the air imme
diately it was launched in the direction of the rubber
thrust torque. The weight was increased but very
little by the substitution of the hardwood, so that
I cannot account for the strange fact. However, the
oak was removed, and a new backbone put in made
damage

Diameter. ]

7% i11571- ins.

Pitch.

as;

“5.22".”
|
’

13§ ins. ,
i
i 131} ins. ‘
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sometimes called American whitewood,
better.
Hardwood
almost requisite for such parts as
skids, struts, stays, and main framework generally,
but
must be at the same time tough and not
brittle, for this reason oak
unsuitable, and birch.
maple and, perhaps, spruce—although this is not
a hardwood—are best.
think that the lighter
a model can be made—that is, consistently with
strength and efﬁciency—the better, because weight
means speed, and speed generally means "good
"
at the ﬁrst time of launching.
bye, aeroplane
decided to omit the above failure model in the

it

11}

of the original wood, viz., pine, and this restored
the model's ability to ﬂy.
I made another model after this No. i, but as it
was an utter failure, and, moreover,
was almost
exactly like No. i as regards form, I shall not show
drawings. In point of size it was somewhat smaller,
measuring 114} ins. long over the backbone, and
104; ins. across the planes.
Although it weighed
but
025.,
was too heavy for the amount of
surface provided.
Its failure‘was due to the fact
that
wished to make a model which should be
almost unbreakable, and with this object in view

Electrician.
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mention this model both because
have pro
to recount my failures, and as a warning to
others not to use heavy wood for planes, or for any
other part where lighter wood can be employed,
wood
used for the surfaces, let
be the lightest
obtainable.
Pine or deal
good, but bass, which
mised

is

bone.

numbering of my machines. so
pass on to the
next, No. 2. This model was a great success
also was of the cellular pattern, with paper top
main plane and vertical planes.
As will be seen
from the photograph, Fig. zr, the biplane elevator
with vertical vane was in this machine abandoned,
a simple plane without any additions taking its
This plane was secured to the backbone
place.
by a single roundheaded screw, and was free to
swivel round when knocked, in order to avoid injury
when coming to earth or when colliding with ﬁxed
was held in position only
objects. When in ﬂight
have found a plane so mounted
by friction.
will last a very long time; in fact, as long as any
other part of the model.
have not thought
necessary to give drawings
of this machine, for the reason that this, my second
“
ﬁyer, the No. model given in Model Aeroplanes
How to Build and Fly Them," and as most readers
who are interested will already have the packet

I

it

it

I

I

I

I

I
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made the main lower plane and the wooden bi
plane front all of white holly with a backbone of
oak. The propeller,
ins. diameter, was of holly,
also with blades covered with tracing cloth glued on.
These blades were not parallel, but were rather
wide and paddle-shaped.
shall illustrate this
when
am dealing with propellers.
soon found
that in making everything of hard, heavywood, had
the object aimed at, for
defeated
put on extra
rubber, changed
the propeller, and drove the
machine at such a high speed in order to obtain the
required lift, that at the ﬁrst attempt, although
ﬂew,
ﬁnished its ﬂight by smashing the back

u
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of drawings referred to, a repetition of the same draw~
ings here would be but waste of space.
Next came model N0. 3. illustrated in drawing
It was a machine whose construction
Fig. 22.
differed radically from any others l had made.
No paper was used whatever, everything was of
wood, including all the planes.
This model was made immediately after the ﬁrst
pictures of the \Nright Brothers' machine were pub
lished last year, and I was possibly inﬂuenced in the
design, being prejudiced in favour of the \Vright
principle of main planes at the rear, for the principle
was identically that at which I had arrived in my
gliders, and it seemed only a sort of progressive
step between my glider No. 4 and model No. 3,
so it is hardly a matter for wonder that this machine
bore some remote resemblance to the famous Ameri
can brothers' fiyer.
(To be continued.)

An improvised—“ﬁnding
Machine.

By A. J. B.
amateur electricians, no doubt, know
what a tedious job it is to wind even the
Having
smallest of coils entirely by hand.
recently wound one or two solenoid coils in this
way. and ﬁnding it rather irksome, the writer devised
OST
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clamped together and holes for the spindles of the
diameter required drilled through both pieces at
once with a brace and bit.
The side pieces can be ﬁxed to the base by French
nails, as indicated.
A piece of wooden rod, a, fairly
hard, about i- in. diameter, should be made to ﬁt
fairly tightly in the hole in one end piece, being
held ﬁrmly in position by an ordinary wood screw
as shown.
Another screw, b, driven into one end,
should have the head ﬁled away, leaving a point
or centre as indicated, on which the end of the winding
mandrel 0 turns. This latter should also be a piece
of fairly hard wood such as birch, cut to the
required length and turned slightly taper from
the inner end up to the washer, the part which takes
a bearing in the side piece beng left parallel.
Three
small brads will sufﬁce to keep the washer in posi
tion. An ordinary domestic dresser or cup-hook
was made to answer for a handle, and is screwed
in the end of the mandrel as shown.
A length of brass tubing answers very well for
the bobbin spindle d, and should be made to ﬁt
fairly tightly in the holes provided for it in the side
If it is desired to stop winding before the
pieces.
coil is fully wound, a small screw 0 can be arranged
to act as a stop to hold the handle, while a small
wooden wedge piece I will eﬁectually keep the bobbin
from revolving, so preventing the winding from be
The handle
must be unscrewed
coming loose.
and the mandrel taken out to enable the coil to be
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FRONT AND END ELEVATIONS or SIMPLE \\'1.\mmc.
simple apparatus
illustrations.
The sides and base
wood } in. thick, the
to the shape shown in

the

shown in the accompanying
are cut out of common white
side or end pieces being sawn
Fig. 2. These pieces are then

Macrame.

A small clamp, such as is used by fret
workers. will be found very handy for holding the
The dimen
apparatus to the bench while winding.
sions given can be altered to suit requirements and
the material at hand.

removed.

A Laboratory Balance.
By R. F. PERRY.
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has come the wish to own a
of weighing
balance,
one
capable
good
a couple of hundred grammes and sensitive
A balance Of some sort is
to a milligramme.
to those of the great army interested
essential
in photography, not to mention chemists, students.

many there

physicians, and the purely amateur experimenter.
As the cost of a satisfactory balance is beyond the
means of many such people, one must either put
up with a poor instrument, or, what every true
mechanic is pleased to do. make one for oneself.
Originally, it was intended by the writer to build

I

countersink slightly. so that, by trial, it Will
sit snugly down on the shoulder on the brass rod,
and the sides of the head parallel with the sides
On the centredine (front and back)
of the rod.
drill and tap a small hole and fasten on the two
guard plates that have been previously cut from
sheet brass drilled for the screw and ﬁnished up.
A little brass pin may be driven in a drilled hole
near the corner of the plate to prevent possible
Now draw the temper of a
disarrangement.
discarded square file, true up, and cut of! two
short pieces whose lengths are equal to the thickness
Retemper carefully
of the side blocks of the head.
after ﬁling a slight groove on the long centre-line
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A LABORATORY BALANCE.
device, its main feature and only claim
being a main pivot made from a tri
angular file; but as the details developed, and it
was seen how easy of construction a much ﬁner
- balance
really was, the following was designed
and made, and has answered admirably all require
It was made with the use of almost the
ments.
minimum number Of tools and largely of material
from the scrap-box. Though the dimensions are
given on the drawings, this is more to show the
which
proportions than to give actual dimensions.
are, by the way, all metric, that system having many
advantages for the model and instrument maker.
Dress down a piece of square brass rod to secure
a smooth. true surface
This
on its four sides.
rod should have a length about forty times its
thickness. A short length at one end is turned
a very simple
to excellence

down round and threaded. From thick strip or
sheet brass saw two long pieces and one short
piece, and solder together to form the U-shaped head
shown at H (Fig. 2). In the upper edges cut a rcct~
angular slot wide enough to receive. and a little
deeper than, the square ﬁle which is to be sacri
-ﬁced for the main bearings,
and from one side
drill and tap holes in the edge of front and back
Drill and tap a central hole
blocks for setscrews.
in the bottom to receive the threaded
square rod

Fic. i.~DErAiLs or LABORATORY BALANCE.
of one face of each, polish on fine emery cloth,
and secure in the slots by means of small setscrews.
For the main standard take a piece of square
rod
brass tube not quite so long as the square
just ﬁnished. square both ends. soldering a square
plug at one end. and cut out a second one tapered
slightly to tit the other end, but do not fasten it
in. A little way up from this open end scrape a
place clean on the inside and solder a small piece
of brass to thicken the wall to better hold a. screw

-__‘_.

..__._
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thread, and through it, on the centre-line of the
support, drill and tap a small hole by means of
which the scale is later to be attached.' Cut a
baseplate from good thick stock a little wider than
the base of the support and three times as long;
precisely in the centre solder the square brass plug
remaining, and toward each end, on the centre
line, drill a hole for holding-down screws, which
should be round-headed brass wood screws of
generous size. Drive the standard down over the
plug on the baseplate, and from the back side
drill and tap a. small hole into the plug through
the wall of the tube, and put in a screw to secure

and

Electrician.
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Get a six- or eight-tooth small brass pinion and
turn down a hub on each end, leaving the toothed
portion just the length of the inside diameter of
the hollow support;
drill a. hole to ﬁt this hub
in the end of a brass rod whose diameter is the same
or greater than the outside diameter of the pinion.
Now, just
and solder the latter into the hole.
clearing the plug in the bottom, and so that it will
just cut into the square brass rod, drill a hole to
ﬁt the pinion-rod on the front of the support,
and axially with it a hole to ﬁt the hub on the back
side.
Mark on the square rod the location of this
hole, and, removing, cut on the side from this
mark, down, about ten to ﬁfteen teeth
Use an
to nicely mesh with the pinion.
equalling ﬁle for this, and by repeated
trial secure a free and even motion of the
Secure
a
red when assembled.
square
large milled head to the front end of the
pinion-rod, and upset the end of the hub
so as to prevent with
after assembling,
Bend up a strip of sheet brass,
drawal.
as shown for the scale, solder thereto a
wider crosspiece, and screw the whole to
'"
The scale may be scratched
the standard.
T
or etched on the brass, or drawn on Bris
tol board and glued to the brass.
The beam is cut out of fairly thick
For the main pivot
sheet brass, as shown.
an old triangular ﬁle has the taper all
but removed, and one angle reduced to
50 dogs. by means of an emery wheel,
Cut
care being taken not to overheat it.
oﬂ‘ a length to go between the guard plates
with a slight play, and cut back. the ends
at the top so that the only possible end
friction is at the bottom tip. Cut a hole
in the centre of the beam to fit the small
end of this pivot, and drive it in until it
~
Treat two
projects equally on each side.
very small triangular ﬁles in the same
J rmmw
way, and ﬁt in slots equi-distant from the
The sensitiveness
and
primary pivot.
accuracy of the balance as a weighing
machine depends on the correct relation
of these three pivots—in other words, it
is the deciding factor between usefulness
The three knife edges
and nselessness.
must be in the same plane, and the
length of the arms must be equal. File
the slots to receive only the small end of
ﬁles;
the smoothed~up
tap lightly into
Remove the ﬁles and
place and test.
7
cut away on the inside of one slot and
of the other, thus shorten
the outside
ing one leg and lengthening the other,
and maintaining equal size of slots. \Vhen
Fro. 2,—SHOW1NG Consrnucrron or LABORATORY BALANCE.
equality is thought to have been attained,
drive in the ﬁles and make twenty-ﬁve
the connection. Bend a piece of bar brass, as shown,
independent measurements with a steel scale or hair
spring dividers—some on the front of the beam, some
for the arrestment, drill and tap a hole on the
If two measurements differ by a ﬁfth
on the back.
centre-line near each end for the stop screws, and
of a millimetre, repeat and correct. A jeweller's
two near the centre to secure it to the top of the
Countersink these last for ﬁat-headed
standard.
loop or magnifying glass will be a great help if
screws;
drill and tap corresponding holes in the
not a necessity, in doing this. When no further
drive
discrepancies appear in the measurements,
plug in the top of the standard, and screw together.
the ﬁles in securely and cut oil, and smooth up
Drill an axial hole in the top and bottom, and cut
nearly ﬂush with the sides of the beam. with a
out with a square ﬁle, making a nice ﬁt for the square
fine emery wheel.
Lighten the beam by drill
brass rod. After cleaning both parts and oiling
ing holes above the pivot plane PP, and, of
very slightly, the rod should pass through these
course, spaced symmetrically, and drill and tap a
bearings with minimum friction and no side-play.
i
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equipoise.
Cut a ﬁne thread on a brass wire, bend it as shown
(Fig. 1) for the cquipoise, and solder the short length
if.) one end of the brass crosspiece.
Thread 21small
milled nut to go on this wire for a counterweight. At
the other end of the crosspiece
drill to receive a
long threaded wire of larger size—something that
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\Vith some of the money saved on the balance
itself, it Will be well to buy a set of weights. These
can be had at various prices—from a few shillings
to a pound or two, according to ﬁnish and ﬁneness.
A set from X mgm. to 100 grms. for £1 from a re
putable dealer is very satisfactory.
Below 15 a summary of the material required and
approximate cost :—

central hole in the top to attach the pointer and
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LEVELLING

at the bottom to receive a
No. 19 knitting-needle, and fasten with a check nut.
Drive a steel knitting-needle in the coun terbored hole,
screw the whole device to the top of the beam, set in
its bearing, and break off the needle at the lower edge
of the scale, and ﬁle the sides near the end, so that
it presents a knife edge as viewed from the front.
Balance the beam by drilling small, shallow holes
in the under side.
Put a milled nut on the vertical
threaded rod to regulate the centre of gravity.
Make two pan-hangers and two bows of rolled
brass and No. Iowire. Details of the hanger are shown
enlarged in Fig. 1. Test each on the beam and main
tain the halanCP in everything.
Use watch crystals
for pans, grinding off the edge of the heavier one
to make them equal.
All the brass work should
be well rubbed down with ﬁne emery, crocus, and
brass polish, and then lacquered.
The baseliox can well be made from é-in. stock
of any good hardwood.
Fasten together with ﬂat
headcd brass screws.
Make the drawer from cigar
box wood, with reinforcing blocks in the corners,
the whole‘ fastened
with ill-in. escutcheon
pins.
Put a small knob in the middle of the drawer front.
Get three large size milled nuts and brass screws
to ﬁt; force the nuts down to the end of thread,
holding in a vice with a lead protector to save
Cut off the screw head and
scarring the threads.
- taper the
Make three
small
projecting ends.
blocks, threaded to receive these screws,
brass
and, with two countersunk holes for small wood
screws, cut out holes near the two front corners of
the bottom of the box and one in the centre at the
back, deep enough to receive these blocks, and screw
them
in ﬂush.
Thread the levelling screws up
into them, screw the standard to the centre of the
top, hang the beam, etc., and the balance is com
A small “which-way" level, mounted on
plete.
the base, will be convenient.
can

be counterbored

SCREWS

FOR LABORATORY BALANCE.
square brass rod 10 ins. long (pillar)
brass
tube
8 ins. long
il-in. square
.
..
. .
..
(standard)
Bar brass, I in. by 3-16ths in. by 14 ins.
(bead, baseplate, etc.) ..
..
..
Bar brass, i» in. by l in. by 7 ins- (arrest
ment)
by; in. by 3); ins: (head).
Bar brass,
No. 16 hard brass wire (bows and hangers)
..
Brass pinion
..
Screws, nuts, etc. . .
..
..
. .
in. by 8 ins.. .
. .
..
5 ft. oak,
..
..
..
..
“'eights
. .
..
. .
\\'atch crystals
..

l-in.

j

Total

..

..

3d.
6d.
4d.
2d.
1d.

3d.
2d.
3d.
25.
£1

4d.

£1 45. 4d.

A Remarkable Lens.
NE\\' and

clever invention has recently aroused
much interest in the photographic world.
It
is the periscopic lens, which, to put it brieﬂy, enables
An illustrated article
a person to see all round him.
on the subject appeared in the A mateur Photograph”
and Photographic News of August 10th last, which is,
indeed, well worth perusal by everyone interested.
Messrs. Aldis Bros., the well-known opticians of‘Old
Grange Road, Sparkhill, Birmingham, are the inven
tors, who, with a newly-formed company known as
" The Improved Periscope, Ltd.," are manufacturing
it at their Sparkhill works. The enormous assistance
that this lens will be to the look-out man in a sub
marine is obvious, as the optical conditions of the
periscope before the invention of this lens rendered
only a part of the horizon visible at one time. The
uses to which it can be put are almost inﬁnite, and
we are pleased to note that the invention and manu
facture are entirely British.
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Steel

Bridge.

Railroad

By J. P. DAVIES.
accompanying drawings represent a design
for a model steel railroad bridge constructed
on the lines of typical American bridge
practice. The excuse for presenting such a design
to English model engineers and students of civil
engineering is that it is an example of a type that
has been found best adapted to the needs of a new
country, and that, as such, may hold some interest
for that large number of young English engineers
whose
future work will lie in the undeveloped
The design, as shown,
portions of our Empire.
is a replica (with the exception of some simpliﬁed
details) of a type of construction which has been used
in the States during the last ﬁfty years, and which,
through its gradual development, has been found
to combine best the qualities of low ﬁrst cost,
ease and quickness of fabrication and erection,
accessibility for painting and inspection, and fair
It is substantially the same
wearing qualities.
type of bridge as that adopted some years ago
by an American ﬁrm in competition with English
bidders for a crossing of the River Nile, and which,
during the extended discussion ensuing at the
time, was more or less slurringly referred to as a
"
built by the mile and
type which the Americans
cut off by the yard."
The criticism is interesting
as illustrating
the tremendous amount of such
construction to be seen in the States, but as imply
ing a. want of care in designing according to the
conditions it is entirely unwarranted.
For while
each stage of the construction, from the preliminary
design and estimate down to the driving of the ﬁnal
pin and rivet in the completed bridge is so thoroughly
systematised and understood in all the departments
that the speed of construction is often remarkable,
yet it can well be understood that under the com
pulsion of close competition not a pound of extra
steel can be put in the structure, and that the
closest
kind of ﬁguring under the speciﬁcations
must be undertaken for every member,
in order
that the contract may be secured in the ﬁrst place.
In order to illustrate the above, and also because
an intelligent understanding of the method of con
struction of the original is usually the very best
augury for obtaining success in the production of
the model, an attempt will be made to describe
brieﬂy the design and construction of such a bridge,
as carried on in American offices and bridge shops.
In the ﬁrst place, a drawing of the “ substruc
ture" or piers, together with speciﬁcations as to
loads, unit stresses, clearance
requirements, etc.,
being submitted
by the railroad company, the
engineers of the steel contractors are called upon
to design and submit an estimated weight for the
bridge, upon which a price may be based.
The
speciﬁcations
throughout the country follow a
standardised form and differ only as to particulars,
and from long experience
the engineers can usually
tell in a moment the most economical outline for
the bridge.
The stresses are computed and the
of the principal members
determined,
make-up
"
and both are recorded
on a
strain-sheet."
The
weights of the principal members being calculated.
the weights of the details can usually be obtained
closcly enough by percentage methods, and thus

"I‘HE
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the weight of the completed structure determined
and a price accordingly submitted to the railroad
company, together with a copy of the strain-sheet
and a date of proposed
If the price,
delivery.
etc., is satisfactory, and the strain-sheet approved
by the engineers for the railroad company, the
contract may be awarded.
The strain-sheet, speciﬁcations, and other infor
mation are then turned over to the “detailing”
department of the bridge company, and draughts
men are put to work laying out to a large scale
the joints and other details of the bridge to an' extent
suﬁicient for immediately ordering the main material,
which the contractor may have stored as “ stock "
in his yard or may be able to pick up on short
notice. The eye-bars are ordered
by ﬁlling in
standard printed forms, standard sizes of heads,
etc., being followed, and all the eye-bars for a large
bridge may thus be ordered in a few minutes.
The same is true for such details as pins, loop-rods,
\Vith the order sheet and the
bracing-rods, etc.
accumulated data before them, the draughtsmen
proceed to make the shop<detail
drawings of the
various members of the bridge, such as the chords,
posts, ﬂoor beams, stringers,'etc., every rivet and
out being diminished and every detail proportioned
The men have done the same
by standard rules.
thing many times before, and there is little necessity
for question or delay.
At the same time a close connection is supposed
to be kept with the “ template " or laying-out shop,
the bridge shop, the shipping agent, and the creators
and any approved changes or improvements are
incorporated in the design and detail of the' bridge.
At this stage, too, comes the opportunity for
cutting down the cost of construction by numerous
expedients—by keeping all rivets the same size,
and thus obviating a passing of the material through
more than one punching machine;
by repetition
of details, uniformity, and symmetry of punching,
etc., it being frequently possible,
at the expense
of a few pounds of extra material, so to arrange
the work as to lower the labour cost of construction
very materially, the latter item, of course, command
ing important consideration in the States, with
As illustrating the
its relatively high wage scale.
careful and systematic manner in which the draw
ings are produced, and the amount of dependence
placed upon them, it may be noted that practically
no work, even the most complicated, is ever erected
in the yard, and that on a big contract, where
speed of delivery is desired, the drawings may be
made in one city and the material fabricated in
three or four shops hundreds of miles apart, and
it is rarely
when the material is ﬁnally erected,
the case that anything more than the reaming of
a few rivet holes is necessary in order to complete
a perfect ﬁt in assembling
the bridge, or whatever
structure is being erected.
The drawings being completed and carefully
checked, are turned over to the “ template makers,"
who lay out on the steel itself, or indicate by means
of wooden templates, the punching, cutting, etc.,
to be done on each piece.
Template makers have
work and are highly paid men, and it
responsible
is one of the requirements of the draughtsmen
Template
to reduce this work to a minimum.
makers themselves
employ many labour-saving
devices, the details of which need not be considered
here.

The

fabricating

shops,

in

which

proceed

the
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The Model

Bull-oer

shearing, punching, straightening, reaming,
as
sembling, riveting, boring, and painting processes
are usually laid out, with the end in view of one
continuous travel by the shortest route of the
individual and assembled
The punching
pieces.
machines consist of ordinary single punches and
of multiple punches of various sizes, the largest
of which will take a plate 10 ft. wide and punch
forty holes simultaneously in a single row. Shears
for angles and plates will cut the piece at right
angles or, almost as readily, at any other desired
Beams and channels are usually sawed by
angle.
a circular saw.
Movement of the smaller pieces
is accomplished on ﬁxed rollers, larger assembled
are
carried on trucks or by electric
pieces
overhead cranes, the latter commanding almost
every square foot of the shop floor. The assem
on
suitable tables, the various
bling is done
bolted or clamped to—
pieces being temporarily
gether ready for the driving of the rivets. Slight
errors in punching can now be rectiﬁed by reaming,
and large errors corrected, and, as is sometimes
speciﬁed in high-class work, the piece can be placed
under a gang-drill and every hole reamed to the
ﬁnished size.
Practically all riveting is done by
air-riveters of various shapes to suit the work;
any hand-riveting required is usually regarded as
due to a mistake on the part of the draughtsman.
The ends of compression
are ﬁnished or
members
milled to length by cutters arranged on a circular
head having a traversing motion, both ends being
milled at one time and at any angle.
The pinholes

and

Electrician.
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After being painted, the material is
on to cars by a suitable crane, care being
taken that clearance requirements of tunnels and
bridges on the proposed route are complied with.
that the material is properly secured. and that
long members are headed in the right direction, etc.

of details.
loaded

End View 06'
End Strinsqr-a.

0' {ﬁg}I4

'

There are, of course, many different methods
of erection of a bridge of the type described here,
each best suited to certain environments, but the
commonest consists of building up a. temporary
framework (called “false-work") to the
wooden
level of the bottom of the bridge and assembling the
same on this by means of a. traveller, which is
"
straddling"
simply a wooden or steel framework
the ﬁnished bridge and running on temporary
tracks
just outside the same, and
carrying
suitable derricks or poles for lifting the bridge
for an ordinary
The “false-work"
members.
river crossing will usually consist
of piles driven in the bed of the
K, Clad-4
river and cut off a few feet above
V9.4,
,
water level with trestle
framing
built on top of the whole.
The
can
be assembled
either
bridge
from the centre, working towards
y
the ends, or from one end. working
.
_ _ _ _ _ ,__-___ J'
_
w 79;";
—
“
‘_
.
Chord l
the other, etc., the pins
'
’ towards
s @71/J_‘0Lf4 '-/4
being driven and secured as soon
‘
_ .
as all the pieces meeting at the
'
Side Elovaficn.
On the com
joint are assembled.
plete riveting-up of the ﬂoor system
and laying of the track, the bridge
is ready for trafﬁc.
With regard to the model, it
;
Bracing
Chard
Plan or Floor and Bert-om
should be noted that certain details
have been simpliﬁed; the " batten
plates" used to connect the com
‘
pression members replace lattice bars on the original,
having been ﬁrst punched out roughly, are bored
as requiring less work to complete.
out to the ﬁnished size on a special machine—two
One end, on
the original, would be an " expansion end " resting
or three holes at once, and, of course, with the
on rollers to take up the change in length due to
greatest exactness.
in temperature, also the pinplates, etc.,
The eye-bars are made by a variety of methods.
change
are simpliﬁed.
In the smaller shops a suitable piece of scrap-iron
The channels and angles shown
is laid on the end of the bar where the head is to
may be bent or rolled out of steel or iron plate of
the whole brought to a welding heat
the requisite thickness.
be formed,
In order to prevent a
“
in a furnace, and the head then stamped out to
possible
sagging" of the bridge when completed,
due to the accumulated eﬁect of play in the pin
shape in a cast-iron die by blows from a steam
holes and to the weight, it would be well to make
hammer. In the larger and more modern shops
"
the ends are heated and
each panel of the top chord about i-32nd in. longer
upset” to the proper
In either
than the bottom, or in this instance 24 i-32nd ins.
shape by powerful hydraulic machinery.
case the pinhole must be bored out afterwards.
for the top chord lengths and 24 ins. for the bottom :
Eye-bars
as described for the riveted members.
the slight elevation at the centre thus produced
“
are always speciﬁed to fall in the body of the bar
is called
camber" ; it is always placed in long
when tested. and not in the head.
but sometimes neglected in short bridges
bridges,
The members
are now ready for the railroad
of good construction.
This type of bridge is frequently constructed
company's inspector, and are carefully scrutinised
for ﬂaws and errors, both of large dimensions and
as a “deck span," 1'.e., where the ﬂoor system is

m
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PACIFIC
CANADIAN
LOCOMOTIVEZ
"

RAILWAY.

l-‘Rmonr

(‘c C.

The writer recently made some journeys on the
SE. & C. Railway for the purpose of noting the
locomotive work performed by Mr. Harry S. Wain
wright’s bogie express locomotives on the difﬁcult
Kent Coast Line (LC. & D. section).
Mr. Wain
wright kindly provided every iacility to enable
this to be done.
Travelling by the 5.10 pm.
"
City Express" from Holbom Viaduct, a splendid
run was made by No. 518 of the latest Belpaire
class with extended smokebox.
The train consisted
of nine bogie coaches well ﬁlled with passengers
and luggage representing a load of about 220 tons,
according to ofﬁcial reckoning. The engine shaped
well from the start, and showed to great advantage
on the heavy grades beyond Faversham.
Leaving
St. Paul's at 5.15 pm. or three minutes behind
time, there were several slight checks before passing
Heme Hill, but from the latter point onwards the
and the
progress of the train was unchecked,
52 miles run to Faversham Junction, made without
any actual stop, occupied 1 hour 5 minutes. Here
a coach was slipped, and with the reduced
load
the engine soon cleared oﬁ the 22 miles to Margate
West, the actual running time between the two
points being 26 minutes. and the non-stop run from
St. Paul's had occupied 1 hour 32 minutes, the
distance amounting to 74 odd miles.
Continuing
at 6.50 p.m., the train reached Ramsgate Harbour
Station at 7.2 p.m., after calling at Broadstairs at
The carriages of which this train is
6.55 p.m.
comprised are of a very comfortable description,
and the whole experience was a very enjoyable one.
Returning next day on the footplate of No. 273,
one of the earlier Belpaire bogie engines without

"

RUNNING ox THE

A.M.I.Mech.E.

[YPB

S. LAKE,

"

FINE

CHAS.

CONSOLIDATXON

By

“

Locomotive Notes.

New

constructor should consult originals.
For modellers who may desire to make changes in
the design, attention is called to the fact that the
chords increase in size toward the centre and the
in
and diagonals) increase
web-members
(posts
size towards the ends.
Also. of course, each member
according as the load to
increases or decreases
be carried is heavy or light, or as the span of the
The
bridge is longer or shorter than the example.
the
ﬂoor system is treated as a series of girders,
being subject to the maximum loading
stringers
or of an equivalent dis—
of several
wheel~loads
tributed load, and the ﬂoor beams to the effect of
two equal concentrated loads at the stringer con
The pins are proportioned according
nections.
to the shearing, bearing, and bending stresses which
The method of calculating
they have to resist.
however,
and especi
the strains in the members,
ally the proportioning oi the same after the strains
are ascertained, are subjects that call for consider
able study and application, and the modeller should
consult the text-books on the subject.

Rummy.

attached to the upper part of the posts and the
the clearance
train runs on top of the bridge;
is, of course,
attained
unlimited. and a model
thus constructed would allow the passage of cars
Details are
with bulky freight or passengers.
different, however,
and the intending
somewhat

The Model Engineer
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extended smokebox, the train left Ramsgate at
10 a.m.. calling at Broadstairs, Margate West, and
Westgate,
running non-stop from the latter station
to Heme Hill. and being due at the last-named
station at 11.53 am. and Victoria at 12.3 pm.
The load was eight bogie coaches, including a
brake van at each end.
Some slight delay was
at the Coast stations by heavy platform
caused
and
the
traﬂic.
commencement of the non-stop run
was not made until 10.26 am. or six minutes late.
This loss of time, with which, of course, the engine
had nothing to do, was, however,
redeemed
by
excellent running on the part of the latter. The
driver only required a clear road from Heme Hill
to the terminus to observe absolute punctuality.
and in the end this happy result came about.
The combined trips provided the writer with
one of the most interesting locomotive experiences
at home or abroad during recent years.
On the out
ward journey the cngines have to face the Syden
ham incline, rising at 1 in 101, Bickley 1 in95, Farn
ingham and Fawkham r in 100, and grades of I
in 100 in other places.
On the return journey,
which is, of course, the harder one for the loco
motives, Ramsgate is left on a grade of I in 75 up
through a tunnel 1 in 100 near Heme Bay, and the
famous Sole Street bank 5 miles long, practically
all at 1 in 100.

an

"CONSOLIDATION"

LOCOMOTIVES

C.P.R.

roa rm:

In March last the ﬁrst of a new series of heavy
“
goods locomotives of the
Consolidation "or 2—8—0
type was placed in service on the Canadian Paciﬁc
The engine. with several others of the
Railway.
same design, was built in the railway company's
Angus shops, and is typically American in appear
ance, as are practically all Canadian locomotives.
The cylinders are very large, viz., 24 ins. diameter
by 32-in. stroke. They drive the middle pair of
coupled wheels, and steam is distributed by piston

valves worked by \Valschaerts' valve motion.
The boiler is equipped with'a superheater of the
Vaughan & Horsey type, which contains 450 sq. ft.
The coupled wheels are 5 ft. 3 ins
of heating surface.
m diameter, with wheelbase of 16 ft. 6 ins., while
the total engine wheelbase
is 25 ft. 5 ins.
Other
leading dimensions are :—
Heating surface: Tube, 2,810 sq. ft.; ﬁre
box, 180 sq. ft.
No. of boiler tubes (2 ins. diameter). 272.
No. of superheater tubes (5 ins. diameter), 24.
Grate area, 49 sq. ft.
Boiler pressure, 180 lbs.
Weight on coupled wheels, 87 tons.
Weight of engine only (in working order), 98% ts.
The tender carries. when full, 5,000 Imperial galls.
of water and 12 tons of coal. The engine is equipped
with Westinghouse air-brake and has \Vcstinghouse
air-signal and steam-heating equipment for working
passenger trains.

L.

&

Y.R. FOUR-CYLINDER Passsncnn
Loconorwns.

By the time these Notes are in print, the Summer
Meeting of the Institution of Mechanical Engineers,
to be held in Liverpool, will have taken place,
and the paper to be read by Mr. George Hughes,
chief mechanical engineer of the L. & Y. Railway,
will have been read.
Prior to the. meeting, the

and

Auth
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writer, as an Associate Member, rece1ved an advance
proof of Mr. Hughes’s paper, which is illustrated by.
among others, sectional drawings of the new four
cylinder express locomotives. and as there is now
no objection to the publication of these drawings,
they will appear, together with a photograph of the.
engine, with particulars, either in the next or follow
ing Notes. Briefly, the engine has four 16-in. by
26-in. cylinders, and six coupled wheels 6 ft. 3 ins.
diameter. The inside
cylinders are placed in
advance of the outside ones and drive the balanced
crank axle of the leading coupled wheels, while
the outside cylinders drive the intermediate wheels.
The valve motion is Joy's, the two sets (worked
of! inside connecting-rods) actuating the four valves.
Mr.
which in all cases work above the cylinders.
the
as four-cylinder
Hughes describes
engines
and express goods engines, and gives
pasSenger
to compound
his reason for preferring simple
cylinders, as on account of the greater range of
expansion obtainable with the former with express '
trains.
New 'GREAT Wesrlzim LOCOMOTIVES.
The latest express locomotives turned out of
Swindon Works are 4—6—0 type, with four simple
the
is practically
same
cylinders. The design
“
as that of the “Star” and
Knight" classes,
but there are one or two slight differences in regard
to detail. The new locomotives are to be named
after Kings of England, and will perpetuate history
"
“
"
by including
King Stephen and King Richard,"
while " King Edward" is, of course, included.
The engines will comprise a ﬁrst set of ten, and of
these, Nos. 4021—4025
have already been put to
work.
OPINION or run G.N.R.
ATLANTICS."
A correspondent writes rather complainineg
about the “indifferent
hill-climbing qualities of
the 251 class ‘Atlantic' express
engines of the
G.N. Railway," and says that in his experience,
“
the drivers have to run at much higher than booked
speeds to make up for the sluggish performances
of the engines on up grades when hauling heavy loads.
He says: " During several recent runs "—the corre
spondent referred to is a commercial traveller
“ I have
particularly noted this poor work on up
and have met'with better performances
grades,
with other types over the same ground and identical
What," concludes the letter, “ are your
trainloads.
"
views and experiences in the same connection ?
The writer often has to make journeys on the
G.N.R. main line and with some of the principal
the
trains. His experiences
“en
express
_with
larged Atlantics" have been very inconsistent,
some of the engines showing the most excellent
hill-climbing capacity, while others have obviously
even with moderate
been out of their element,
\Ve
train loads on the more severe up grades.
must not forget that the engines, although pos
sessed of very ample steaming powers by virtue of
the large boilers ﬁtted. only have comparatively
small cylinders, while the adhesion weight on the
wheels
is less than on some other
four~coupled
lines.
Readers will not need to be reminded that
the cylinders in these engines are 18} ins. diameter
load in full
by 24-in. stroke. and the adhesion
working order 36 tons.

A

Coniuzsponnsnr's

"
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“

Compared, for instance,
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with the North-Eastern

Atlantics" of the two-cylinder “ 649 " class,
with 20 by 28-in. cylinders and 39 tons of adhesion,

of

the North British, with 20 by 261m. cylinders and
40 tons adhesion, these ﬁgures seem small, and as
large cyliiiders——and especially long piston-stroke—
conpled with a high adhesion load spell ability to
climb, it is not to be expected that the G.N. “ At
lantics” will show prominently in this particular
branch of locomotive work.
Mr. lvatt is restricted to 18 tons per axle by
permanent-way considerations, and if we take
adhesion as the basis, or, at any rate, as a govern
ing factor in locomotive design, we arrive at the
conclusion that the cylinder dimensions must be
selected accordingly, for very large cylinders and
only a moderate adhesion load cannot spell success,
because if the former are to be used up to the limit
of their power, the only result would be to slip
the driving wheels frequently, and that is no gain
to anyone. Presumably, no one will ﬁnd fault
with the all-round performances of the G.N.R.
“ Atlantics."

Motor Cycle Notes.
By " PHcsNix."
Special Machines.
I ﬁnd I am being consulted rather frequently as
to the advisability of having special motor bicycles

built, to embody individual preferences in place of
One correspondent,
purchasing standard models.
writing from Gloucester, says that he has obtained
the catalogues of nearly all the principal ﬁrms of
motor cycle manufacturers, and while there are,
among the machines therein depicted, many which
greatly take his fancy, not one exactly meets his
particular requirements. He wants to know whether,
in these circumstances, it would not be the better
plan to draw up a speciﬁcation on general lines
and have the machine specially built for him. I
am not informed what the “ particular requirements "
are, but they must, I think, be something very much
out of the ordinary if none of the standard makes
will satisfy him. However, with that part of the
matter I am not, perhaps, called upon to concern
myself.
The advantages, whatever they may be, of having a
motor cycle built to one's own ideas are, to my mind,
outweighed by the disadvantages which may easily
follow the taking of such a step.
In the ﬁrst
place there will naturally be greater expense, as no
ﬁrm can be expected
to construct one special
machine at anything near the cost of a standard
pattern; next, there is the equally important
question—arising at a later period, it is true—of
the value of the special machine in the second-hand
market, and here, again,
the
departure from
standard lines will be almost certain to tell heavily
against the machine, and, ﬁnally, there is the risk
that the amateur ideas embodied in the construc
tion may not be so successful in practice as on
paper, the machine being not the work of the skilled
and expert designer, but that of one whose knowledge
of the problems attending motor cycle construction
is. perhaps, only a limited one.
Of course, it is possible to get a machine built by
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a ﬁrm of repute which, when viewed collectively,
an amalgamation of what may be re
represents
such as the engine
garded as standard features,
of one maker, the carburettor of another, and the
speed—gear of a third ; but even then I do not myself
see what advantage, if any, there is to be got out
of the plan. Some time ago I required a particular
and I had a great
make of twin-cylinder machine,
fancy for a type of carburettor which was not ﬁtted
Then I was desirous
as standard by the makers.
of using a free engine device, which constituted
another departure from the standard speciﬁcation.
By agreement with the makers I took the machine
as it stood, but with the option of having the other
carburettor ﬁtted if I required it within a stated
time.
The carburettor ﬁtted by them is still on
the machine,
and I ﬁnd it in every way satisfac
tory; indeed, I am inclined from different things
I have heard to doubt whether, in carrying out the
proposed alteration, I should not have impaired the
efﬁciency of the engine.
The free engine clutch has since been added.
but this is the only feature of the machine which
is not standard.
I would strongly advise correspondents and
readers generally not to go in for anything widely
departing from set patterns, but if they must do
so, then let them be sure to arrange at the same time
about the supply of spare parts, or they may,
hung up for
later on, ﬁnd themselves
hopelessly
weeks together for the want of some simple but not
standardised ﬁtment.

Motor Cycles for Medical Men.
Among the letters I have received

asking for
advice in the purchase of motor cycles, are one or
two from medical practitioners who propose to
make use of the motor cycle as a means of con
For such as have only
veyance on their rounds.
to consider the traversing of level or easy roads,
I think the lightweight type of machine cannot be
It is much more handy than the heavier
bettered.
ones, where frequent dismounts have to be made,
and is generally more easy to control. Where, how
ever, as is the case with one doctor who has con
sulted me, long distances over hilly roads have to
be covered, there is nothing to beat a single—cylinder
machine of about 3} h.-p., and it may be a decided
advantage to have a two—speed gear ﬁtted. In
the case of the gentleman referred to there are no
facilities in the way of repair shops on the roads.
and he is frequently called out at all hours to deal
with cases at a distance, therefore reliability, speed,
I have
and engine-power are important desiderata.
advised him to go in for a 3‘} hp. two-speeded
machine of the kind illustrated and described in a
recent issue, and I think if he does this he will meet
'
with every possible satisfaction.
For a beginner I would never advise anything
but a single-cylinder engine, not that there is any
in managing a multi-cylinder
more
difficulty
machine
on the road, but because there is, un
doubtedly, more skill required in maintaining the
latter in a state giving equal efficiency in the addi~
tional cylinder or cylinders, and where the condi
tions are such that one must rely larger upon oue’s
own personal efforts to keep the machine running,
then there can be no question but that simplicity
of construction with as few parts as possible to go
wrong is the ideal to be sought for.

The Model Engineer and Electrician.
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Carburettor (lauzes.

August 26, 1909.

several correspondents : (1) The Chater Lea three—
speed gear box; (2) the Premier 3% h.-p. single—
.cylinder motor bicycle; (3) the White fuel econo—
miser; (4) the Douglas twin-cylinder lightweight
motor-cycle ; (5) the Kempshall tyre.

During hot and dusty weather it is generally
advisable to provide a gauze covering to the ﬁxed
air intake openings of the carburettor to prevent
as much as possible the ingress of road matter to
the carburettor and engine.
One effect of ﬁtting
the gauze is. of course, to reduce in a slight degree
the amount of air permanently reaching the car
burettor; but this can be made up for by giving a
rather more liberal proportion of extra air if neces
sary. It is very essential that the gauze be occa
sionally freed from dust, which must, of necessity,
collect on its surface, and a little petrol on a brush
will soon effect this. If allowed to remain there
will be a danger of the engine running hot, failing to
climb hills, and generally misbehaving itself.

Practical

Letters from Our
Readers.
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Model Aeroplane Flights.

Replies in Brief.
M. D. (Lancaster).—Your
query is incidentally
answered
in this issue.
The cost of running a
motor cycle within the limits you name is very
moderate,
and the licencing and other fees are not
exactly overwhelming, although quite high enough.
——H. J. L. (Northampton).——You have evidently
made a mistake in timing the magneto.
The points
must begin to separate just before the piston com
mences the (downward) ﬁring stroke, which, as you
must know, follows immediately upon the (upward)
stroke.
L. G. (Highbury).—You are
compression
The engine
is not
deliberately misled.
being
3% h.—p., it is only 3 h.-p., and probably develops
even less in its present condition.
It would be
difﬁcult to obtain a speciﬁcation, as the makers
are not now trading.
The machine
is certainly
four years old at least, and you must be very careful
or you will ﬁnd you have wasted your money.
{5 more would enable you to get a really service
able mount, perhaps
with magneto ignition.v——
MAX (Folkestone).—Y0ur remarks are much appre
ciated. You should take the pulley-off and exa
mine the feather in the shaft. If this ﬁts well, and
also in the pulley itself, it looks as though the pulley
shaft has worked loose in the ﬂywheel. This would
mean the engine coming down and the crank-case
being taken adrift to get at the seat of the trouble.
Not a stupendous job and neither an expensive one,
if you can take the engine out of the frame yourself
and put it back. That is where the average repairer
gets his proﬁt.
"Lmnrwmonr" (Derby).—-The
exhaust valve opening should be not less than } in.,
and the inlet valve the same if M.O., but if A.O.I.V.
not more than 3—16ths in.
Do not replace the
springs with any others than those supplied by the
makers, or you may get them too strong or too weak.
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To the Editor 0/ Tar. MonEL ENGINEER.
DEAR Sum—Having purchased a packet of
drawings-—“ Model Aeroplanes. and How to Build
and Fly Them," by " E. \V. T.," I am enclosing
a table of ﬂights obtained with No. 3, the only one
I have built, which I consider is very satisfactory.
I notice a correspondent has been explaining that
the machines
I have not found it so.
overturn.
You will
if the machines are launched properly.

MR. THOMSON'S

AEROPLANE.

see from the table that I use ten strands of rubber.
owing to machine weighing 3;} 025., which is in
“
excess of
E. \‘i'. T.'s" original model mentioned
in the book of instructions.
It will also be observed
that some of the ﬂights apparently give the pro
peller an efﬁciency of 100 per cent, but this is
owing to the high initial velocity given to the
machine in launching. Apropos of machines over.
turning, a young enthusiast came to me the other
night while I had No. 3 out and said he had made
No. 1, but it wouldn't ﬂy, and then he pulled some
1»sq. in. rubber out of his pocket and advised me to

Practical Opinions Wanted.
The opinions of readers who have used the follow
motor cycles and accessories are asked for by

ing
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Machine was nearly landed at 1 15
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Wind.
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On left of machine.
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Astern.
H

Course.

Straight.
Straight and curved to right.
Straight.
Curved to left.
Straight.
H

but took a sudden inclination upwards and glided another 30 ft.

The Model Engineer

Model Electric T.B. D.
[In reply to several requests for a body plan for
this T.B.D., Mr. C. A. \Villomes has kindly supplied

the sketch reproduced herewith.
pain-l“

if“ I

to advantage,
brought the visit
adjournment was then made to
the Three Tuns Hotel, where an excellent dinner
was found awaiting.the party, to which all did ample
justice. The rain continuing, the party then boarded
an electric car to proceed to the works of Messrs.
Humber, Ltd., noting in passing through the busy
streets many of the antiquities and ancient buildings
for which the ﬁne city
The new works
famous.
of Messrs. Humber, Ltd., are of enormous extent,
comprising very handsome ofﬁces and showroom
accommodation, the works proper covering avery
Under the guidance of two of the staff
large area.
a very lengthy inspection was made of the method
of producing the very handsome motor-cars and
cycles for which the ﬁrm has so great a reputation.
Not only was the production of the mechanical
parts of the cars seen in operation, but also the build
ing of the metal and wood body parts, and the up
holstering and painting of the same and the nickel
An
plating of the various external levers, etc.
interesting item was the testing shop. where every
motor engine, whether for car or cycle,
thoroughly
for running and brake horse-power,
etc.
tested
A visit to the very ﬁne engine-house, where the
electric current for driving the whole of the
by
battery of six large
generated
machinery
gas-engines
using suction gas driving multipolar
brought the inspection to a close.
generators,
Another adjournment was then made to the Three
Tuns Hotel, where an excellent tea was quickly
of, and the events of the day discussed
disposed
with much heartiness.
The return to London was
made by the 7.30 train.
visit to Messrs. Bassett
FUTURE Visrrs.—The
Lowke's works at Northampton takes place on
The Secretary will be
Saturday, August 28th.
glad to receive the names of those intending to be
tools

to

were seen
c1050. An

v'lf
'l‘
.t,1;th
,,

)1.
he;

present.
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article to which we refer appeared in our issues of
1909,
December 31, 1908. page 630, and January
pages 12 and 13.—En., M.E. <5 15.]

The Societyof Model Engineers.

Birmingham.—The next meeting will be held on
Wednesday evening, September ist, at 7.30 p.m.,
White Horse Hotel. Congreve Street, Birmingham.
\Vill as many members as possible please attend,
for the winter may be
so that a good programme
arranged P—All information concerning this Society
and particulars of how to join, may be obtained
from the Hon. Secretary. C. H. HAWKESFORD,
Boscombe Road, Greet Hill, Birmingham.
Bradford.—A meeting of this Society was held
on Monday evening,
August 9th, to discuss the
forthcoming exhibition in November, but owing to
the holidays there was not much business transacted,
therefore
has been left over until the next meeting,
which will be held on Monday, September 6th, when
hoped as manyas are able will attend—Further
particulars may be obtained from the Secretary,
Terrace, Lidget
Amos BARBER, 15, Hartington
Green, Bradford.

3,

of the members
to
Coventry was, despite the very unfavourable
climatic conditions, a great success in every
In the forenoon the fine works of Messrs.
way.
Alfred Herbert, Ltd., were thoroughly inspected.
machine
and the manufacture of the high-class
tools for which the firm enjoys a world-wide reputa
tion was followed from the raw material to the
ﬁnished product.
Special
note was taken of the
extreme care bestowed on each portion of the work
to ensure accuracy and efﬁciency. and the great
number of special machines in use for shaping the
many intricate details aroused great interest. An
outstanding feature of the works was the great
orderliness, cleanliness, and ready accessibility of all
A tour of the extensive showrooms,
the machinery.
where samples of ﬁnished lathes of many types,
planing, shaping, and drilling machines and smaller

it

all-day visit

it

London.
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Provincial Societies.

a

if

0/

mttlfngs should besuit to the oﬂiux of THE MODEL
Exams“ without delay, and will be inserted in any par
"(livid
clan nine days bzlmc its usual
ticular fun:
dale of publication]

Menrmos.—The
ﬁrst indoor meeting of the
winter session will be held at the Caxton Hall,
Westminster, on Thursday, September 16th, at
p.m., and will be devoted to a display of models
of all kinds. Prizes will be given by popular vote
to the most interesting exhibits—Full particulars
of the Society and forms of application may be
'
obtained from the Secretary, HERBERT G. Rmnus,
37, Minard Road, Hither Green, S.E.
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Of course, I understood why
his machine had failed, as the torque of the propeller
would be much greater at the start than with
i~16th sq. in. rubber, and the machine
being light
could hardly do anything else than overturn.
Hoping theSe results will prove an incentive to
many who have doubted if these models will really
I enclosc a photo of this fiyer.—-Yours truly,
ﬂy.
R. S. THOMSON.

try it on my machine
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[2r,98t] Particulars of the “Minus Geraes."
T. M.
wish to make a scalemodelof the new
(St. Annes-on-Sea)writes
Brazilian battleship, Minas Germ. Can you inﬁrm me when
can obtain particulars and drawings, or of some publication
which contains these, particularly the lines 0! the hull?
have
seenthe photographsin Tun Moon Euomzzn, and shall be very
much obliged for any further help you can give me in this matter.
We do not know of anything more likely to help you than the
excellent lull-page illustration of this vesseland detailed descri
which appeared in The Engineer, issue of September rt
tion8.
190
.‘
[21.933] Coal-burnln
OoNoRo At
C' H. E. (Mane ter) writes:
bin,
am building
lantICI'.
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G. W. W. (West
[21,985]. Consum tion of Water Motor.
ng) writes:
w to avail mysclt of the beneﬁtof your Query
Department. Could
sufﬁcient power from a i-in. pipe from
the main: of the GrangetJunction Water Works, or Metropolitan
to drive
25o-watt dynamo, with suitable water
Watter?Board,
mo
01'
Yes,
the pressure about 35 lbs.
sq. in., so that about
per minute of water can be
36 51115.

,r"

l

l
scquentpoles." The h.-p. wheeldescribedin our issueof Dec. 15th,
1901 (improvementsto which were suggestedin our issue of Jan.
15th, _rgoz) would just suit your requirements. You had better
do a little experimentingto ﬁnd just what nozzle best serve: your
purpose.
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[21.362] 8.5. 6: CR. Loco: Signalling. C- H- G(Hither Green) writes: should be extremelyobliged you could
kindly send me at your earliest convenience sketch with all
leading dimensions and scale of S.E.
CR. tank locomotive
No. 326 so that can make scale model oi same. What is the
smallestradius a l-in. scalemodelof abovewould safely negotiate
Would you kindly intorm me in which numbers “ Signalling on
Model Railways " has appearedin your excellent paper,as wiah
to get same?
You will ﬁnd a drawing in our issue of December 26th, 1907,
go 623, ﬁgured for a scale of in. to the foot. You can easily
crease to i-in. scale,as scale of teet included on drawing.
The smallestradius will dependentirely on the size and lateral play
of the bogiewheels. We do not recommendless than 7-lt. radius.
" appeared in
Articles on “ Signalling on Model Railways
the
following issues of Ta: M0031. Known-2a :---March 4th, 18th,
"
and 25th, r909. Several Practical Letters " also have appeared
on the subject, and we hope to publish more by Mr. Winteringham
in the sameseries,which
not yet closed.
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Water-Driven Dynamos. B. H.
[=!.
akeﬁeld)writes:
shoul be greatlyobliged you would sendme
sizeand amount
of wire for dynamo, as per sketch volts required,about 15. Hav
ing
ressure of 55 lbs. on house water tap, would you kindly
state are of wheel and nozzle to drive dynamo, as per sketch
This
not
very cﬂ’lcientdesign, owing to number of breaks
in the magneticcircuit, but you may be able to get nearly 100watts
output. We suggestwindin on the armature as much as you
can (about 14ozs.) of No. to .W.G., and on the ﬁeldsabout 2}
“ lbs.
of N0. 21. Be careful in Winding the ﬁelds that you obtain con
d

it

(Attention is especiallydirectedto the ﬁrst condition given br'low,
and no noticewill be taken of Queries not complyingwith the
directions therein stated. Letterscontaining Queries rnust be
marked on the top left~handcorner of the envelope“Query
Department." No othermattersbut thoserelatingto the Queries
shouldbeenclosedin thesameenvelope.
Queries on subjectswithin the scopeof this journal are replied to
by fwst under the following conditions:——(1)Queries dealing
with distinct subicctsshould be nutten on different slips, on
one side of the paper only, and the sender'sname MUSTbe in
scribed on the back. (2) Queries should be accompanied,
whereverpossible,with fully dimensionedsketches,and corre
spondentsare recommended
to keepa copy of their Queriesfor
reference. (3) A stamﬂedaddressedenvelope(not post-card)
should invariably be enclosed,and also a “ Queriesand Replies
Coupon" cut out from the advertisement
pages of the current
issue. (4) Querieswill be answeredas early as possibleafter
receipt,but an interval 0/ a few days must usually elaPsebefore
the Reply can be forwarded. (5) Correspondentswho require
an answerinsertedin this column should understandthat some
weeks rnust elapse before the Reply can be published. The
insertion of Replies in this column cannot be guaranteed.
(6) All Queriesshouldbe addressedto The Editor, THE Mom-3L
ENGINEER, 26-2u, Poppin's Court, Fleet Street,London, tiff.)
The following are selectedfrom the Queries which havebeenreplied
to recently:—

I

[31.737] Cylinder Coating
Difficulties. etc. G- D- N
am building up
two-cylinder DA. engine
(Bristol) writes:
similar to Stuart's {x
and am using steel tube brazed to plate,
which acts as the valve lace with block tor exhaust ﬁtted under
neath plate betweencylinders. Alter brazing up found cylinders
inside coated with hard scale.and shall be glad to know how to
but owing
remove it. It can be chipped out for about
to the closedend cannot get remainderout.halt-wary,
Grin lug does not
seem to touch it. Will groovesturned on piston similar to those
shown in quick revolution engine recently be any use with ﬂash
steam, or will ring: be necessary? It so, what metal? Can
extension of valve rod be used as plunger 0! valveless test pump
with any measureof success? What packing best for valve rod
and steam chest joints?
'Ihe scale no doubt of the nature of a silicate coating due to
the burning on of the ﬂux and other non-metallicimpurities in the
tire. Emery should surel remove same. With pertect ﬁts you
can dispensewith rings. {Ya however,would use cast-iron rings.
Yes,
you can prevent steam leakage into the pump plunger
chamber. Asbestos yarn makes good packing. Use one of the
many high-pressurejointing materials tor ﬂat joints.

I

Queries and Replies.

August 26, i909.
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The Model Engineer and Electrician.

August 26, 1909.

scale G.N.R. 251 “ Atlantic " locomotive,and I particularly wish
to burnsolid fuel. I am nowwaiting to go on with the main frames,
so shall esteemit a favour if you will let meknow as soonas possible
if you think either ﬁreboxesof sizes shown in enclosed full-sized
sketch (not reproduced)will be of sutiicientheatingcapacity to raise
steam necessaryto supply the two r-in. by rl-in. cylinders. I

r"

213

i

is

getting into the axle-box. The main inner frames may, in either
case. be extended from front buffer plank to rear buffer plank.
and with the wide box follow on the top edge the oﬁle of the
foundationring. It may alsoform part of the ashgu over trailing
wheel. It will be noted that the front of cab
in. behind the
centre-line of the trailing wheel. We have measuredthis for the
latest ofﬁcial drawings now beforeus.
“
The engine in The Model Locomo
tive." was designedbefore any draw
ings were made public. We give the
outline of the proper ﬁrebox; the
laggingplateshould be made to this.
Castings may be used for the tube
plate and throatplatewith advantage.
Do not use “ ﬁeld " tubes for coal—
burning model.
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FIG. 2.
when not in use. Is there any way of having
so that when
stopped the magnetismin the magnet could be
the current
stoppedinstantly
size
of
wire
Would
What
you
use to con
(4)
nect up to the wire from the magnet; ordinary bell wire would
not do, would
it

noted your reply to Query 21,625n this matter, and, as you will
perceive,I have reduceddiameterof trailing wheelsto 2} ins., so as
to deepenﬁrebox. I also intend fasteningauxiliary framesoutside
main frames to obtain the extra width for ﬁrebox. Another idea
I have thought of, although it reducesthe depth of ﬁrebox at ﬁre
hole end, and necessitateslengtheningthe boiler by § in., gives a
gratesurface of 3 ins. by 4* ins. Of course,in adopting the latter
lan, I shall have no occasionto alter the way of ﬁxing auxihary
mes. I have omitted the top row of tubesin sketch,but presume
it would be much better to have them in, especially as I wish to
do without the ﬁeld-tubes, if possible. If neither of these ideas
will, in your opinion, be successful,will you kindly oblige with
a sketch that will meet my requirements? I am not really
articular for the Great Northern type of "Atlantic" engine,
but should prefer to keep this type if it is possible to burn solid
fuel with it. If any other Company’s
type is better adapted for
_
let me know same? I have
burning solid fuel, will you
completed bogie frames, and kindly
want to use thesein building
shoud
" Atlantic " type engine.
any other
.
We would prefer to recommendyou to stick to G.N.R. prototype,
if possible. It enhancesthe value of your model,and we think ou
matter of external appearance. he
could not do better in the
“ Atlantic "
North-Eastern
(No. 649) class is the next best
prototype, but the design is not so compact and the footplating
presents considerable diﬁiculties. We append a drawmg showing
the two methods indicated in your sketch. In the diagram of
the narrow ﬁrebox method, you did not avail yourself of the full
amount of grate area obtainable. The throatplate could be
pushedforward to within 1} ins. of the driving axlhthat is, just
sufficient to clear the eccentrics, as we have shown. Diagram
(Fig. 1) shows in longitudinal section the two arrangements. It
the outset that the ﬁreboxillustrated in " The
may be mentioned at
"
Model Locomotive
(see plates V and IX) is quite out of the
questionfor solid fuel. We have used a coal ﬁre in an enginebuilt
to this design, but it was rather unsatisfactory. The full lines
show the semi-wide ﬁrebox, and the heavy dotted lines the narrow
ﬁrebox. The advantageof thenarrow ﬁreboxis thedepth. Against
this, it must be rememberedthat the grate area is considerably
smaller,although the ﬁrebox is longer, and furthermore, the tube
heatingsurface is 15 per cent. less than in the caseof the wide ﬁre
box boiler shown in the diagramsherewith. The semi-wideﬁrebox
arrangement,which is drawn in half-sectionon the left-hand side
of Fig. 2, enables you to obtain :4 sq. ins. of grate area, against
ro'8 sq. ins., and also to provide eleven {-in. tubes. The neces
sary depth at the throatplate end (which is the most important)
is also possible,without reducingthe diameterof the trailing carry
ing wheelsmore than i-téth in. If you do not mind reducing the
latter to 2} ins., then the ﬁrebox may be 4 ins. deep at the back
insteadof 3| ins. It will be noticed that the ﬁrebox comeswithin
the limit of the outside trailing frames. The ashpan (we would
recommendan open bottom) can be shapedover the trailing wheel
after the manner of a wheel splasber,and preventsdirt and dust
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[21,980] Electro-Magnets.
W
D. G. (Heyside) writes; (1) M11
screwing steelrod in a keeper aﬁect
the kee
in any way
Will current
travel own therod, alsoin any other
metal that comesin contact with the
rod
so, how will
be possibleto
insulate it?
Which will be the best
way so as to have the rod ﬁrm also,
any metalcomesin contact with the
core, limbs, etc., will that affect it:
also, screwlet in the top of the yoke
and fastenedon brass—will that need
insulating? (2) have had a magnet
made, as you suggestedsome time
since, and the keeper
in. thick.
Well, would
be advisable to use
one much thinner, as want
more
fa' attraction than strength
The
magnet made out of a 7~in.bar of
round rf-in. wroughtiron woundlwith
:00 turns each of No. 20S.W.G. wire.
Will not thinning the keeper make
the pull? (3) notice there
stronger
gm magnetism in the magnet
is

l
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The Model Engineer and Electrician.

_

(t) No, in your casethe screwingof a pieceof rod into the yoke
or the keeperwill not have much detrimentaleﬂect upon the mag
net's efﬁciency. From your suggestion about current travelling
down the rod, it appearsthat you do not understandthe principles
of the electro-magnet’saction. The exciting current should be
totally insulated from the ironwork of the magnet. It is only the
magnetic ﬂux which may be regarded as flowing in the iron. A
screw put through the iron tends, even if it be of good magnetic
metal, to decreasethe ﬂux, as someairsspaceis introduced into the
path of the flux. The introduction of the screw,if of non-magnetic
metal, would have a far more detrimental eliect, being equivalent
to drilling an air-hole across the path of the ﬂux. (2) To get
the highestefﬁciency,the keeper,if of the samemetalas themagnet,
should be equal to the magnet in cross-sectionalarea. (3) The
metalis not quite softenough. Try annealingthe magnet. (4) Yes,
No. 20 bell wire WOUIddo.
[21,90x] Electric Bell Wiring.
R. B. (Govan) writes:
I have two bells, arrangedas in diagram (Fig. i) to tell me when
anyone enters a shop when there happensto be no one in attend
ance. The other day I had two new porouspots put into battery A
to replace old ones, and I ﬁnd now, when bell B is switched on,
that after thedoor hasbeenopenedbell A continuesto ring, althou h
not so loudly, until I have switched oﬁ the current from bell ,
when, by waiting a secondor so, bell A stops ringing until again
set off by the opening of the door. Could you explain how this
happens and how I may remedy it?
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Query 2190/.

We notice in your diagram that thereis a completecircuit when
switch in B circuit is closed, from battery in A circuit through
bell A to bell B on to switch, then throughbattery B back to battery
A. Now, we judge that you have arranged the two batteries to
oppose each other; so, when battery A was weak, it could not
force suﬁicient current through the circuit against battery B to
ring bells, but now that battery A has been replenishedit is able
to do this. We recommend making the two circuits distinct,
with two contacts at door, as Fig. 2.
"
[213.649] O.W.R. Albion" Locomotive. S. S._(Chelmsford)
writes: Will you kindly return to me a fully dimenswnedoutline
sketch of G.W.R. engine," Albion," No. r7x, and tender,as altered
to an “ Atlantic " type ?
“
You will ﬁnd an outline drawing of the enginein The World's
Locomotives," by C. S. Lake, price 10s.6d. net. We have no other
drawing.
A.
[11.833] Model Eight-con led Goods Locomotive.
G. B. (Wallington)writes: Since
t writing you I have practically
re-designedmy locomotive. The engine,however,will remain the
samein generaloutline. It is with the ﬁring that I am in trouble.
I intend using a small parafﬁnburner. This burner has the follow
ing
ins. by 1} ins. by 3} ins. long, and will not ﬁt
in ﬁrebox
dimensions—11
of my ocomotive owing to the trailing axle being in
the way. Now, as I cannot place
trailing axle farther back
'
very
conveniently, there seemsno
else to do but to dispensewit
theiaxle altogether,the trailing w eels thereforerunning in special
bearings. (1) Can you devisea meanswhereby the trailing wheels
can still be used and coupled,but have no commonaxle P Would
the running of the locomotive be aﬁectod by this alteration?
(a) With regard to the springing of the locomotive. In your last
reply you recommended5 ringing the leading and trailing axles.
The arrangementI devi
was as iollows: A 3-r6ths-in. bearing
having a sliding ﬁt in the frames with a spring underneath, as
shown in sketch. Is this any good?

August 26, 1909.

(1) _An axle common to the wheels is an essential part of the
coupling of two pairs of wheelsby rods, and except you use wheel
gearing,we do not seehow you can dispensewith a cross-connection
of the two wheels. Unless you can move the wheels, you will
have to forgo using the burner. As far as we are able to judge,
there is no advantage in a Pn'mus or other parafﬁn burner over an
ordinary spirit lamp for a i-in. scalemodel with a water-tube boiler,
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except that spirit is dearerand the ﬁre is not capableof immediate
adjustment in intensity. Spirit lamps have also a nasty habit of
dripping ﬁre on to the rails. (2) The springing arrangementshown
in your sketch is a commonone, but may be improvedas shown in
the right-hand portion of sketch. You are wasting frame plating.
There is also insufﬁcient metal where the spring-pin screws into
the axlebox. We recommendyou to obtain “ The Model Loco
motive : Its Design and Construction," by H. Greenly, price 6s. 4d .,
post-tnrm
[2r,8I$] Steel for Model Locomotive
W. F.
Boilers.
(Leyton) writes: I am now commencingto build myself a bin.
scale model locomotive. Looking through Vol. IX of an: Moon.
ENGINEER, December24th, 1903, I noticed Mr. W. G. Robbin’s
locomotive for which his boiler is made from No. 16 B.\V.G. mild
steel plate as copper is rather expensive. I should like to make
my boiler from sheet steel. The question I wish to ask you is,
how long would a boiler last if made from steel, and what pressure
would it stand? I should think the steel plate would be rather
thin for a boiler of this size. Is it liable to rust much ? \k’ould
it be worth my while to make this boiler of 3-64ths steel plate?
I don’t wish to give myself hard work. if not necessary.
You may employ steel but you must not expect a long life for
the boiler if it is only made out of x-r6th in. stuﬁ and is worked
frequently. Mr. Robbin's boilers do not appear to have suﬁcred
much after several years, but, of course, they are not put under
steam very often. Steel plate may, as regardsstrength only, be
thinner than copper, but it is the rapid corrosion that has to be
provided for that causesmodel builders to use thicker steel than
they would copper. We would employ 3-32ndsin. plate instead of
r-iﬁth, but why not spreadout the cost over a longer period and
make a good job of the locomotiveby ﬁtting a'copper boiler ?
" M. E." Loco. “ Loco "
[21.317] Design of li-in. Scale
(Wombwell) writes: Could you give me drawings for a locomotive
of The Model kngt‘na'r type about Ii-in. scale? Ishould like
it to pull about four or six persons. (1) What thickness would
you advise for main frames,etc. ? (I have some i-in. mild steel).
(2) \Vhat kind of boiler would suit and what width ? (3) I should
like inside cylinders, about rl-in. bore. (4) Where could I get
materials for this size?
(1) i-in. or 5-32nd-in. steel is used for main frames, usually the
latter. (2) The exact dimensions of boiler depend on whether
steel or copper will be used. The boiler barrel should be 7 ins.
to 8 ins. diameter, and ﬁrebox IO ins. long. Other dimensions
should suit engine. Width of ﬁrebox, 6 ins. outside. (3) Cylin
ders may be I§X3 or r§X3 or xile. (4) Tr our advertisers.
Our Expert Service Department can quote you or supplying blue
prints of this locomotiveto the required scale.
D. H. G. (Bexhill)
[21.974] The Bleriot Monoplane.
writes: Could on
let me know by post the dimensions
and weightsof e B ’please
ériot monopiane,as I desireto makean elastic
driven model of the same?
If you will refer to Flight, issue of July gist last, you will ﬁnd
full descriptionwith working drawings of this aeroplane.
M. F. A. (Hornsey Rise) writes:
[21,966] (in; Blowpipe,
have be]
me out of diiﬁculties in
On revious occasions
be pleasedi you would extend your help
my obby, and I shoul(you
and advise me, it possible, how I can construct a gas blowpipe
for small work such as forging slide-rest tools.
"
See the article on “ A Foot Blower and Blow iipe in our issue
of December31st, 1903,which, we think, supplies just such a de
sign as you rcquire.
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C. (Woolston) writes: Could you
[22.00:] Electric Horn.
help me in difﬁculty have in making an electric born for motor
making
to attach to ordinary horn is_ as
am
one
The
cycle?
following sketch (not reproduced). Icannot get good loud noise;
enough.
Trembler spring is made from
loud
buzzes,but
not
it
hacksaw blade.
We do not seehow horn made accordingto your sketch could
work. There appears to be no diaphragm. The principle of the
the transmissionof Vibration, caused by the ﬂuc~
electric horn
tuating magnetismin magnet core, to diaphragm which, by_its
vibration, gives rise to the air-waves necessary to the emission
of sound. Your sketch shows nothing vibrating. exceptthe spring,
which, of course, sufﬁcient to causeonly a slight buzz_. A dia
of very thin iron, perfectly smooth, should be tried. You
phra
couldgxgiakesome connectionbetween your presentspring and the
diaphragm so as to causethe latter to vibrate, or you could simply
stretch the diaphragm over the top of the niagiiet,_where it Wil
vibrate in the magneticﬁeld, and small pieceof platinum soldered
to the middle of disc can come below a coma screw,so that the
disc's vibrations will causethe make-and-break.
W. D. (West Ken
[21.997] Alternating gurrent Motor.
am thinking of making an alternating current
sington) writes:
motor, and intend using the stampin for the stator and rotor as
"
described by A. W. M." for his rectiﬁer (Yol. XV, Nos. 278, 279,
280), of course doing away with the rectifying commutator and
altering the connections to suit. Would this make an etiicient
motor as regards power to work, say,_a small polishing bob about
h.-p.? Also by doing away With iron round stator and usin
spider bearings bolted across stampings, Will this alter power
am very well versedin alternating current motors, and should be
you could adViseme as to thesethings, also
extremely thankful
the gaugesof wires for useon 25 volts.
well, and we should expect to answer
very
works
This motor
vour purpose. The loss of iron round stator as proposed should
working,
as the iron there has no magnetic
to
make no difference
inﬂuence. We advise you to try No. 22 gaugewire for 25-v_olt
however,that
the designerof the machine
notice,
circuit. You will
uses transformer to adjust the voltage to that at which the best
may, therefore, be
adjustment
Some
results are obtained.
necessary.
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(Dublin) writes; Ishall
[2:974] L. 6‘:N.W.R. Engines.
you will let me know in what issues of the engineering
be glad
66, 513,or 528 have
Nos.
L.
N,W.R.
magazines drawings of the
intend making
appeared.
r-in_. scale model of the No. 528
heard that of these
have
drawing
of
it.
engine, and would like
beenpublished. There
three engines,drawingsof No. 513only haveENGlNEER,
butT want
Moniti.
enginein
Tun
is an outline of this
internal details ofjmotion, etc.
drawin of both No. 66 and No. 5:3 . N .w
orki
_. .
loc‘gmotiggs have 8been published, the latter in the Engineer
and the ﬁrst named in Engineer and Engmecrmg._ The motion
is standard in all three locomotives, and working drawings
model were given in our Query columns (page too)
suitable for
in the ﬁrst volume of 1908. February 13th issue. l\_lodrauings
of No. 525 are available, but you can get all you reqmre from the
diagrams published in our issue of September26th, 1907. Most
of the detaiLs, such as smokebox, dome, safety valve, cab, ctc.,
are all the same. Seeissuefor December19th, r907,for chimney.
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which you can work out
you understand the principles of the
lever and of the hydraulic press. As regards the thicknessof the
pump and presscylinders, Molesworth gives the external diameter
as the diameter of the plunger or ram multiplied by 14 for such
pressuresas you are using. For vert' small diametersof ram and
plunger you will ﬁnd
advisable to exceedthis merely to obtain
soundcasting,and will, therefore,be on the safeside for strength.
Make the bottom end round and not square. You will, perhaps,
ﬁnd that things will be practicable pump has 4-in. stroke, and
area —r to ram area — 3.
(22,003]Ohm's Law, etc,
F. P. (Leeds) writes: (i) In answer
to Query 1,883,August r3th, r908, you say: " You may not get
sufficient current from one 16 -p. lamp;
not, connect two 0*
more in parallel."
do not understand this.
thought that
one lamp did not pass enough current, two in series would pass
half as much, and two in parallel would have the same resistance
as one. Will you pleasesay where make mistake? (a) Bv
placing resistancein
circuit, do you reducevolts and amperes
at the sametime? (3) If
16 c.-p. lamp be placedin
ioo-volt
circuit, what would be the current at the terminalsin amperesand
volts (lampsrated to takethreeamperes) (4) have been making
small dynamo (Simplex), armature wound with about 12ozs.
N0. 22 ins. by ii; in~.
have made the tunnel too wide, and
also irregular.
now proposeto rebore tunnel to Il-I6ihS ins.
for
ins. by cog armature. Will you pleasesay this will be
al. right? (5) How Would an armature of this size be likely to
work, made up of four pieces of gin. \V.I. instead of the usual
stampings
(b) have not heard anything
of
lately Edison's new
accumulator. Can you tell mehow
goingon
(x) You make your mistakein thinking that two lampsin parallel
offer a joint resistanceequal to one. They provide two paths for
the current insteadof one, and the lamps are.equal in resistance,
their joint resistance only half that of one. (2) Yes both volts
You have answeredyour own question. Voltage,
andlaniperes.
100; amperage.'3; this means that the lamp's resistance 333
ohms, for
:00
R .'.R—333
(4) Yes; r-32nd clearance reasonable. (5) This would be a“
right, but not quite so l'tﬁ:ient as laminations. (6) we are in the
sameiposition as yourself. We take that no very startling revo.
lution has beeneffectedas yet. But we know not what day may
bring forth.
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L.& N.W.R. l0-wheel Tank Locomptives.
hardly
fair " query,
fear this
writes:
D.[2A.?(6g]evenoaks)
you can tell me at
but it 'would save me lot of wasted time
528 or 44 io-wheel tank, as there
what time there in Euston
are a few;details need for a Q-in. scale model am making.
and
would
platforms Nos.
on
arrival
wait
short
A very
certainly be'rewardedby view of one of theseengines.
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Electric Tyre Pump.
For everyone connected“with the "runnin or maintenance of
elec
tyre pump should
self-propelled vehicles, the Whipall
commenditself. it supplied by Messrs.B. H. Coy, 77, St. John's
Road, Bootle, Liverpool, and has been designed to meet the re
quirements of the garage and the private motor house. It
motor-drivenpump, the motor operatingthe pump through toothed
wheelgearing. The pump ﬁtted with safety valve, which can be
adjusted to blow of! at any desiredpressure,thus enabling to be
usedfontyres requiringany pressureup to 50 lbs.
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Electric Kettles.
We are notiﬁed that an excellentelectric kettle now obtainable
from the General and Domestic Electric Company, to, Robson
Street, Liverpool. Besides this particular line, which, by the
way,
listed at very moderateﬁgure, the sameﬁrm make radia
tors, urns, hot-plates,frying pans, ovens, coﬁeeinfusers, and other
electrically-heateddomesticutensils,pricesand particulars of which
will be forwardedon application to the aboveaddress.

is

4

of

'5

a

it
is

in_
a

?

a

a

15
[2i,o52] Hydraulic Press.
(ChlSWICk)_WﬂlQS=Could
you give me a sketch showmg the size
hydrauliccylinders and
ins. With three
distac'ieof
pump to lift hundredweightthrough
strokes of pump lever,pump lever to be about 3ft. lower, and to be
worked by hand
way, as the sizes
This query can only be replied to
by the characterof the
of the press ram will be partly determine(general
are somewhat
The
conditions
applied.
to be
load to which
pump to deliver directly into the press cylinder.
extreme for
pump
to
make
considerable
for
the
Generally the arrangement
number of strokes for a small movementof the press ram. If
hydrauhc
rapid motion of the pressram required
accumulator
is interposed. You could study principles and constructionfrom
simple
a text-book on hydraulic machinery. The principle of
hydraulic pump and press is as follows: The pressureapplied to
areaof
the pump plunger isrepeated upon each equivalent unit
in. in area,
the pump plunger is
the press ram. Thus.
lb. applied
to sq. ins. in area, pressure0
and the pressram
to the pump will 've a pressureof 10 lbs. upon the total area of
press
ram
could be
of
travel
of
the
amount
the press ram.
the length of the stroke oi the pump plunger. As
determined
lever
this
on have de modthe length of pump
will_be governed
of mug of lever, and this, again, in
the practicable
ﬂuences the position 0 the plunger along the lever. The whole
matter is, therefore, one of simple calculation and arrangement,

[I'hc liditor will be pleural to receivefor review under this heading
samplesand particulars
new tools, apparatus,and materials
[or amateuruse. I! must be understoodthat their reviewsare
free expressions0/ Editorial opinion, no payment0/ any kind
being requiredor acrrpted. The Editor reservesthe right to
criticise or commendaccordingto the merits of the goodssub
mitted,or to abstain from inserting reviewin any CtlSCwhere
the goodsare not 0/ suﬂicz'en!
interestto his readers]
Reviews dislinguishai by an asterisk have beenbasedon actual
Editorial Inspection of the goodsnoticed.
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The News of the Trade.

The Acme Electrical Company 3" "OW_¢aFYYmB
0".bu.sme?s
at 248, Stanley Road, Bootle, Liverpool. This ﬁrm
_in
electriclight heating,cooking,and power plant, and solicit inquiries
relating to the supply and installation of such apparatus.
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to the consideration of those whom
to interest.

the suggestion

it

happens

E quite recently

witnessed what must have
to the enthu
trying experience
siastic group of model shipowners resident
in a London suburb.
A Club had been virtually
formed,
and a meet arranged at an ideal pond.
The members met, got up steam, and launched
several of their craft, but in less than a few minutes
the ofﬁcial representative of the Urban District
Council appeared
upon the scene and compelled
the owners
to withdraw their boats.
No sailing
of any description was allowed!
The pond was
consecrated
to early morning swimmers,
and a
waterhen (which we saw).
The one and only
course open to the members—one which we believe
they are to enter upon forthwith—is
to request
that a deputation be received by the Council to
explain the situation and state their wishes as
ratepayers of the district. \Vhat trans
responsible
pires after this rests entirely with the Council; but
it is not conceivable that permission will be with
held, when no valid or sane objection to the use
of the water can be raised.
We have heard of
facilities in this direction being unjustly withheld,
but only in cases where the authorities were labour
ing under the brief delusion that they were not the
voluntary servants of the public.
been

a

i

By

i

U

our model locomotive readers
ever thought twice over this matter, that these
model sail and steamboat men are. so to speak,
preparing the way before them?
Attempts have
been made, we believe. in the past to secure grants
for the use of suitable grounds for the laying
of model railway track, but without success, so far
as public grounds were concerned.
Many similar
requests for corresponding facilities have been asked
by our marine clubs ; many a time their hopes have
been
summarily dismissed; but the fact that
many victories have been gained by nothing more
than persistent and enthusiastic preSentation
of
their case and object, leaves no doubt in our mind
that the day is not far distant when model engi
will obtain locomotive running
neering societies
grounds if a live propaganda be now set in motion.
It is, indeed, high time that better facilities existed
for this most interesting branch of small power
\Ve believe such could be obtained
engineering.
more readily by the co-operation of the adherents
to the two different branches. of model engineering
than by any other means.
We are also sure that
every secretary who has gone through the mill in
the obtaining of public recognition of the existence
of his club's or society's needs, would willingly
and the weight of his fellow
place his experience
workers at the back of any other society, upon
We shall probably have more to say on
request.
this matter in a future issue; meantime,
we leave
the way, have

Answers

to Correspondents.

K. H. T. (Haileybury).—See the series of articles
" Water Motors and
on
Other Hydraulic Ma
chines," in our Vol. XV.
This series included

articles on the design of water motors, centri
fugal pumps, and turbines. Articles appeared
in the lollowing issues: July 5th, Aug. 23rd
and 30th, Sept. 6th and I 3th, Oct. 4th, 18th.
and 25th (1906).
C.
B. S. (Newtown).—A
vertical multitubular
boiler, 14 ins. by 24 ins., of good make, would
suit. Dynamo, 60 watts.
"
"
ELECTRICAL
(Winton).—'Speed of 3,000 revs. is
ample. We judge that there is breakdown in
armature. Why not rewind for useful output
"
with the help of “ Small Dynamos and Motors ?
T. G. (Dewsbury).—See our Practical Manual on
“Private House Electric Lighting,“ is. 3d. post
free.
You cannot do better than refer to back
numbers of THE MODEL ENGINEER for help in
constructing the machines.
R. E. (Hastings).—About Q lb. No. 36 S.W.G. wire
is required.
W. L. (Wolverhampton).-—See the series of articles
on " THE MODEL ENGINEER
h.-p. Gas Engine,"
Vol. XIV.
J. G. Bosz; vam M'KEE.—-Replies to your
If
have been returned through post.
queries
you will send present address, the replies shall
be forwarded.

i

Notices.
'
How T0 Aunnzss Ls-rrns.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, &c., for review, to be addrexed
to Tun Emron, “ The Model Engineer," 26—29, Poppin's Court,
Fleet Street, London, EC.
All correspondencerelating to advertisementsand depositsto be
addressedto THE ADVERTISEMENTMANAGER,“The Model Engi
neer," 26-20, Poppiu's Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall 6: Co.,
26—19, Poppiu's Court, Fleet Street, London, EC.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, :23. Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountriesshould be addressed.
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An 8-ft. Single G.N.R. Scale Model.
By \\'. ll. SCRIVEN.

HE

accompanying photographs are those oi
my inch scale single-driver G.N. locomotive,
built from a set of castings obtained from
It has occurred to me that
Martin, of \Vest Ham.
you would probably like to publish them in Tm:
MODEL
ENGINEER in the present unﬁnished con
dition of the model, as more likely to interest other
of your readers with a taste for locomotive building,
especially as most of your illustrations are of the
ﬁnished article.
It will be seen that l have made sundry altera
The boiler is placed
tions from the original design.
higher on the frame, the smokebox is extended,
and a dome is introduced ; the gauge is also enlarged,
These additions, I consider, give the
being 5 ins.
For the
model a more commanding appearance.

beneﬁt of your readers who may be inclined to
build a locomotive from a set of these castings,
I would strongly recommend them to discard
the malleable iron side-frames supplied by the
maker and substitute flat steel ones in their place.
I have had innumerable difﬁculties to overcome
through using the frames which accompanied the
castings. The mere fact of their being malleable
castings is sufﬁcient to disqualify them, as it is so
difﬁcult to preserve alignment, whereas ﬂat steel,
with the necessary openings cut for the bearings, etc.,
must ensure success on this head from the commence
ment.

The boiler is constructed from a length ofv 4i-in.
copper solid-drawn barrel i-ioth in. thick, the
ends—both of barrel and ﬁrebox—being constructed

2i8
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These make a
from gun-metal ﬂanged, castings.
capital job, and although it took me a considerable
time to make the patterns. the result obtained has
quite warranted the trouble taken. The tubes—
extending from the ﬁrebox to smokebox—are of
i-in. solid-drawn brass, and are nine in number.
They are screwed into the tubeplate of ﬁrebox,
After
and made a tight ﬁt at the smokebox end.
screwing into their place, I expanded them at each
end by a contrivance I ﬁtted up with a couple
of steel cones on a rod. which effectually accomplished
the desired object. I have not yet had the boiler
under steam, but I shall be very much surprised
if she leaks; all the surfaces were tinned before
being riveted up, and after riveting I sweated the
faces together with soft solder.
So far the work has occupied about two years,
I expect to
chieﬂy during the winter evenings.
be quite another year before she is completed:
then I propose to commence
on the tender.
I
intend to ask you to publish a scale drawing of one
suitable for this engine. as I have nothing at present
to guide me in building it.
In conclusion, perhaps a word on the method I
followed in fitting up the regulator and valve may
not be out of place.
In Martin's castings the valve
taking steam to the cylinders is ﬁxed inside the
smokebox. It consists of a plug slightly tapered,
which admits steam through two openings, one to
each cylinder.
I had several ideas how to actuate
the ing from the opposite end of the boiler, and
ﬁnal y hit upon the plan of turning a tube quite
through from one end to the other, ﬁtted midway
with a tee and pipe with battles to collect dry steam
from the dome.
At the ﬁrebox end this tube is
screwed into a casting. which sufﬁces as a guide.
with stops for the regulator handle, and is provided
with a stufﬁng-box.
At the smokebox end the
tube is expanded into the opening throughwliich
it passes and butts up against the ﬂange of the valve
casting. The steam pressure in the boiler ensures the
valve keeping well in its seat.
I have since seen this
It is a very
plan described in Mr. Greenly's book.
simple and efﬁcient one, and allows of eaSy access
to the valve at any time merely by loosening three
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Magnets and Magnetism.
By ALFRED W. MARSHALL, M.I.Mech.E..
(Continued from page 10!.)

A.M.I.E.E_

vi—EXI'ERIMENTS

WITH MAGNETS.
make a magnetoscope.
This instrument
consists of a light suspended magnet. and is used
for indicating the presence of magnetism in an
0b18Ct, and its polarity.
An ordinary compas
used as a magnetoscope,
but a very sensi
can
tive
instrument may be easily made as follows:
Procure a. piece of thin steel. such as a clock or
watch spring, or piece of crinoline steel.
bent
it should be straightened, and can be made soft
for this purpose by being heated to a dull red, and
allowed to cool slowly. Though not necessary, it

i.‘TO

If

screws

I trust the photographs will explain any other
matters which 1 have not touched upon;
they
show the engine in a somewhat crude form, but in
this respect my description will come as a novelty.
as most of the models you reproduce are. as I said
before, ﬁnished articles.
The dome was an afterthought, and had to be
titted after the boiler had been completed. hence
the flange which is apparent. This will be out of
The hand
sight when the lagging is in its place.
rails, steps, etc., not omitting the painting, will cause
the model to present a very diﬂerent appearance,
and if it would interest readers to see a photograph
of it at that time, I shall be only too pleased to
send

A

one.

coating for iron, uscd bya
manufacturing company, consists in coat
and steel ware ﬁrst with lead, then electro
with zinc, and ﬁnally heating this coating.
obtain an alloy of the two metals which
has the same
potential as zinc. — Mechanical
World.
RUST-PREVENTING

German
ing iron
lytically
soas to

L
may be now ﬁled to a pointed shape, as indicated
by Fig. 44. The next step is to make it hard by
heating to bright red, and plunging into water.
Now magnetise it by one of the methods described
The instrument is completed by sus
previously.
pending the needle in any convenient way, and
enclosing it so that draughts of air will not cause it
to swing about. As shown in the sketch, the mag
netised steel is suspended
by a silk thread from a
wire hook, which is fastened in a cork ﬁtted in the
top of a glass lamp chimney. The lower end of the
chimney ﬁts over another cork, which is glued or
held in any convenient way to a ﬂat piece of wood.
There should be no iron or steel in the instrument,
except the magnet.
The best thing to use for the
is a ﬁbre of cocoon silk. which may be
suspension
attached to the magnet and hook by beeswax.
The needle should hang level ; if it is not so, a triﬂe
of sealing wax may be put on the high end to pro
cure a balance.
Notice which end of the magnet

September
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points north, and distinguish it for reference when
making experiments. A large needle or piece of
knitting-needle will do quite well instead of the
ﬂat steel, it thoroughly magnetised.
2. To show that repulsion is the correct test to
Attraction alone is
indicate if a bodyis magnetised.
nota true test. Magnetise a piece of steel and pre
sent its ends, each in turn, to one end of the mag
The latter will be attracted and
netoscope magnet.
Repeat the experiment with
repelled alternately.
a piece of soft iron wire or an iron nail. The magnet
If repulsion
will be attracted, but not repelled.
occurs the iron is magnetised, and is therefore a
such as keys,
pen
magnet. Try other objects,
nibs, etc. If the magnetoscope
is very sensitive, you
may have difﬁculty in ﬁnding a steel or iron object
which is without magnetism. Take an ordinary
iron poker, hold it to point north and south, with
Strike it
one end inclined downwards to north.
Test with the
a number of times with a hammer.
to ascertain if it has become mag
magnetoscope
netised by the earth's magnetism.
3. Show that like poles repel, but unlike poles
attract one another. To do this, present the poles
of a magnet alternately to each of the ends of the

so
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that all the

needles have the same polarity.
them so that all the eyes
magnetise
are north and the points south.
This will be accom
plished according to the rule that the magnet used
for the operation will leave a pole of opposite polarity
_ at the end from which it terminates the magnetising
stroke. To make the point south, therefore, stroke
the needle with the north pole of a magnet from
to point. When sticking the needles into
eye
corks, arrange them so that all the points are upper
most.
Float them in a basin of water, and notice
that they repel each other as all their like poles are
together.
Hold a. bar magnet vertically over them

For

example,

at the centre, ﬁrst with one pole downwards and
then the other ; notice the eﬂect of attraction and
repulsion upon the needles.
Wind a coil
6. Fill a glass tube with steel ﬁlings.
of insulated copper wire over the tube, and pass an
electric current through it. Slip the tube carefully
from the coil, and test it with the magnetoscope for
and polarity.
The eﬁect may be weak,
magnetism
but it should have the properties of a magnet.
Pour the ﬁlings out upon a piece of paper so that

If the magnet under test is
magnet.
comparatively powerful it should be presented cau
tiously, to avoid damaging the suspension, and to
obtain true indications.
4. Harden a strip of steel by heating to redness
and plunging into water, and magnetise it. Test
it for magnetism and polarity.
Break it into two
pieces and test them for magnetism and polarity.
The experiment shows that each piece has north
and south poles, and that the original poles are still
Break each piece into two and
of the same sign.
test them also for magnetism and polarity.
This
conﬁrms the fact that if a magnet is broken into
magnet with
pieces each one will be a complete
Assemble
the pieces to
north and south poles.
gether by sticking them on a strip of cardboard,
the north pole of one being placed to the south
Test the system for
pole of the other, and so on.
and polarity; it will now form one
magnetism
Take the pieces
magnet, as in its original state.
oil the card, heat them to redness in a ﬂame, and
allow them to cool slowly.
Test them for mag
netism ; they will have become demagnetised,
or
suspended

nearly so.
Cut
5. Magnetise a. number of sewing needles.
some corks into discs and stick the needles through
them, so that they will ﬂoat vertically when placed
in water.
The magnetising process should be done

they are mixed up, and replace them in the tube.
It the tube is now tested with the magnetoscope
it should not produce repulsion, as the magnetism
should have disappeared.
The experiment is to show
that a magnet consists of many little magnets,
and that they are turned with their like poles point
ing in one direction by the inﬂuence of an exterior
magnetising force, thus combining their own forces
and producing two magnetic poles of greater
Fig. 45 is a diagram to show the arrange
power.
ment, but the coil should have its turns wound
close together,
though all in the same direction as
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indicated.
Repeat the experiment, using a powerful
magnet or magnets to impart magnetism by one
of the methods given previously instead of the coil.
This shows that an electric current produces mag
netism.
7. Take a piece of iron rod, or an iron nail; pre
Notice that no
sent one end to the magnetoscope.
repulsion is produced. To prove this, each end should

and

Electrlclan.
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iron they will fall off.\-This shows that the lines
of force from the magnet take their path through the
ironand magnetise it by induction.
10. Place some small iron nails or iron ﬁlings
upon a sheet of paper, glass. card, wood, brass.
Hold a
or any other substance except iron or steel.
magnet underneath, and notice that the iron is
inﬂuenced by the presence of the magnet, and will
This shows
respond to any movement of the poles.
that the magnetic lines of force pas through the
paper,

ll.

glass, etc.

Place a bar magnet ﬂat upon a table ; over it
Sprinkle some
place a sheet of glass or stiﬁ paper.
iron ﬁlings upon the paper directly over the magnet.
tap the paper gently with your ﬁnger, and notice
that the iron ﬁlings set themselves into a pattern.
~They
along the paths taken by
place themselves
the magnetic
lines of force, which pass from the
Re
north pole to the south pole through the air.
the ﬁlings
move the magnet and shake the paper;
now spread in all directions, and lose the deﬁnite
Repeat the
patterns which they had assumed.
experiment with a horseshoe magnet, also with two
bar magnets placed side by side, and in various
positions relative to one another, also with their
Trace any pattern with one pole
poles vertical.
of a powerful magnet upon ‘the blade of a handsaw.
going over it several times; sprinkle ﬁlings over the
into complicated
surface. they will set themselves
magnetic

If any repulsion is produced
presented in turn.
the iron is magnetised, and should be annealed by
heating and cooling slowly, or a fresh piece should be
Having a piece which only produces attrac—
used.
tion, hold it near the magnetoscope
and place a
bar magnet in contactvwith the far end, as shown
The iron will be magnetised by induc
'in Fig. 46.
tion from the magnet, and will produce attraction
or repulsion according to which end of the magnet
is placed in contact with it. Some care is necessary
in performing this experiment, to ensure that the
needle is not aﬂ'ected
directly by
magnetoscope
A weak magnet and comparatively
the magnet.
long bar of iron will be advisable to‘ ensure this
Notice the polarity- produced at the
condition.
free end of the iron bar.
8. Attract a. series of pieces of iron to the pole of
as Fig. 47.
a powerful magnet,
Notice that you
a number of pieces, and that each
can suspend
will cause a deﬂection of the needle of the magneto
scope as it is added, and that the polarity does not
This shows magnetisation of the iron by
change.
some pieces of iron from the
induction.
Suspend
as Fig. 48; bring two
poles of two bar magnets,
poles north-south of the magnets into contact;
the iron pieces fall away there, but are retained at
the poles which are not in contact.
This shows
that the two magnets now form one, the poles at the
centre neutralising each other as the lines of force
prefer to pass through the steel instead of into the
air.
9. Place some iron ﬁlings upon a sheet of paper
and perform experiments 7 and 8. but present the
end of the iron to the ﬁlings instead of to the mag—
They will be attracted to and adhere
netoscope.
to the iron. If the magnet is removed from the

curves.

be

12. Magnetic curves can be recorded by the follow
Prepare some sheets of stiff paper,
ing method:
such as writing paper, by soaking them separately
in a bath of melted parafﬁn wax. Drain the super
ﬂuous wax from each sheet as it is lifted from the
bath, and allow the surface to dry. Place a sheet
of the paper over a magnet and obtain the curves
by means of iron ﬁlings, as explained in No. ll
Now melt the wax which is on the paper by holding
a ﬂame or hot iron over it. The ﬁlings will sink
in the wax. and when the heat is removed will be
ﬁxed in place by the wax as it cools and becomes
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(Continued from Page 615, Vol. XVIII.)
E have commented upon the design and con
struction of the various parts of the motor
cycle engine, etc., in its simplest form—that
as used when the engine is a direct and single-gear
drive to the road wheel, which, of course, is the
form of transmission.
But if we want
Simplest
to get to those heights with a small engine
that
the larger types of engines
are only capable of,
as a single-drive
arrangement—we must resort
to some more ﬂexible means of transmission, in
the form of a speed ratio, between
the actual
revolution
of the engine and the road wheels.
There are various forms and designs of mechanism
to etiect this end, some of which I will illustrate
later.
It is not easy for the inexperienced to
understand how it is possible for a small engine to
drive a machine of a given weight up a hill which

Su/fab/e

I

tOurs/dc
of crank
case
PLl//EL/

[Girl/DI;

n/erna/ cur
ring

96a

Seer/Yon on ﬁne 14.8.
Fro.

14.

responsible for a more rapid advance in the per
fection of gearing than any other type of engineering
work.
Methods of transmission that were con
sidered only fairly efﬁcient at low speeds are now
used with very high efﬁciency and at high speeds,
which change has been made possible by the intro
duction of modern accurate gear-cutting machines.
As regards introducing a speed gear on the motor
a matter that to a great extent will
cycle,
vary according to the diﬁerent riders. One will
require a machine that he can travel, say, 40 miles
per hour on the level and also climb a good average
hill at 20 miles per hour, which will require a
direct gear.
powerful engine to accomplish, with
Another will prefer a
hter machine and engine,
and be content to trave 20 miles per hour on the
is

“

Crank ska/I

ﬁrrews {or

ho/dan

it

By

Eleva/lorr

a

The Construction and Repairing
of Motor Bicycles.

a
much larger engine can scarcely accomplish as
a smgle drive.
As a friend of mine once suggested
to me :f-VVhy make a big engine when you can get
there With a small one?
But he had overlooked
the {act that the larger engine would get there
much faster; for, when the large engine,
for
example, would be making 300 r.p.m., and the
machine or road wheels travelling, say, a distance
of 250 yds. per minute, the smaller engine would
have
to—according to the diﬂerence in power,
of course, of the two engines—be making, say
900 r.p.m., and only travel the same'distance of
25ovyds.' This is only accomplished, of course,
by inserting a reducing gear between the engine
and road wheels, as mentioned above.
I should
venture to assume that the n10t0r<car has been

r

The curves will be clearly visible if
the sheet is held up against a light.
Another method
is to obtain the curves upon a sheet of glass, as
explained in No. 1 l, and then to place over the glass
a sheet of paper which has been moistened with a
solution of tincture of galls.
The iron ﬁlings are
acted upon by the tincture of galls producing ink,
which marks their position upon the paper.
A sheet
of blotting-paper should be laid over the prepared
paper and stroked by hand to cause the ﬁlings to be
Whilst
against the solutioned surface.
impressed
still wet, lift the paper with the ﬁlings adhering,
and dry it by holding it in front of a ﬂame or ﬁre.
When dry brush the ﬁlings away, and the curves will
appear marked in ink upon the paper.
13. Make a solenoid of insulated copper wire
(bare wire will do if the turns are wound open
so that they do not touch' one another at the sides),
as Fig. 36,
Connect it to an electric battery and
each end in turn to the magnetoscope:
present
notice that it deﬂects the needle in a similar manner
to a magnet. Place a piece of iron rod in the sole
noid—it should project at each end.
Present the
ends of the iron in turn to the magnetoscope,
and notice that the needle is deﬂected, also that the
polarity of the iron is the same as that of the sole
noid. Reverse the direction of ﬂow of current
through the coil by changing over the connection
of the ends to the battery. Notice the polarity
A Leclanché bichro
of the iron is now changed.
mate pattern cell can be used, and wire, say, about
No. 20 or 22 gauge.
N0. 14. Make a solenoid of copper wire and solder
the ends to plates or rods of copper and zinc respec
The whole is to be supported upon a piece
tively.
of cork or wood so that it may be ﬂoated, Fig. 49.
Place it in a jar containing dilute sulphuric acid
(add the acid to the water slowly), so that the lower
An
part oi the plates is immersed in the liquid.
electric current will ﬂow through the coil. Present
coil,
a magnet to the ends of the
and notice the
The current
eﬁects of attraction and repulsion.
may be considered to be ﬂowing from copper to
The whole arrangement may
zinc through the coil.
be small as convenient.
solid again.

22“
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level and ID on the hill of very moderate propor
tions, and then resort to a change-speed
gear
to enable his small engine to climb the highest
hills. \Vhen a small-powered engine is used as
a single-gear machine, it is impracticable to make
the driving pulley on engine sufﬁciently small and
the driven pulley on back wheel large enough to
provide for the required gear ratio. This can be
overcome by providing a reducing gear between
the engine shaft and the driving pulley, which
enables a suitable size driving pulley to be used,
at the same time maintaining a low gear between
An example of this is
engine and road wheels.
shown in Fig. 114.
The small pinion gear which is ﬁxed to the
crankshaft gears into the internal cut gear which
carries the belt driving pulley.
Obviously, a. con
siderable reduction of speed is effected.
With this
form of construction it is necessary
to provide
plenty of bearing surface for the bearing of the

E/eva/lon
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dCen/‘rg L115
of ma/‘or

Mafaﬂ

Ex/erna/ qeduclnq (leap
P/an.
driving pulley, or, better still, a good design ball
or roller bearing is most suitable, otherwise, with
a bearing that will fairly soon wcar, and conse
quently the correct centres of the two gears become
altered, and a noisy gear is the result.
gears are ﬁtted in the
Usually, change-speed
back wheel of the machine of the motor cycle,
and many have proved to be altogether too lightly
built for the strain they are subjected to. An
absolute necessity for the designer of any change
speed gear for the motor cycle to keep in view is
the fact that such a gear must be gradual and smooth
in its application, and any tendency to jerk the
machine when changing speed would be fatal to
the success of such a gear.
What is known as the
epicyclic gear or planetary gear, is most adaptable
to usc in conjunction with the motor cycles.
The
principles and action of this type of gear will be
shown in the next article.
Referring to the sketch (Fig. 114), no attempt
is made to show in detail a ﬁnished gear, but only
the general
principle and outline. The pulley,
for instance, containing the gear must be provided
with some well-known method of retaining grease
in the gears and preserving same from dust. The
hole in centre of stud which carries the pulley is
to convey oil to the bearing, and is forced along
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same from the inside of crankcase by the pressure
of the down-stroke of the piston, as explained‘ in
an earlier paper on lubrication.
Fig. 115 shows another design and general out—
line of a reducing gear between the engine and
driving pulley. This differs from Fig. 114, as the
two gears are externally cut and the pulley is
carried on end of a secondary shaft to the opposite
The elevation and plan will
side of the motor.
illustrate the idea.
(To be conlinued.)

A l%-ln. Gauge Model Great
Northern Railway.
By Rev. T. B. Pansy.
to the irregularities of my garden level,
I was obliged to give up, for a time, my
OWING
a zl-in. gauge
original purpose of layin
railway out of doors, and cone uded to build a
smaller one indoors for my little boy, at the same
time feeling that clockwork was safer than steam——
for a child.
So I set to work in the room set apart
a sort of platform
as the nursery, and erected
across one end of the room, 3 ft. high, on which to
lay the track, the gauge of which is ii» ins. The
room is i3 ft. long, so I got a fairly decent length
of straight line. The platform, as originally set up.
was wide enough to permit of a double track, and
of two thin planks supported on posts
consisted
The line is of course elliptical. the
2 ins. square.
This allows
radius of the outer track being :8 ins.
a fair sized engine to pass round safely.
At Grantham, which is one large station on the
system, the plan shows that the main line (up and
down tracks) runs through a separate road supplying
Later on, I added an avoiding
the platform needs.
line, for goods trains to stand in, to allow expresses
to pass, one end opening out into two sidings and
The engine sheds
the other into a carriage shed.
and goods department are at the back of the station
buildings.
The rails of the up and down track are of round
in. diameter, just large
galvanized wire, about
enough to allow wheel ﬂanges to clear the sleepers.
I at this at an ironmonger's, and, being bent round,
I had to exercise some little patience in hammering
it out quite ﬂat and straight. The straight parts of
the line I simply soldered down on to tin sleepers,
and then screwed these down to the wood planks.
The curved parts took more time. I ﬁrst ascer
tained what was the largest radius I could use,
and then drew the curves out on the wood ﬂoor of
my study with pencil and string. Then I cut out
tin sleepers, tacked them to the ﬂoor, and then
bent the wire round, following the pencil marks,
In that way_I
and soldered them to the sleepers.
got splendid half circles at each end.
Instead of this r0und wire, I now use for rails
some ﬂat stuff that is used in making wire bird
It is already tinned and is excellent, being
cages.
very thin and easy to make the points and crossings
from. It is about i-i6th in. by 3-i6ths in. It
can be got at any good bird—cage shop.
When I had the track screwed down, I laid some
very thin glue on with a brush, and dusted the whole
track with very ﬁne sand, which was kindly given

i
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At the
me by the driver of a colliery locomotive.
left-hand end of track is Welwyn North Tunnel.
It is all of cardboard and was copied from a photo
graph in The Railway Jilagazinc. The station like
At
wise is of cardboard and is very simply made.
the opposite end of the line to the tunnel is a bridge,
where the Great North Road crosses the main line
south of Grantham Station.
That also is made of

wood and cardboard. Anybody with any ingenuity
at all can make all these buildings, bridges, etc.
The signals are easily made.
The posts are
in.
The arms
square at the bottom and taper slightly.
are of tin, cut out with a. small pair of scissors.
The motion is derived from piece of wire looped into
arm and carried dovm to base, where it is likewise
inserted in an angle piece which is screwed in its
centre
to post. The rod from signal lever is
fastened to other corner of angle.
I have devised a simple form of locking between
signals and points. The cross-over road is locked
with the main line signals protecting the cross-over.
If the main line signal is at line clear and the
alters the points to
Signalman
inadvertently
allow of a truck, etc., being shunted from down
to up line or vice versa, the signal goes to danger.
All the
ints are locked in this manner.
The
working is simple.
The wire moving the points has an extension to
the base of main line signal in advance, and the
lever operating the signal has a similar extension,
running parallel with the point rod, entirely un
connected. So far'the points and signals can be
moved independently.
By soldering a Q shaped
piece of wire on to the point extension rod (which
may be any distanca from the points) horizontally
and soldering a piece of wire perpendicularly on
to the signal extension wire, so that the perpen
dicular piece works inside the O laterally, the
locking is effected.
The main line being clear and signals down, the
so that it just
perpendicular piece is soldered
touches the rear end of slot.
When the points are
moved the slot moves left ways and, pulling the
perpendicular piece of wire, throws the signals to
The slot of caurse, when main line is
danger.
clear, allows of signals being put to danger or line

i

clear.

Any number of signals may be governed in this
way by the one set of points.
For the locomotiVes, I bought the cheap clock
work sets of trains for Ii-in. gauge, took the top
off the engine, and built a proper type of loco
motive (as near to scale as is possible) on to the
clockwork motion, using the tender wheels and
frame as a. bogie.
I thus had a good 8—wheeled
express engine, and built a 6-wheel tender to fit,
using the wheels of the carriages provided with the.
set.
The boiler I made out of tin. very thin stuff
with which tea chests are generally lined. Smoke
box was made separately and sollered; splashers,
cab, etc., I made to strict scale.
I don't think I
can give any further details of construction. as the
look of the finished engine depends entirely on the
capacity of the builder for faithfully copying what
he sees on the real railway.
I can only say that by
the aid of drawings and photographs I did my
best to make the model look like the real thing.
My latest engine is No. 1,421, “ Atlantic " type.
The clockwork in this is by BaSSett-Lowke for
The
1i~in. gauge and cost 65.; it is excellent.
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leading bogie passes quite clear of the front of
engine, although I had a bit of bother in getting it
to dear the cylinders.
The trailing wheels under
cab are also mounted on a separate frame and are
I also ﬁxed the coupling on to the
pivoted.
truck frame, as the pull on the train keeps it fairly
steady. The chimneyl built up; the dome is the
end of the domestic hearth brush.
(I got into
great disgrace over this item.) The buﬁers in all
my engines are nickel bifurcated rivets, smallest
size ; they look very well.
The E.C.].S. train was also very simply done.
The carriages are entirely cardboard. The windows
are painted in.
The roofs were soaked in water,
Here, again, the effect
bent round, and glued on.
is produced by being particular over every little
curve and shape.
The bogie frames are of tin, the
wheels I made myself, and although they keep on
the line well. they are not absolutely true on their
centres, as I have no lathe.
The tyres consist of
'
1
a brass cycle pump, cut with a saw into slices.
sides on, one bigger than the other for
soldered
ﬂange, ﬁlled up the angle with solder, and with a
small round ﬁle made all smooth. I then centred
them as well as I could.
Some day I shall buy
Buffer
some of Bassett-Lowke's tin plate wheels.
stocks are pieces of small diameter copper tube.
with piece of thin tool steel just ﬁtting in. Plates
are simply pieces of tin cut out and soldered on.
I painted them with ordinary enamel, after mixing
The
for myself :1 suitable shade for E.C.].S.
Labels
lining is gold enamel put on with a bow pen.
on cornice are vermillion with gold lettering.
I also have a mail van (G.N.R.) the roof of
which I made to come off.
An oblong hole at one
end of carriage permits of the mails being taken in.
The net frame is wire, the net was meshed of twine
The frame swings on hinges and is
by my wife.
continued inside. on which is a tin tray. \Vhen the
net receives the pouch, which is a small piece of
lead with hook on top, it drops inside on tray which
immediately pulls the net in.
The post on line is a piece of strong tool steel,
bent ronnd at top from which the pouch hangs,
and slides off when net catches it.
The last thing I made was a 57-ton steam crane,
The gear is com
mounted on two 4;wheel bogies.
The jib
posed of cog wheels from an old clock.
A separate movement
can'be raised or lowered.
winds the cable and another swings the jib round.
It is painted and lined in G.N.R. colours and looks
very well.
The embankments are brown paper, painted with
dark green enamel thinned with turps and touched
Rocks are
up here and there with lighter green.
introduced at places, also dried moss.
I think the next thing I shall try will be a steam
locomotive.
Although the gauge is only 1} ins.,
I can get, without looking disproportionate, a 2-in.
by 8 ins. long boiler, which surely would produce
to pull my E.C.].S. train of four
steam enough
The only objection to steam is the lamp.
coaches.
If the engine capsized anywhere, there would be
such a blaze !
I have been about two years over this little
line, which is a source of great joy to my six
year old boy; the work in places is rough~and~
ready, as I am not a trained mechanic, but I
is
have
produced the effect I wanted—which
something.
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The

Construction of a Model Two-Cylinder
Marine Engine.
By H. MUNcrxerR, A.M.I..\lech.E.
HOSE who have tried to purchase a model

engine of amateur make know how difﬁcult
it is to ﬁnd one of any type entirely satisfac
tory, the design being generally unsatisfactory and
the workmanship bad.
Where a standard set of
parts have been purchased and a working drawing
supplied the method of construction has been faulty,
with the result that the working parts have to be
very loose or the engine will not work at all. It
IS not often possible to put such an engine into

and
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worker
written
principally for the thoughtful
who requires a reason for everything and a method
It is merely an account
of doing everything right.
of a personal experience in building a pair of i-in.
by I-in. marine type engines cast from patterns
lent to the writer, to which some modiﬁcations
have been made to suit his ideas.
The design of the engine is given in No. 425
of Tm: MODEL ENGINEER (for i7th june, 1909).
Any'
Some departure from this will be noticed.
alteration that seemed desirable was made during
construction, and a link motion reversing gear
ﬁtted in place of the simple gear shown. Fulr
details of this reversing gear are given below.

decent order afterwards, and it either eventually
ﬁnds its way to the scrap-heap or to the marine
store, where it ought to be exhibited as a warning
"
how it should not be done."
example of
To one who is accustomed to see work on a large

Culi'my (dye

F to.

2.

The castings were made of best quality gun-metal.
The total weight was over ii lbs., and the foundry
the somewhat exorbitant price of
people charged
Is. 6d. per 1b., amounting to nearly I7s. The firstv
job to be taken in hand, after cleaning up the cast
ings and examining thoroughly, was the boring
of the cylinders. Having a 313-in. screw-cutting
lathe, this was a simple operation. The boring of
in
a cylinder
has
been so frequently described
THE MODEL ENGINEER, that the writer feels dis
posed to give only the briefest notice of this part
of the work, referring the reader to Nos. 359, 360,
and 367 of TIIE Moms]. ENGINEER, I908, for fuller
particulars of how it is done.

FIG. I.

nuﬁiﬂT;h

l

3.

FIG.

$

is

I

shows a cylinder clamped to the lathe
Fig.
It will be noticed that the lower end
faceplate.
outward, the reason being that
of the cylinder
most important that this and should be true
This arrangement allows the facing
to the bore.
to be done without resetting after the boring
therefore
normal to the
ﬁnished. The face
is

I

is

is

“I

65

it

engine accurate to within a few thousandths of an
inch, it seems absurd to ﬁnd an error of iin. or
in a model
more looked on as of little consequence
Every worker owes
of comparatively small size.
it as a duty to himself to insist that his workman
ship attain a high standard of accuracy, and to
discipline himself to the exercise of care and thought
If he have not sufﬁcient interest in the
fulness.
work to lead him to try to do it to the best of his
means and ability, it is better left alone.
Half
hearted work is worse than waste of energy; it
to
methods
is sure
and careless
slipshod
encourage
habits.
not
mean
that
intricate and difﬁcult work
This does
should be undertaken, but it means that, however
work,
the
ambition of the worker should
simple the
be to accomplish it in the most perfect manner.
The nature of the equipment will, to a great extent,
determine what class of work may be undertaken,
but it should have little eﬂect on the character
It is an old adage, " A bad workman
of the work.
quarrels with his tools," but its application is
ever new, and for one to make the excuse, which is
had such rotten
very commonly made, that
tackle, you know," is only to acknowledge himself
an
inferior
workman.
The present
article is
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of the cylinder, also the counterbore is per
When removed from the lathe, the face a should
fectly concentric with the bore.
The counterbore,
be tested on the surface plate by means of a square,
which is I-32nd on each side larger than the bore,
in Fig. 5, any required adjustment
as shown
extends about 3-16ths from the end of the cylinder.
made, and the cylinders faced to ﬁt together per
The tool used for boring is shown in Fig. 2, of which a
fectly at the joint while the ﬂanges rest on the
is a plan, b a section through the dotted line, and c an
late.
surface_
Holespwere
enlarged view showing the cutting edge of the tool.
now drilled for the bolts holding the
The tool is ﬁxed in the slide-rest practically parallel
to the bore of the cylinder. The feed was the
slowest given by the change wheels, which equals
l90 revolutions per inch of travel. The tool was [-1
whd
sharpened for the last cut (which was a light one).
and left the bore so smooth and true that no further
treatment seemed desirable. The necessity of giving C1
the cutting edge of the tool a rub on the oilstone
for the last out will be evident when'we consider
that it has to pass through the hard and gritty
Fla. 6.
of the casting previously, and cannot be
surface
in a condition to give a clean cut and leave a smooth
cylinders together.
These were marked off with
surface,
without chattering if not re-sharpened.
the scribing block working from the bottom end
The secret of good work is " have sharp tools, espe
of the cylinders. The holes marked abwere drilled
cially in the ﬁnishing cut."
for 5-32nds-in. bolts, a 3-16ths-in. drill being put
The boring being ﬁnished, the end of the cylinder
nett size
The holes
through to allow clearance.
was carefully faced by using the cross traverse
Bolts were now used
through one cylinder only.
of the slide-rest. The chief point to notice is that
in the holes ab, and the cylinders bolted together.
the slide is perpendicular to the axis of the lathe
the
ends
The
resting on the surface- plate.
spindle; a straight—edge laid across the work after
drill was now used to drill the back.
5-32nds-in.
the ﬁrst cut will show what adjustment is required.
and utilising the existing holes as a guide; into
Any error can be modiﬁed at each cut so that when
these holes bolts were ﬁtted to
driving ﬁt so that
the last cut is taken it has practically disappeared.
there was no danger of the cylinders getting askew.
Care should be taken to ensure accuracy, as the
The cylinders were then bolted to the lathe
remainder of the work on the cylinder will be
and a light cut taken right across the
faceplate,
gauged
by this face. "The cylinder can now be
top end of both cylinders. To mark out the ﬂanges,
reversed so as to enable the other end to be counter
etc., a piece of steel
in. by
in. was ﬁtted across
each end of each cylinder, as shown at a and b.
After having marked the centres of the
Fig. 7.
cylinders thereon, a line
was drawn across the
two centres with
sharp pointed scriber, also a line
at right angles to it across the ﬂanges of each
590m?
cylinder, and a circle of a diameter i-32nd in.
less than the dimensions given for the cylinder covers.
Cy! inder
The marking off
shown by the dotted lines on
the sketch,
and
After
the same at each end.
some consideration
was decided to ﬁle oil the
1:16. 4.
lugs marked x, which are on the bottom end of
the cylinder over the columns, on account of the
difﬁculties of ﬁtting the lagging. The ﬂanges
were then ﬁled down to the lines ready for ﬁnishing
bored and the top faced.
The cylinders should
off at a later stage.
be approximately turned to the same length, but
at this stage not ﬁnished at the top end.
The next work is the facing of the ﬂanges where
1,_
the cylinders are joined together.
These
were
FIG. 9.
ﬁrst roughed to the approximate dimensions by
being mounted in the lathe. The method of ﬁxing
is shown in Fig. 3, where a is a small angle carefully
surfaced and trued to a right angle (part of the
lathe equipment). This is ﬁxed to the end of the
has been faced f.
cylinder-which
S is the face
FIG. 8.
plate of the lathe to which the angle piece holding
the cylinder is bolted.
By using the traversing
slide a few cuts across the surface a will make
I
and c practically perpendicular to each other.
One important dimension is that marked d, as the
The next in order came the lower cylinder COVers.
cylinders are to be a given distance apart. To
with a boss
These were cast, as shown in Fig.
get this approximately, a line a b, Fig. 4, was drawn
on each side, the oval one being the stufﬁng-box.
aero~ the face a little way back from where the
To mount
cover in the lathe the boss was gripped
surface
is to be.
By measuring d1, the distance
at by the jaws of a self~centreing chuck. as shown
may be determined to the centre of the cylinder.
in Fig. 9, the back of the casting 'bsing laid against
Allowance can then be made from ab to make up
the face of the jaws at d.
The centre of the hole
the distance d.
be drilled for the piston-rodjwas found and aZsmall
is is

a

a
d

§

1»
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a
d

a
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hole sunk by means of a tool held in the
sliderest.
The sketch shows the shape of the tool,
a being a side elevation.
It is simply a piece
of square steel with the end ground to a bevel,
leaving a sharp point. This tool is extremely
useful for centreing exactly any hole to be drilled
in the lathe.
A cut was then taken along the face 2
to take the rough of the casting and reduce the
work to be done on the mandrel. A 3'16ths-in.
hole was now drilled for the piston-rod;
the drill
being pushed up by the back centre, the hole already
mentioned enabling the drill to start absolutely
true.
After the 3-16ths-in. drill had gone through
a i—in. drill followed up to a full i-16th in. of being
through, to form the stufﬁng-box.
conical

1a

Egg?
d

‘¢

-

6

21

d

a

)1

a

ﬂ

__ e
c

b

Fla.

FIG. 10.

A suitable mandrel

had

to

.

1!.

be found on which

turn the covers.
A very convenient form of
mandrel is shown in Fig. 10. It so often happens
that a mandrel has to be reduced for a particular
job that the writer makes a point of using up short
lengths of round mild-steel bar for this purpose,
drilling a hole (say } in. diameter) near one end,
and driving in a piece of rod long enough to reach
to the carrier. as shown at d. This dispenses with
a dog,
and is often very handy. The mandrel
shown has been tumed down at a and b to suit
this particular job. So mounted the covers can
to

F“;

\_,:7 |

(03

"

M"

ID)?

FIG. 12.
turned up and the boss made to ﬁt
accurately into the counterbore of the cylinder.
This will ensure the hole for the piston-rod being
exactly concentric with the bore of the cylinder—
Before taking out of the
a very important point.
lathe a circle is marked on the under side of the
be carefully

227

flange, as shown by the dotted lines (Fig. :1) of
the diameter given for the bolt circle.
A sharp
pointed tool should be used, and although not
deeply cut the line should be decided enough to
be felt by the point of the centre punch.
This
seems a small matter, but it enables one to get
the holes dead true on the circle without any par
ticular care. and avoids the untidy appearance
of bolts at different distances from the edge of the
cover so usually the case in amateur work.
The hole at a is then bored {- in. and c d 5-32nds in.
These
for
in. studs.
latter holes are marked
through with a scriber on to the end of the cylinder.
The cylinder drilled and tapped, the cover screWed
The ﬂange of
on. the hole a is then used as a jig.
the cylinder drilled and a. turned bolt ﬁtted, this bolt
will act as a steady pin, and ensure the cover
We can
going back into the exact same position.

i

o
0
-+
Hires—e

.

.

a:

l

1

aI—q—e—s
'

I'

’/m

Cylinders

Fic.

13.

-+
"

now mark off the line d e at right angles to the centre
line of the cylinders, and ﬁle the cover true and
square to this line, the remaining edges of the covers
being left for the present.
Before completing the details of the cylinders
it was thought desirable to get the framing well
in hand, especially as two were working on the
model. There would then be a greater range of
odd jobs, which could be taken in hand to suit
various conditions of time and opportunity.
The ﬁrst work done on the bedplate was the
filing of the base to rest evenly on the surface-plate. '
This was not a. heavy job, as the casting would not
much exceed 3-16ths in. wide. When satisfactory
of the lathe.
the bed was bolted to the faceplate
as shown in Fig. 12. The whole of the top surface
was then faced by using the slide-rest traverse.
If care be taken to get the rest square to the lathe
centres this is by far the best method of facing,
and would not occupy more than a third the time
taken by a shaping machine. A little attention
with the ﬁle is all that is necessary to obtain a
really good and true surface.
The
The bed is now marked out for drilling.
line a b, Fig. 13, is scribed along the middle of the
casting, a centre dot being made, as shown, } in.
from each edge of the casting, care being taken
to have them exactly on the line. If we now take
a convenient radius in the compasses. and the dots
scribing the arcs crossing each other
as centres
at c and d, a line drawn through c and d will be
square to a b and across the middle of the casting.
Centre dots are made at c and d, and from these

The Model Engineer and Electrician.
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points as centres circles are drawn of a diameter equal
to the distance of the cylinders apart a to 1:. Tan
gent to these circles lines are drawn indicating the
The holes for the
centres of the stanchion feet.
bolts holding the stanchions are now marked oﬁ
in. diameter for
carefully and drilled 3-16ths
now
stanchions were
The
bolts.
5-32nds-in.
taken in hand. After being roughly ﬁled to shape,
the guide surface for the slides was levelled and the
sides of the same made parallel, The foot was then
squared to this, so that when resting on the surface
plate the slide-face was true to a square, as shown

it

will not require a mark. The whole can now be
ﬁrmly bolted up and put aside for the present.
Before the slides can be ﬁnished oﬂ‘,
isnecessary
This was, therefore,
to have the crosshead ﬁtted.
the next thing to be done.
(To be continued.)

Notes.

Locomotive
BY Cnas.

S. LAKE,

A.M.I.Mech.E.

THE L.
Y. 4—6—0 LOCOMOTIVES.
The writer was present in the Lecture Hall of the
Central Technical School at Liverpool when Mr.
George Hughes, Chief Mechanical Engineer of the
Lancashire and Yorkshire Railway, read his paper,
" Locomotives
entitled
Designed and Built at Hor
wich;
with Some Results," before the members
of the Institution of Mechanical Engineers during
the course of the recent summer meeting.
The discussion which followed the reading of the
paper, verbatim reports of which have appeared in the
various technical journals, proved very interesting
while Mr. Hughes, in replying, and also while read
ing portions of the paper itself, gave some of his
reasons for adopting different features in the design
The accompany
of the new four-cylinder engines.
ing drawings clearly show the general construction,
in
while the photograph, for which the writer
fair idea of the
to Mr. Hughes, gives
debted
splendid outward appearance of the locomotive.
" Notes,"
As already mentioned in these
the engines
are four-cylinder, simple, with the 4—6—0 wheel
arrangement. The inside cylinders, set slightly
in advance of the outside ones, drive the balanced
crank axle of the leading coupled wheels, while
the outside connecting rods act on crank pins in
Two sets of
the
intermediate coupled wheels.
Joy’s valve gear are used for actuating the four
valves, all of which latter are of the ﬂat balanced
taken by
type. Motion for the outside valves
means of rocking levers from the gears of the inside
valves, a parallel rod acting horizontally in con
junction with a hinged connection at the rear end
of the valve spindles.
The boiler
ﬁtted with
The
Belpaire ﬁrebox and extended smokebox.
barrel contains 295 tubes of
ins. outside diameter.
Its centre
ft. ll ins. above rail level, and its
The outside
length 15 ft. between tube plates.
ft.
ins.
Other leading dimensions
diameter
and particulars are as follows :—
Cylinders (4) diameter, i6 ins.
Piston stroke, 26 ins.
ft. 01,»in.
Bogie wheels‘ diameter,
ft.
ins.
Coupled wheels' diameter,
Coupled wheelbase, i3 ft. ins.
ins.
Total wheelbase, 25 ft.
Total heating surface. 2,507 sq. ft.
Grate area, 27 sq. ft.
Weight of engine in working order, 77 tone,
cwt., qrs.
Weight on coupled wheels. 59 tons.
&

is

is

Fla. i5.

a

in Fig. l4, also true when.set along the edges of the
In ﬁling up the slides some judgment
slides.
should be exercised, so there should be no difﬁculty
about the distance b, Fig. 15, which must allow
given
the foot to be ﬁnished off to the dimensiOns
The bolt holes can now be marked
on the plan.
05, as shown, the distance a being set on the scrib
ing block. This will be half the distance apart
of the holes on the bedplate, less half the crosshead
slide block. This is intended to be in the middle
of the stanchion foot. The scriber should be used
to mark a line at c, to which the back of the foot
will be ﬁled. This should be carefully done; it
will then enable us to judge whether the stanchions
The holes in
are set correctly on the bedplate.
in.
the foot can be marked and drilled 3-16ths

is

;

.

;

3

4

2

1

J‘-

diameter. The top of the stanchion should be
squared in the same manner as the bottom, and
ﬁled to make the length of the stanchion (dimen
Sion marked e) exact, as shown on the drawing.
The holes for
in. studs attaching the cylinders
should be drilled to dimensions using a 5-32nds-in.
drill.
The stanchions were now erected in place
on the bed.
As the holes both in the bodplatc and
the feet of the stanchions will vary to some small
amount, however carefully drilled, some care should
be used in selecting
the most suitable position
for each.
The stanchions should now be marked
to their places.
One, two, and three dots with the
centre punch on the side of the foot next the crank
Will suilice and not be very noticeable
the fourth

7

6

3

7

is
5

is
8

2

Scrrbmy5(OfA

Tm: ENGINES AT WORK [mo in THE Snors.
On the Thursday following the day upon which
Mr. Hughes's paper was read the members of the
Institution were invited by the Lancashire and York—
shire Railway to make a special visit to Honv-ich
“'orks.
The train provided for the purpose left
the
Exchange Station, Liverpool. at 1.38 p.m.
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or eight minutes behind scheduled
time, and it
arrived at Horwich, 26!; miles distant, at the
viz.,
arranged time,
2.10 p.m., having thus per
iormed the journey in thirty-two minutes. There
were two signal slacks en route, which made the
running all the more meritorious. The writer was

The writer noticed
interesting time being spent.
locomotive
at one moment three
well-known
superintendents from different lines carefully exa
mining a part of a locomotive in the ﬁtting shop.
whose names are
and there were many present
known wherever locomotives are the subject of
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of locomotives all freshly painted. and
the principal
owned by the
types
Lancashire and Yorkshire Company. The largest
representing
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FOUR-CYLINDER SIMPLE

"
the
Atlantics." designed by Mr. Aspinall,
and the 4—6—0'5 of Mr. Hughes ; while the smallest
was the 18-in. gauge tramway engine of the class
uscd in the Horwich shops for hauling material and
parts of engines about. Inside the works the
members were able to see all classes of locomotives
and parts in various stages of completion, a very
were

we

.»

’ru,
L. 6: Y.R.

:Jn-a

j

\

Ls“:

_~, ( ~ _ -‘ 3mg,

2

discussion.
Mr. Hughes proved an indefatigable
and although there were many helpers,
guide,
there seemed to be a. general desire to keep as near
Later, tea was served in the
to him as possible.
Institute, and at 4.45 p.m_ the special
Mechanics‘
train left the works yard again for Liverpool,
arriving at the Exchange Station promptly on
time, 5.20 pm., despite a stop of nearly ﬁve minutes
duration shortly after the journey commenced.

number

1....

A

4'IlU-7I'Igéflic95

talus—0 I0-»:

given the ofﬁcial weight of the train as 260 tons.
It consisted of nine ﬁrst-class central corridor
cars hauled by No. I, 513, one of the new 4v-6—o
It unloaded its pastype four-cylinder engines.
sengers in the yard adjoining the works immediately
a. line upon which were assembled
a
alongside
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1“
TYPE

LOCOMOTIVE.

The engine and train were the same as on the out
ward trip, and a locomotive inspector travelled
on the footplate in both directions.

A Run wrrn A Scorcn Exmmss.
The writer had occasion to go to Crewe recently,
and returned from that place to Euston by the
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END ELEVATIONS OF THE L. 6: Y.R. FOUR-CYLINDER SIMPLE
4—6—0 TYPE LOCOMOTIVE.
[see pages 228—232.
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clearly shown.
The glass jar is 8 ins. by 6 ins.
A straight cylin
drical cell would be better, but a suitable jam or
be
had anywhere for about 4d., and
pickle jar may
the drawing shows one of these.
Select distinctly
glass; the white variety contains lead
greenish
oxide, which might be affected
by the caustic
alkali of the charge.
The simplest possible frame to hold the negative
plates of copper~oxide is shown to the right of the
block;
it is formed of No. 18 or 20 gauge sheet
The longer strip mea
copper, } in. or i in. wide.
sures 18 ins. and the shorter 5 ins.
The long piece
is bent sharply at right angles at 7 ins. from each
end, and the short one at 5 in. from each end;
the latter is riveted between
the long limbs to
make a 4 ins. square and two 3-in. suspenders.
The zinc plates (on the left of the block) may be
3) ins. or 4 ins. square by 3-16ths in. or 1»in. thick.
To each is riveted and soldered a strip of stout
Wash the joint free from
copper sheet 1}in. wide.
soldering fluid ; dry, and thoroughly protect it with
pitch or asphaltum—the suspenders also must be
heavily coated with the same.
To make the cover: if a. lathe is not available,
cut out two discs of
in. wood with a scroll-saw,
the large one to rest upon the cell top and the
smaller to ﬁt easily within it ; Brunswick black the
two and nail them together.
Cut the necessary
slots with a keyhole-saw, and also bore the hole A
Nail or screw
(in plan) in any convenient position.
on the three hardwood blocks, previously pitching
or blacking the joints.
The side pieces are
in.
ms, and the middle one
by i- in. by
in. by
in. by
ins.
Holes are bored in each, as indi

i

i

;

Now assemble the parts by two nutted bolts
(ﬁtted with binding screws) and one mushroom
head woodscrew,
as shown.
Observe that the zinc
plates and copper frame ﬁt well and hang evenly
within the jar, then mark for reﬁtting and take
apart. Black the cover all over, clean and brighten
the copper frame (particularly inside the square),
and proceed to paste the latter as follows:
Mix
in the dry state very thoroughly nine parts of black
oxide of copper (CuO), commercial quality, and
one part of best plaster-of-Paris
then add the
least quantity of water sufficient to work the mix'
ture into a very stiﬁ paste with a palette knife
slab of slate.
Let the kneading be vigorous,
upon
and obtain an even consistency throughout, but
waste no time or the setting qualities of the plaster
will be lost. Mix only enough for one frame at a
time.
Lay the frame upon the slab and ﬁll
with
closely pressed mass of paste forced well into the
comers;
put a covering slab upon the mixture
and weigh heavily upon it, afterwards slide the frame
from the slabs, smooth up both sides, and Set aside
in a dry and airy situation to harden.
A week's
not too long, for
should be complete
drying
the plates are to be durable.
Do not, on any
it

a

if

is somewhat remarkable that this admirable
primary cell is not in more general use among
amateurs.
Probably its low E.M.F. (-75 volt per
cell) and its bulkiness and non-portability may in
To be efﬁcient the cells should
part account for this.
be of large capacity, and it has been urged that an
output of a couple of amperes at a pressure of
4- 5 volts is a poor result from a somewhat ponderous
battery of six half-gallon cells.
On the other hand, the combination possesses
many advantages. An absolutely constant cur
rent (at a suitable rate) may be had from it for
hours on end, indeed, if desired, the whole of the
initial charge could be taken in one spell without
variation.
Once installed, it may be left for months
without attention, there being no local action on
open circuit.
The details of the simpliﬁed form to be described
are of the writer’s design.
The dimensions given

cated.

is

T

Simplified Design.
By B. CLEMENTS-HENRY.

i

a

The LalandeIChaperon
Battery.

is
l

of the London and
North “’estern Railway Company, has intimated
Bowen-Cooke,
to Mr. C. J.
the chief mechanical
engineer at Crewe, that he will defray the cost of
providing models for the use of students at the
cleaners,
classes for locomotive drivers, ﬁremen,
and artisans. Lord Stalbridge also undertakes to
provide the Crew-e Mechanics’ Institute with appa
ratus for illustrating engineering
principles to the
students in applied mechanics, steam and mechanical
and to make good a loss of £150 which
engineering,
has sustained through the loss of
the Institute
the Board of Education grants for art, literary,
and commercial subjects.

times in succession.
The ﬁgure shows the cell in section upon the line X
in the plan of the cover.
The section of the cover
itself is projected to the left of the plan; this is
cut upon the line Y, and the construction is thus

it

A CREW]: Bnnaescron.

Lord Stalbridge, Chairman

will provide a battery of 150 to 200 amp-hours'
capacity. To cite a familiar case, three cells will
light a 5 amp. 2-volt lamp for between 300 and 400
hours in all, or seven cells would charge a 4-volt
lo-amp. accumulator at a i-amp. rate, say a dozen

14}

Edinburgh and Glasgow express, leaving at 7. 32 p.m.
due to reach Euston (stopping at Rugby and Willes
This train is regularly a very
den) at 10.45 p.m.
heavy one, and generally arrives at CreWe drawn
by one of the "Experiment" class engines with
six wheels coupled. On the night in question it
"
Thomas
was brought in by one of these engines, i.c.,
Savory," arriving two minutes late.
The load amounted to some 400 tons, and in
The
cluded four twelve-wheeled dining cars.
“
train engine was a Precursor," with a four-cylinder
Starting at
compound as pilot as far as Rugby.
7.38 p.m., or six minutes behind time, the two
engines, it was evident, were being set the job of
It seemed probable that
making up the lost time.
in this they would succeed before reaching Rugby,
as the train travalled at a great pace over the
Trent Valley line, but a signal slack near Nuneaton
discounted to some slight extent the good accom
plished. At Rugby, where the compound came off,
the train arrived two minutes late, and restarting
“
that amount behind with the
Precursor“ engine
alone in charge a further half minute had been lost
by the time that Bletchley was passed, and although
this was made up again on the run down from
Tring, the outstanding two minutes were never
regained, and the arrival at Euston was consequently
delayed by that amount of time.

September 2, l 909.
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PART SECTIONAL
ELEVATION OF
LALANDE-CHAPERON BATTERY.
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is

is

it

Stir quickly to hasten solution, and at once
pour into the jars to the correct height.
Do not
handle the potash or spill the solution,
destruc
tive to many substances.
If splashing occurs, care
fully wipe the jars, inside as well as out, to the level
of the liquor.
lnstate the cells in their permanent position and
slowly lower each set of elements into place, seeing
that the solution covers
the plates completely;
then. with a small funnel inserted in the hole A (in
plan). pour in sufficient vaseline
oil to cover the
surface of the alkaline liquor to the depth of
in.
Cork the oil holes to keep out dust, and do not on
any account further disturb the battery. A small
quantity of the surface-paste may fall to the bottom
of the ‘jars, but this
of no consequence.
Do not at any time short-circuit the battery, or
any individual cell of it, or heating and disintegra—

is

integration.
The oil layer (indicated by heavily dotted lines
in the elevation) must completely cover the surface
of the hydrate, or the latter will absorb carbonic
and become reduced to
acid from the atmosphere,
carbonate of potash, rendering the cell inactive.

Straightening and Polishing Patterns.
By jonn Haves.

If a ﬂat pattern required of any area, fretwood
a suitable kind of wood to use.
No matter how
seems,
almost bound to warp after
straight
To straighten it, before trim
being cut to shape.
in the ovan,
to exact dimensions, heat
ming
as hot as the hand can bear, then screw it down
in
press or between any two even, ﬂat surfaces.
When cool it will be found to be perfectly ﬂat.

Rub thickly all over with any paste
To Polish
"
blacklead stove polish, such as “ Zebra and polish
a
with a soft brush.
The blacklcad polish gives
slippery feeling, suitable for easy relief from the
it

AND

SIMPLIFIED

If

is

.J

at

exposed to the air.
will
a heavier output than
required
amps.
be well to face the oxide paste with copper gauze,
or to subdivide the frames with copper strip riveted
together in grid formation similar to that of new
Either plan will tend to reduce
mulator plates.
the resistance of the negative plate as a whole. and
from heating or dis
consequently to protect

it
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hen dry, reassemble
the plates and covers,
handling the copper element gently, for it is brittle.
Completely ﬁnish all the cells before mixing the
electrolyte, then measure the jars' united capacity
and make up a solution of 8 025. of caustic potash
(potassium hydrate), commercial quality, to every
quart (40 025.) of warm water that has been briskly
boiled for at least half an hour and then allowed
to cool to about 100 degrees.
If distilled or rain
water is used it need only be warmed.

ﬁi

tion of the paste may result. \Vith this size of plate
will be well to lunit the output to
amps. as
maximum,,although the cells are capable of more.
A fuse to blow at this limit. inserted in the main
circuit,
a useful precaution against damage re
"
“
short
in the liVe
sulting from an accidental
wires.
The battery
most conveniently placed
on a strong shelf in a cool. dry cupboard
us: well
iusulated No. I6 or I8 wire for connections.
Bearing in mind that the E.M.F. of each cell
-75 volt, and that an economical output should
not exceed
amps, the battery may be arranged
to serve a number of purposes. of which a few are
in conclusion. One or more cells are
suggested
available for plating. having all the constancy
of the Daniel] battery with a larger output.
For
electric clock driving and closed-circuit burglar
alarms,
one cell affords an efficient and reliable
Three cells will run a 2-volt Osram
generator.
lamp for the dark room or a night light for many
months;
they will also drive small motors such
as are used on phonographs.
Four cells will charge
two or more 2-volt accumulators up to a. i-amp.
rate each.
Seven cells will charge 4-volt accumu
lators, drive a model railway, work X-Ray appa
ratus, etc.
thus explained: On
The action of the battery
closed circuit the zinc dissolves, forming sodium
zincate (Na,ZnO.,), which sinks to the bottom of the
jar. The hydrogen released at the negative plate
reduces the oxide to reguline copper in a ﬁne state
of division.
The resultant current is, therefore,
constant until complete reduction has taken place.
after which the frames must be cleared out and
The equation has been given as follows:
re-pasted.
CuO +Zn + zNa HO=Cu +Na'JZnO, +H20.
The metallic copper of the exhausted plates may
be again reduced to oxide by roasting at
red heat
and stirring constantly so that all may be equally
it

its setting,

it

heat the compound to hasten

or 't will pulverise.
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Motor Cycle

The Model Engineer and Electrician.

Notes.

By “ Pmnmx."
Faulty Running after Tuning Up.
I have received a long and interesting

letter
from a Bradford correspondent who has been
tuning up his engine—a 35 h.-p. single cylinder
one—and who now ﬁnds the machine much harder
to start than it was before.
He says :—"I have
had the cylinder oﬂ, and have removed the rather
heavy deposits I found on the piston and in the
head of the cylinder.
I have renewed all com
pression washers—that is to say. under the valve
caps, compression
tap, and sparking plug; and have
replaced both the inlet and exhaust valve springs
and put in a new sparking plug. The piston rings
appeared to be in the best possible condition,
showing a smooth.
bright unifomi surface when
washed with petrol and rubbed with a clean rag.
and in replacing the cylinder I was very careful to
see that the slots in the rings were spaced properly
apart according to a previous note in THE Monm.
ENGINEER. The compression seems to be excellent,
inasmuch as I can stand on the pedal when machine
is perched up on the stand for nearly a full minute
before the engine is forced over compression and.
when the machine has both wheels on the ground.
the back wheel skids when exhaust lifter is released.
I tested the petrol level in accordance with your
advice in the Notes, and did not consider it neces
sary to alter it, the petrol rising practically level
with the top of jet and only overﬂowing when needle
valve was jogglcd.
I re-assembled the engine in
high hopes that improved running would result,
but to my disappointment the engine is now very
hard to start even on the stand, while to start it
by running along the road requires an almost super
human eﬂort. Before I dismantled the engine it
started very easily, but the running subsequently
was very sluggish and unsatisfactory."
I cannot ﬁnd throughout the letter any mention of
my correspondent having examined the magneto,
with which type of ignition I know the particular
machine
in question to be ﬁtted. He says the
engine is now a bad starter, whereas
formerly it
was a good one ; that the compression
is excellent
and the carburettor feed right. If in regard to the
last-named point, his judgment is not at fault, I
think the only place wherein to look for the trouble
is the ignition department.
He has had his
engine down, has closed it with paraffin, afterwards
draining this 0H and giving three or four pumpfuls
Further, he has inserted
of engine oil.
a new
sparking plug. Vi'cll, the trouble may be caused in
the same way as was experienced
by a friend of mine
not long ago who, after having a tune up of his
On being con
engine, found diﬁiculty in starting.
sulted and put in possession of the facts, I went
over the machine
and was soon convinced that
something was amiss with the ignition. On removing
the
brass
cap
covering the contact-breaker of
magneto we found that the latter required a g00d
cleaning and the platinum points trimming. When
this had been done, there was some improvement,
but the engine was still very poor at starting.
We
next rt moved the sparking plug and found that not
only had a little oiI collected on the points, but that
one of the latter was to all intents and purposes
forming contact with the central electrode. while
the other two points were so closely set in that even

September 2, 1909.

a very-thin sheet of paper could not be passed be—
tween them without an effort.
Directly the plug
points had been set correctly the engine started
with the greatest possible ease and never since has
I have
given any trouble whatever in that respect.
advised my Bradford correspondent, in a. letter, to
look to his contact-breaker and sparking plug and
make sure that these are clean and properly ad
justed, and I think that he may in this direction
ﬁnd the solution of his difﬁculty.
Since writing the above I have received a letter
from the correspondent above referred to, in which
~he says :—“ Acting on the advice contained in your
letter of the 14th inst., I examined the contact

breaker of magneto and found this quite clean
and in good order; but when I removed the plug,
which 1 had put in new when tuning up the engine,
I found that one of the four points was practically
touching the plug body. while the others had a gap
of quite i-64th in. I admit having inserted the
plug without looking to see if the points were
correctly adjusted. All were coated with burnt
I carefully cleaned this off and set the points
oil.
equally as recommended—11m,
4 mm. spacing, and
now the engine starts up with one push of the
pedal." It is clear from this that my correspon
dent's difﬁculty arose in the same manner 25 that
of the other motor cyclist I have referred to.
What Caused the Misfiring.
The other day, while returning from a long ride,
and when about 20 miles from home. the engine
of the twin cylinder “ vs." which I was riding
commenced
misﬁring at irregular intervals and,
ﬁnally, very badly; and, knowing that some hilly
going would have to be encountered before the
ﬁnish, I dismounted to investigate. I have always
made it a practice in cases of this sort to ﬁrst
ascertain whether both of the automatic inlet
valves are working properly, by pressing down the
plungcrs on the suction domes provided for the
the valves from their seats,
of freeing
purpose
when it is easy to tell both by the sound and the
touch whether any of the valve ﬁttings have failed_
This sometimes saves a. lot of preliminary bother in
removing hot sparking plugs and so on, and, on
the occasion in question, it did so, for no sooner
did I put my finger on the plunger of the
rear cylinder inlet valve than I knew that I had
located the source of the trouble. On removing
the suction dome I found that the cup which holds
the spring wedge in place had broken in half, but
that one half had kept the wedge so far in position
as to allow the valve to function irregularly and
The other half of
not put out of action entirely.
As, of course, it
the cup was nowhere to be seen.
was impossible for it to have got very far away,
although it had entirely disappeared from its
rightful quarter, 1 surmised that it must have been
carried forward by suction along the induction pipe
to the dome of the front cylinder and, sure enough,
on removing the latter, there was the missing half
cup resting snugly in between the spring of the
inlet valve and the surrounding casing where, not
content with having put the rear cylinder valve
out of order, it was doing its best to upset the
working of the forward one.
A few niinutcs' work put matters right, the
broken halves of the cup being removed from the
suction domes and a new cup ﬁtted to
respective
the rear inlet valve, when the engine resumed its
Riders of twin cylinder
wonted form at once.

2, 1909.
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machines, and especially of the 1908 “ V.S.", which
has the carburettor set at the tail-end of a straight
through induction pipe, may like to make a note
of what took place with a view to the possibility
of their having to deal with a like occurrence
themselves.

Four-C linder Motor Bicycles.

2 35

too high a gear. too weak a mixture, worn bearings,
or dirty piston and cylinder. You can best say
which it is.-—D. A. V. (Notting Hilly—35 h.-p.
with adjustable pulley would meet your wishes
No, do not purchase the machine you name.
The
other is greatly superior.
G. M. (Cardiff).—

SIDES.

The our-cylinder motor cycle engine possesses
certain
advantages over the other types, and is
preferred by those who do not object to the multi
plication of parts. It is. of course, idle to contend
that a four-cylinder engine
is not more compli
cated than either a single ora twin ; but if thoroughly
and made. it gives no more trouble
well-designed
than the other types.
One of its outstanding char
acteristics is that it will accelerate
the machine
with very great rapidity from a standstill, and, after
being checked on a steep hill, will pick up speed in
the most astonishing manner.
The driving impulses
being broken up into so many units there is a very
uniform turning effort, and theoretically this should

FROM
SEEN
Bicvcuz.
Moron
THE

Yes; the oil
Write the makers for their advice.
H. F. R.
thoroughly trustworthy.
you name
(Dublin).—If the pulley has much vertical play it
decidedly shows that a new bush
required for the
You should get
done at once.
engine shaft.
is

it

"
to hear you
ENTHUSIAST
(Harrow).—Glad
have proﬁted by taking our advice.
A new ﬁbre
ring will probably cure the trouble you speak of.
M. U.
or. failing that, a new bell-crank lever.
(Buckingham).—The knocking is caused either by

'i

is

Replies in Brief.
“

BOTH

relieve the strain on the driving wheel tyre.
I have
not myself had sufﬁcient experience
of the four
cylinder pattern machine to know whether this is so
in practice, but shall be glad to hear from any reader
who has, on the point.
Of the four-cylinder motor bicycles at present on
"
the market, the
F.N." is by far the most popular
and well-knmvn.
This machine is made through
out in the workshops of the Fabrique Nationale
d'Armes de Guerre at Herstal, near Liége, Belgium,
where plant of a special character is installed for
the purpose of manufacturing the machines.
The
latest pattern for 1909 is rated 5—6 h.-p., having a
total cylinder capacity of 463 cubic metres, while
the slightly smaller type developing 4% l1.-p. is of
A leading feature of the
412 cubic metres capacity.
construction is the bevel gear drive employed in
place of either belt or chain transmission.
This
gear is enclosed in water- and dust-proof casings with
In a later
ﬂexible cou ling to the motor ﬂywheel.
issue I sha
hope to present a drawing and further
particulars regarding its design and construction.
This positive and well—protected method of driving
is a great convenience,
especially for winter use,
when much trouble is sometimes
with
experienced
belt and chain drives owing to the ingress of wet
and mud.
Its proportions and the material of
which it is made have been so carefully considered
that trouble of any sort with it is extremely rare.
The " RN." founcylinder machines are ﬁtted with
“
RN." carburettor, controlled from the handlebar
“
and Bosch ignition magneto
with patent
RN.”
current distributor.
The machines have cylinders
of 48 mm. bore in the case of the 4% h.-p. model,
and 50 mm. for the 5—6 h.~p. The crank-case
in
stead of being, as is usual, of aluminium, is an iron
casting, and the crankshaft is of high-grade steel.
The inlet valves are automatically operated.
A
new oiling apparatus has been devised which allows
perfect lubrication of the cylinder walls and pistons
without fouling the sparking plugs.
Spring forks are provided, and the 4} h.-p.
model is ﬁtted with pedalling gear, while the 5-6 h.-p.
has foot-rests and no pedals.
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The three photographs, which we reproduce this
month. will make interesting records in years to
come of the Club's history.
The one taken on the
banks of the Lake with the boats in the water also
how well adapted is their sailing ground for
shows
its purpose—notably.
the high
water level, or,
we should say the low-lying banks;
perhaps,
a

[Sacraldflts and membersof Model Yachting Clubs ma inviled l0
mmmunwatereports0/ Club domesand othern‘les 0/ in‘nest for
this columnv Such notesshould hesent in as mrly as possible in
the mon‘h,but in any case a! lens!tiarle days (Ir/0M dd?! 0/ issue
in whichIhty areto appear.)

Portsmouth

M.Y.C.

The Portsmouth Model Yacht Club held a race
at the Canoe Lake on \\'ednesday for prizes pre
sented by the Commodore and Club. Mr. Frank
Coxen took charge of the miniature craft and served
of the day. Mr. R. Tallack's .SPUW‘
as ofﬁcer
secured ﬁrst prize with i8 points; Mr. E. ]. Hab
lutzel's Nancy secnntl with to points; and Mr.
C. F. Coxen's Saucy Sallv third with l4 points;
Mr. A. H. Burden's .S'ermea, and Mr. Clive Wilson‘s
Florrnce being fourth and ﬁfth. During the after
noon the Commodore (Councillor Mark Gill, ].P.),
and Councillor F. T. Short were amongst the many
watching the racing.
interested
spectators
Other racing ﬁxtures for the year made so far
arez—August 18th: Home match with Ryde
M.Y.C. September ist: Vice-President’s race for
ME. medal and certiﬁcates.
September i5th:
Sweepstake or President's race, according to wind
Esq.,
conditions.
September 20th: C. F. Coxen.
October 13th: Metre boats only,
and Club race.
for prizes presented by Capt. B. M. Kyne. October
20th: T. E. Smith, F.qu and Club race. October
November
or postponed race.
27th: Sweepstake
Other
3rd: Clive Wilson, Esq.. and Club race.
ﬁxtures later.

"- 11:

at"

9

41“
~\\‘4'A
n“

'15, A!I. I!'1.A

Au INTERESTING TRio AT PORTSMOUTH.
most convenient
blessed with.

feature

which not every Club is

Grimsby and Cleethorpes M.Y.C.
As mentioned in our last Yachting
number
(August 5th) we reproduce herewith a. photograph
of Mr. Mawer‘s Vixen,
the winner of the Ig-ton
tournament sailed on june 26th last.
Vixen is
Her designer and
44 ins. L.W.L. and 9-in. beam.
builder is Mr. D. “'oods—a ship’s carpenter. by
the way—who has built many ﬁne boats in his

wt???

Mu. MONTGOMERY
MR. Cu-runenr PAYNE.
MR. CONSTANT
Mn. COXZN,Jun.
MR. E. J. HABLUTZEL.
(Judgli(Oakia! Mmsun'r].
(deczasrd).
Ml. CLIVE Wu.sz
MR. R. TALLACK
Mn- Cv F. Coxzs
Mn. Enwmns
(Winner of the ALE.
(Winner of the M E.
(Hon Shh).
(demand).
Certiﬁcate, 1908;. Medal and Certiﬁcate, 2908).
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l
time.
Vixen is of yellow pine, with two top strakes
of mahogany, silver-plated ﬁttings, and has four
suits of sails, thus enabling her to face any weather
Her owner, Mr. Mawer, we learn.
comfortably.

J. Bradley's Slip Away,
\\'. Twyman's Leslie, 1.
On Saturday afternoon,
Grace gained all possible
M.Y.C. io-ton Club

2;

\\'. Mawer's Fox. 1;

Aug. 21st. Mr. T. Seaton's
points in the Alexandra
race.

Belfast M.S.C.

MR. MAWER’s "VlXEN."

Further progress is reported from Belfast.
The Club has, and is. gradually adding to its
and also widening its circle of
membership,
influence.
Owing to much inconvenience and
annoyance being occasioned recently, due to
an amount of hooliganism prevailing. bathing
in the lake, and other undesirable occur
rences. a. deputation, consisting of Messrs.
jones. Donovan. Mulhollzmd, and Gafﬁkin,
attended tln City Hall on August iith and
interviewed the Parks Committeev
The dept]
tation was successful,
and we are pleased
to know that appropriate instructions were
The
given to the park-keepsrs forthwith.
heavy growth of weeds in the water of Ornieau
Park Lake is also b:ing attended to.
The championship of Belfast is to be
decided
this month, when it is anticipated
the following power craft will compete :—
Silver Ghost, T. Gibson;
jupiler. T. Mull
holland ; Rocket, A. Potts : Surprise (electric),
\V. Haisley;
Star 0/ anr, A. C. Gatﬁkin;
No Name (electric), S. Jones.
The last boat
is still on the stocks, but will probably be ready
in time to compete.
Arrangements are being made by this Club to
take part in the local lifeboat demonstration on
October 9th. A selection of their craft will be seen
in the procession, and one of the yachts. under steam,
is to be mounted on a bogie and escorted
by a
number of juveniles attired as sailors, boatmen, and
ﬁshermen
and women.
This Belfast Club also
at the forthcoming Meet
expects to be represented

like her builder, also goes down to the sea in ships,
in his profession of pilot. His good-looking craft
will, no doubt, interest many, but particularly those
who still cling to the 1730 Rule. We are indebted
to Mr. T. Seaton. of the Alexandra M.Y.C., for the
excellent photograph of Vixen.
The keenest race of the season so far as this Club
is concerned, was to be sailed on August 14th, for
This Club at present
the Kaminski zs-guinea cup.
The racing will consist of six
holds the trophy.
The
boats aside, io-tonners.
Grimsby Alexandra M.Y.C.,
as challengers, are going to
make a good ﬁght; but not
withstanding the local rivalry.
there exists the best of good
feeling between the two neigh
bouring Clubs.
Since writing the foregoing
we learn that the Karninski
in a still
Cup was sailed
breeze, and resulted in a vic
tory for the Alexandra M.Y.C .
(Grimsby) by 23 to 13. Their
were snugly rigged.
boats
whilst the holders' boats were
The feature
over-canvassed.
of the afternoon was the ﬁne
sailing of Mr. T. Seaton's
Grace, who captured the whole
She, being
of the six points.
the top boat on the winning
side, will hold the cup for
I2 months. The scores were:Mr. Seaton's
Alexandra:
SOME or THE PORTSMOUTH
M.Y.C. MODELS posmo FOR THE PHOTOGRAPHER
6;
Grace,
Mr. Brunton‘s
m A CALM.
Zelda, 5 ; Mr. Lawton’s Amy,
4; Mr. Gee’s Mosquito, 3;
of the Aberdeen and Glasgow Clubs at Alexandra
Mr. Stephenson's Thistle, 2.
Mr. Gibbett's 50$, 3;
Park Lake on September 27th.
The Hon. Sec.,
Grimsby and Cleethorpes: Mr. H. Hiighes' Ru/h,
Mr. A. C. Gatﬁkin, 3, Park Parade, Belfast, notiﬁes
4; A. Drinkell's Dolly, 3; Mr. Garniss' Don, 2;
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us that he will be glad
Emerald lsle interested

to hear from anyone in the
in the formation of a (‘lub

in their district.

Racing at Springburn.

We are indebted to Mr. Robert Dickie tor the
photograph of Rainbow (lo-rater). the winner of
The four
Plate on August 7th.
the Moir Challenge
Clubs, viz., Alexandria, Dennistoun (sending
six
boats each), Springburn and Maxwell (sending four
At the.
boats each) put twenty boats in the water.
end of the ﬁrst round ten boats were still in the
At the ﬁnish of the second round the
running.
Beryl, Nrmman,
ll'hite Heather.
winners were:

.

’

i ‘-

'> .‘

“gullyr’m

"RAiNnow"

ﬂ

"

’

.

(IO-RATER), \VINNER or THE Mom
CHALLENGE PLATE.

Rainbow, and Naomi, and in the end Rainbow came
out on top. Mr. John Strabridge, of the Queen's
Park Club, acted as Commodore. Rainbow is 4 ft.
6 ins. O.A-., and 14~in. beam, has aluminium ﬁns.
and as much sail area in one piece as possible.
“ Uniform Ponds."

just as we go to press, Mr. George F. Young,
Hon. Sec. of the Clapham Steam and Sailing Club.
writes to point out that the "Long Pond" at
Clapham measures over i50 yds. long (in fact,
nearer 165 yds.), and has a width of 65 yds. full,
thus conforming to the requirements referred to in
Petition for a Uniform Pond," a
the " National
draft of which was published in August 19th issue
last, page 176.
The N. Middlesex Model Navigation Society.
The inaugural meeting of the above Society was
held on Thursday, Aug. 15. Geo. Cumner, Esq.,
Secretary to the Ilford M.Y.C., had kindly consented
to be present, and gave some valuable advice as to
the best method of approaching the Southgate Coun
cil for the use of the bathing lake in Broomﬁeld Park.
A heated discussion. which lasted over an hour, took
place between Messrs. Cumner, Savill, and Williams,
the two former gentlemen
arguing that the forma
tion of a Club be/ore appealing to the Council would
strengthen the position, whilst Mr. Williams opposed
this view. It was ﬁnally decided to apply as a body
willing to be formed into a Club, and to send a
petition to the Council, additionally supported by
as many ratepayers in the district as possible;
no

September z, “909.

Eight prospective
officers. therefore, were elected.
members were present, and the meeting adjourned
at 9.50 p.m.
A subsequent meeting was held on the following
Saturday afternoon by the lake side, when many
visitors and friends were present, and the member
Any readers in the district
ship increascd to ten.
desirous of becoming members should communicate
with Mr. CLAUDE H. GAGGBRO, 57, Arcadian Gar~
dens, Bowes Park, who will be pleased to supply all
information.

The Society of Model Engineers.
London.

FUTURE MEErmos.——The first indoor meeting of
the “inter Session will be held at the Caxton Hall.
Victoria Street, Westminster, on Thursday, Septem
ber 16th, at 7 p.m., and will be devoted to a display
of models of all kinds and mechanical apparatus
Prizes
generally, whether made by members or not.
will be given by popular vote to the most interest
The committee trust that every
ing exhibits.
The
will bring one or more exhibits.
member
track will be in readiness for the running of loco
motives.
The following meeting will be held on Tuesday.
October 5th, when the annual Rummage. Sale of
tools, models, electrical and mechanical apparatus
will take place.
Members only are allowed to
attend this meeting—Full particulars of the Society
and forms of application may be obtained by post
from the Secretary, HERBERT G. RIDDLE,
37.
Minard Road, Hither Green, 8.5.

Qu—eries

and Replies.

A. M. E. (St. Leonard‘s)
(21,816] Valve Motion Queries.
writes: (i) For triple expansion engine should the crank: be ar
rangedas shownin sketch(Fig. i), or should 1 and L betransposed?
(2) In an engine ﬁtted with piston valva (steam admitted on
inside) and Stephensonlink motion, travel of valve, 1 in. ; throw
of eccentrics,§ in, ; eccentric, 70 degreesbehind u-ank ; distance
irom centre0! link die (when valve is in middle oi stroke) to centre
of crankshaft, B} ins—will 8 r-16ih in. be the right length between

0 21816

Flo. i.-~TR1PLE Exvansrou

ENGINE

CRANK POSITIONS.

centre of eccentricstraps to centreof top joints (5.4.,the lengthof
rod and strap), the link to be size shownIn Sketch(not reproduced)?
What is the proper method of ascertaining the radius for slot in
link ? (3) In order to give the best possibledistribution in forward
gear,should the forward eccentricrod be attached to one or other
ends of the link, and would this shape link be right?
(4) What
should be the relative position of the centre (X) of weighshall
leverI which is to be as near as possible to link compatible with
efﬁciency? I take it that the exact position of the weighshait
itself is immaterial.

The Model Engineer and Electrician.
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if

being exactly opposite to where they would be with a valve
with outside steam admission the usual arrangement(increased
lead in mid gear) for
fast running but variable speed engine
desired. The regularity of the rods should draw the valve in the
direction of the crankpin (right in or right out) when the latter
on a deadcentre,and the reversing lever movedfrom full gear to
Q
is

is

is

of

a

is,

(I) It doesnot matter very much, as the balanceis not affected
1a betta' or worse, and the question of the receiver remains the
the usual type. The
for double-actingengine
same—that
pistons should be kept about the sameweight. This means that

239
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l~‘n.. 4.—APPRox1MATI~;
AND

0.21816

Ramos or CURvnn LINK
(LAUNCH PATTERN).

Flo. 2.—-anmo

POSITION

OF Eccizurmc

Rons.

is

is

all right, but allow plenty of
mid gear. The shapeof your link
clearanceat each end of the slot for the slip of the die (Fig. 2).
immaterial so long as
(4) The length of the drag links (Z)
not absurdly short. The centre of the weighshaft (X) should be
the link wereplaced
levelwith theconnectionto the curved link
in
positionrepresentedby thesketch(Fig. 5), viz.—with thecrank
dead centre, and with the eccentrics placed on the shaft
on
the normal position. in actual practice
without advance. This

OPEN

is

a a

S,
if

the high-pressurepistonwill have to be heavy,and the low-pressure
one comparatively light. (2) The radius of the centre of the
slut should be equal to the length of the eccentricrod and strap,
plus the distance from the top pin of the rod to thecentreof the
slot, as A+B—C on our sketch. (3) With outside admission and

it
is

A

=7

0.21816.

CROJJED

RODS

21816.
FE, Forward eccentric

CL, Curved link; FR, Forward rod;
BE, Backward eccentric;

F,

AND CROSSED

ECCFNTRIC Rons.

an experimental model
used to determine the best position, or
else the draughtsmanmakesseveral point-path diagrams,and ﬁxes
on the position which gives him
nearl equal point of cut 08
(or any other desiredcut of!) at eachend ofythecylinder.
[21,996]Rotary A.C. Rectifier.
P- F. (Rio de Janeiw)
writes: Will you kindly let me know
you have ever published
a design for small motor transformer, for charging accumulator,
not, would you kindly give me
from alternate current circuit.
rough sketch of same for rao-volt 60
circuits, giving
con
tinuous current of 45 to 50 volts.
The onlypractical arrangementon
small scale
dynamo
connected to and driven by an alternating current motor. So
far we have not published completedesign for this arrangement,
but an excellent rectifying machine
describedin Tm: Mover.
ENGINEER for August 23rd, 30th, and September6th, 1906,which
should suit your purpose. We advise you to wind the machine as
described. A simple transformer to reduce the 1:0 volts of your
supply to 50 volts can be made as follows: Core ring stampings,
ins.;
5} ins.; outside dian. 3} ins; inside diam. (depth),
primary winding, :20 turns of No. 20 gauge n.c.c. copper wire;
secondary winding, 300 turns No. 17 n.c.c. copper wire. Wind
primar on ﬁrst and secondaryon top of primary. An exact dupli
cate 0 this transformer will serve for transforming the supply
voltage down to that required by the accumulators, and give
or amperes required or you can use a smaller one having
corerings, 4} ins. outside dia n. by 2} ins. inside dian. (depth),
ins. primary winaing, 720 turns of No. 24 gaugen.c.c. copper
Wire; and secondary Winding, 300 turns of No. 22 gauge o.c.c.
copper wire. These transformers are to be wound precisely as
in the manner of adynamo ring armature made with plain ring
starrpings. Well tape the core beforewinding on primary, and put
insulation betweenprimary and secondary.

‘

a

is
a

FIG

5,—IMAGINARY

POSITION

OF MOTION.

red; In; [ad in mid gear (see-Fig.3). With an inside steamadmis
ion we get the following arrangement (see Fig- 4). the eccentrics

;

if

5

;

02/8/6

ti

F

CP

4

1}

is

a

a

If

a

if J-

a

rocking shaft),
direct gear (‘14., one not transmitted through
open rods give increased lead in or near mid gear,and crossed

a

Flo. 3.—OPEN

BR, Backward rod;
Forward direction.

is

CP, (‘rank pin;

;

0
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The Editor’s Page.
E

are pleased to be able to announce that
we have now completed arrangements for

holding a Model Speed-boat Regatta in
the event we had originally intended to
at the Crystal Palace. \Vhen the diffi
organise
cnlty in regard to our previous plans arose. we
consulted the Clapham Steam and Sailing Club
as to the possibility of holding the Regatta on their
water—the Long Pond. on Clapham Common,
and with characteristic enterprise they at once
It
to assist us in every possible
offered
way.
to have complete
would obviously be necessary
control of the pond to run the event satisfactorily,
and as the County Council could not be rightly
of this kind to us
to make a concession
expected
ﬁrm, we asked the Clapham Club
as a business
to take over the whole function and run it on open
lines.
This the Club have done, and the County
Council have very kindly granted the necessary
facilities in regard to the exclusive use of the pond_
The only part, therefore, which we shall play will
be to assist personally so far as we can in promoting
the success of the event. and to hand over to the
Clapham Club the prizes which we should otherwise
\Ve may say
have put up in our own venture.
quite frankly that these regattas are not run for
proﬁt. the \Vembley Park Regatta costing us quite
a respectable sum in regard to prizes and expenses;
but we have been quite content to promote the
gatherings in the interests of the sport. The
only change in the nature of the coming Regatta,
therefore,
will be that instead of being an ofﬁcial
MODEL ENGINEER Regatta, it will be an open
Regatta managed by the Clapham Steam and Sailing
Club. Full particulars as to the date and classes,
with entry-form. will be found elsewhere in this
issue, and we hope that the event will prove as
big a success, from a sporting point of view, as
We would like
last year's affair at “’embley Park.
to take this Opportunity of expressing our apprecia
tion of the sportsmanlike action of the members
of the Clapham Club in undertaking the task of
conducting the event, and also of the great personal
interest shown by Mr. Geo. F.!Y0ung and Mr. R.
Martin Weaver.
place

of

l

i

The consideration of this Regatta problem
during the past'few weeks has raised in our mind
the desirability of forming a Model Speed-boat As
sociation, to which all existing model steamer clubs
of
might be affiliated. Such a body, composed
representatives of the various afﬁliated clubs,
could do much to promote regattas and inter-club
and to discuss and control rating, handi
racing,
capping, records, and other similar matters. We
put this suggestion forward for our model motor

boat

readers

to

have their views.

It

September 2, 1009.
think over,

i

and shall be glad to

'

‘

with very great regret that we have to
inform our readers of the death of Mr. S. R. Bottone.
who has just passed away at his residence at \\'a.lling
ton, Surrey, aged sixty-nine.
For many years
Mr. Bottone was a proliﬁc writer on scientiﬁc
subjects, and many thousands of amateur elec
tricians have been indebted to him for guidance
in their work through his handbooks and through
the columns of the various journals to which he
He has on more than one occasion
contributed.
written for Tim Mom-:L ENGINEER. and we our
selves shall always cherish a kindly recollection
oi his courtesy as a correspondent and his personal
charm as a journalistic and technical colleague.
is

Answers to Correspondents.

J.

W. S. (I.uton).—Your
letter has been forwarded.
V. R. (Galway).—Try
Messrs.
Smith & Son, St.
John's Square. Clerkenwell Road, “E.C.
E. W. F. (Alnwick).—~See handbook
Electric Bells
and Alarms," price 7d. post free.

Notices.
The Editor invites correspondenceand original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side 01 the paper
only, and shouldinvariably bear the 520dka nameand addm. it
should be distinctly stated, when sending contributions, whethn'
remunerationis expectedor not, and all MSS. should be accom
panied by a stampedaddressedenvelopefor return in the event at
rejection. Readers desiring to see the Editor personally can only
do so by making an appointan in advance.
This journal will be sent post tree to any addressfor 135. per
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementrates may be had ou application to the Advertisev
ment Manager.
How To ADDRESSLITTIRS.
All correspondencerelating to the literary portion oi the paper,
and all newapparatusand pricelists, &c. for review,to be addresal
to Tax Eorron, “ The Model Engineer, 2649, Poppiu's Court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand deposits to be
addressedto Tn: Anvanrisnllu-r MANAGER, “ The Model Engi
neer," 26—29,Poppin's Court, Fleet Street, London, EC.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountries should be addressed.
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Modelling in Cardboard.
By 1. P. \VATSON.

W ITH

the advent of the cardboard model of
"
“
the Princess of Wales locomotive, I hope
that modelling in cardboard will be given
some space in the pages oi THE MODEL ENGINEER.
Many people think that it is childish to ﬁddle about
with bits of cardboard and a gluepot, but he is a
skiliul infant who can turn out a real scale model
of some interesting piece of machinery—perhaps
not capable of real work, but of real value owing to
splendid workmanship and realistic ﬁnish.

A MODEL

CARDBOARD

A good while ago I started making cardboard
“
railwayist,"
locomotives (being more or less of a
I chose this branch of modelling), and though the
ﬁrst attempts were {rightfully crude affairs, with
I found it possible to produce practic
perseverance
ally every part of a locomotive from the simplest
materials—wood, cardboard, and wire, etc., and
with the simplest tools.
I have some photographs of models built by
Mr. Park (one is reproduced above), who had a
large share in the unravelling of certain diﬂiculties
of construction in models made of cardboard.
Quite the ﬁnest cardboard model I have ever
seen is that of a large slipway built for service in
China.
This model, of which I have three views,
is 6 it. long and 1 it. broad, and took about eight or

nine months to construct the cradle alone, which
consists chiefly of girdering.
Every one of these
girders has been built up of cardboard, and every
rivet has been reproduced. The rivets are the
“
"
heads of
baby
pins, cut off and pressed into the
cardboard with glue, and when the number of rivets
in all the girders is considered, one gathers that a
to complete
large amount of patience is necessary
such a model as this.
The winding gear is all
exactly
reproduced in cardboard — cogwheels,

LOCOMOTIVE.

pulleys, rollers, plummet blocks, and every detail,
constructed from the simplest materials, but with
the greatest
skill. This model was constructed
for show at the Edinbur ' h Exhibition.
I have another beau ully ﬁnished scale model
of a G.N. tank engine made by the same gentle
man. This is built entirely oi cardboard, except
the wheel frames, funnel, and dome, which are of
wood, and a few odd pieces of wire.
Photo
graphy does not in any way do the model justice,
as it is the enamelling and lining that are its chief
beauties.

The model of the “ Princess of Wales ” Midland
engine I have not yet tackled, but it interested me
to see the ideas for wheels, etc., which have been
I have always found that
suggested in the M.E.

K
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in models under about é-in. scale the wheels are
best made as follows: Set out on the cardboard—
which, by the way, should be of the very best—
the outline of the wheel (spokes and everything
included), and with a sharp knife cut out all the
triangular pieces between the spokes, and, lastly,
cut the wheel out of the surrounding cardboard
with a pair of scissors.
The result is everything
to be desired so long as the knife is sharp, and the
round accurately with
spokes have been stepped
Then cut cut rings of cardboard
a. protractor.
with a penkniie, and glue some on the front of
the wheel and some on the back, until the correct
thickness of tread has been obtained. The only
thing that remains is to cut off
all the rough outside edges of
the rings, so that the tread is
quite smooth, and the latter may
be rendered quite true by making
the correct diameter of the wheel
on the rim from the centre of

If it is desired,
the wheel itself.
a ﬂange may be ﬁxed on in the
L.N.\V.R.
same way as the other rings, and
CHIMNEY.
in the case of wheels with inside
bearings, the boss (simply a card
The funnel
board disc) gives a ﬁnish to the wheel.
oﬂers no end of trouble to the novice. I discovered
that in models under about fin. scale the funnels
were easily constructed in cardboard, but above that
wood is the better material, although it is much
I have made a sketch of a standard
harder to work.
L.N.W.R. chimney, which embodies most of the
difﬁculties likely to ariSe.
The barrel of the chimney consists of a roll of
3.
paper well fastened and stiffened with glue;
thin band is glued on under the rim, which is a
piece of visiting-card slipped over the barrel and
All the curves are obtained by
glued in place.
by the blackened
glue ﬁlling. which is represented
When making the wheels
portions of the sketch.
or the funnel, or any built-up portion, the ﬁnished
article should be well soaked in bottled ﬁsh glue,
a process which adds surprisingly to the stiffness
but care should be taken not
of the cardboard;
to wet any cardboard which represents a ﬂat surface
on the original, as the chances are that the card
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the movement of valve to be seen when the model
is in motion.
in., and
The ports are i- in. by
{- in. by 3-16ths in., travel of valve being

i

in.
ixlhaust
The materials used in making the model are :—

"‘

a

AN END VIEW or MODEL BEAM ENGINE.

A bottle of Le Page's ﬁsh

Steel knitting
glue.
of 8, 14, 16 and 18 Bell gauge, for axles,
piston-rod, eccentric-rod, etc.
Wood for base,
beam supports, crossheads.
and bearings.
Card
board for beam, connecting-rod, crank, eccentric
and sheave, fork ends, and parallel motion. Straw
board for ﬂywheel, which has a i-in. strip of lead
146th in. thick'glued each side of rim to give
needles

board will warp.

A Cardboard

Model Working
Beam Engine.

By CHAS. H. EADES.
cardboard model herewith illustrated
occupied three or four weeks’ spare time in
construction, and considering materials used
is very powerful.
The motive power is air,
which is obtained from apparatus described
in
May 14th, 1908, issue of this journal.
The cylinder is made from a Pcars' shaving soap
box, the bore being
i3-i6ths by 2-in. stroke.
The piston is made of four discs of cardboard
the middle two being i-rzth in.
glued together,
smaller in diameter, and a wash-leather strip glued
in the recess formed to make a ring. The air
and chest are built up of cardboard,
passages
the chest being ﬁnished with a glass cover (which
can be seen from photograph), and this enables

HE

SIDE VIEW

or MODEL BEAM ENGINE.

weight. The rocking arms are made from copper,
as I found cardboard troublesome to handle in
such small pieces.
A coat of paint effectively
ﬁnished it.

The Model Engineer and Electrician.
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The Construction and Repairing
of Motor Bicycles.
By “

i
i

SREGOR."

(Continued from page 222.)
S mentioned in my last article on the above
subject, any form of change-speed
gear to
be used on the motor cycle must be such
as can be steadily applied, and the change made
Some form of planetary gear 5 usually
gradually.
applied to effect this. Any type of positive change
gear is not suitable for the motor cycle.
This
planetary gear, like some other details in motor
construction, is not a new thing, being, in fact, a
Very old piece of engineering work; and, like
service,
many other old ideas, has done
good
but has been perfected
as a high-elm piece of
mechanism during the evolution of the motor-car.
Until recent years, anything like accurate gear
cutting, especially internal gears, as required in the
designs for planetary gear, was little known.
Consequently, a good smooth-running gear was
seldom seen; but the serious thought given by
specialists on the subject of designing suitable
machines to produce an accurate and smooth
The
running tooth has met with great success.
subject of complete gear-cutting of various designs
and types is quite a study in itself. To obtain
a smooth-running and quiet gear, the following
points must be attained. _ The division or pitch
of teeth must be absolutely even (2- to 3-thou~
sandths of an inch unequal spacing is sufficient
to upset the otherwise smooth running of the gear) ;
also, the cutter or hobb—whichever used—must be
The most np-to-date gear
strictly of correct shape.
cutting machines, however, are designed to obtain
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will somewhat alter in the hardening process.
In
addition to this possible defect, there is the fact
that the same form of cutter is designed to cut several
dillerent numbers of teeth; consequently, strictly
speaking, the cutter that is used to cut, say,
a 35-tooth gear, is not theoretically correct to cut
also a 54-tooth gear, which, however, it is designed
to do, as shown in the table below, which gives the

5ec/lond/ /dn
of be/l' pug/e"
con/‘4 inf/:9

FedUClﬂq

/L

FIG. 117,

9,5,

‘

4

E/gv‘I/Of'l
vwfh
(over- removed
FIG. 120.
of teeth one cutter is intended to cut. But
for general, and especially slow-running
gears,
provided the cutters are correctly made, the amount
of variation does not matter for practical purposes.
Referring to the table below, which shows that
eight cutters are required to cut all ranges of teeth
of any one pitch—for example, cutter No. 8 cuts
No. 12 and 13 teeth only; again, No. 5 cutter cuts
No. 21 to No. 25 teeth; twelve teeth is the lowest
number that can be cut to give reasonably good
running results.
As the number of teeth in the gear decreases, so
the form of the tooth more rapidly changes, as is
readily seen by the table.
TABLE or luvowrs GEAR CUTTERS.
Cutter
No. 8 will cut wheels from 12 to 13 teeth included.
..
..
..
7
..
l4 .. 16 ..
range

Sec/1‘0"

Slda

e/e val/on

FIG. 116.
a correct form of gear tooth by what is termed a
To explain the whole action
generating device.
of such a machine and tools would occupy too
much space in such an article as this, of which gears
But possibly a few comparisons
is only one detail.
between old and new methods of producing gear
teeth will be of interest.
Most readers will be familiar with the ordinary—
what is known as the involute—gear cutter, the
outline of which is shown in Fig. 116, and is used
in conjunction with a dividing arrangement, to
Obviously,
obtain the required number of teeth.
whatever the imperfections that may exist in the
outline of the gear cutter (Fig. 116) will also be
reproduced on the teeth that are cut with the
cutter; therefore, it is most essential that no
pains be spared in producing a cutter of correct
form.
Even when correct form is attained when
the cutter is soft, there is still the risk that the form

,,

6

..
H
..
..
,,

5
4
3
2
1

,,

,,
,,
,,
17 ,, 20
21 .. 25
..
..
..
..
n
H
I!
I!
I!
.,
,.
..
n
35 n 54
..
..
..
.
55 "134
,,
,,
135 ,, Straight or Rack.
It will be readily seen that the system of pro
ducing gears, as above described, is not ideal : and
the defects become more pronounced as the speed
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in actual use—such as the
increases
required of the gears used in motor con
The difference between the system just
struction.
described and the method of producing teeth in
gears by the generating system is the fact that in
the single circular cutter the form of tooth is
copied direct, whereas the form of the tooth in other
methods is obtained from a large range of move
ment in the generating head of the machine, which
gives the correct outline to the tooth on the gear.
The actual cutting of the tooth is performed by a
simple cutting tool ground at proper cutting angle.
Obviously, if we assume that the generating device
whose movement is many times greater than the
movement of the tooth being cut, the defect in
the outline of the tooth will be correspondingly
small. The inaccuracies obtained when attempting
to cut the teeth on a beVel wheel with the single
rotary cutter are greater than in the case of the spur
gear; consequently, the generating system is more
pronounced in the results of cutting bevel gears.
Knowing the advancement that has been made
in recent years to obtain well-cut gears and economi
cally, it is easy to realise that engineers can manu
facture designs of gears, etc., to run sweetly and
efﬁciently that previously had been considered
who has had an
impossible. The old engineer
attempt to cut internal gears as used for a planetary
gear will most probably tell us it is impossible to
get them to run quiet.
In Fig. 114, which appeared in the last article of
these details, a design was shown with an internal
cut gear driven by the pinion on end of the motor
shaft and the driving belt pulley mounted on the
This design gives
diameter of the internal cut gear.
a quick reduction of speed.
Another method of
obtaining this end is shown in Fig. 117, with the
following advantages—first, that the pulley can be
second, that by
kept central with the crankshaft;
using the two idle gears the thrust is taken off

of

the
speeds

gears

September 0. 1909.

such as methods of holding the arm E on the end
of the crankcase projection, or the outline of the
teeth of the gears, etc.
The following is a descrip
tion of the design : A, showing the side of crank
case with projection upon which the complete gear
and pulley is mounted. This, of course, is bored
and bushed and the diameter turned to receive the
phosphor-bronze bush D, which is a press ﬁt, the

.119.
draw of the bush being a running fit in the bore of
the pulley C.
The end of the pr01ection is reduced
to smaller diameter as shown, upon which ﬁts the
arm E, which, of course, is stationary and carries
the two idle pinions G, which are mounted on the
studs H. This arm can be secured in position
by suitable keys, or, as shown in Fig. 118, which
gives a suitable method of holding the internal
tooth ring in position in the bore of pulley.
The
reduced diameter on the projection provides also a
shoulder which gives a location for the arm. The
washer B should be of suitable thickness, and may be
mild steel case-hardened.
The pulley C does not
call for any comment. The outline, will, of course.
somewhat vary for different engines—such as
exact position of the belt line. A suitable hole can
be drilled and tapped and a plain screw ﬁtted in a
suitable position to provide means of supplying oil
to the gears.
The space around the gears provides
receiver for oil which lubricatcs the gears and
bearings.
Some details described in a former paper of these
details will be useful in describing method of

Grub

SCFEW3

F10.

118.

Sec/Yon on
ﬁne X Y.

the crankshaft bearing, this being counterbalanced
A great advantage that
between the two gears.
can be obtained in transmitting the power from
the driving to the driven shaft through the internal
gears is the fact that two or more idle pinions can
over a
be used, which distributes the pressure
corresponding larger number of teeth, which enables
the designer to use a smaller pitch gear with safety.
A finer pitch t00th will run sweeter and quieter than
the coarser pitch; also, by using two idle gears,
which, of course, are on the same line and equal
distance from centre, which gives an even balance—
in fact, the whole design being symmetrical, without
any projections whatever, ensures a neat and even
Referring to the sketch,
Fig. 117, no
balance.
attempt is made to show the detail in full outline,

conveying oil to different parts. The cover-plate
], which fits in the end recess of the pulley and
against the end of the tooth ring F, is secured
with a few neat screws.
A ring of brown paper
or other suitable material will make an eﬁective
oil-tight joint, if placed between the cover and edge
of tooth ring. Fig. 120 shows elevation of pulley
and gear
with cover-plate
J removed. Two
mi thods of securing the tooth ring in position are
shown in Figs. :18 and 1:9.
When method shown
in Fig. 118 is used, care must be taken when
screwing the grub screws in position : if forced in
too tight, there is a tendency to force the ring,
and consequently tend to make the teeth tight at
this part ; if the screw be just a locating fit. and then
the end caulked over, as shown at 8, it will effect
a sound job without forcing the ring.
Another
method is shown in Fig. H9.
Similar grub screws
are used, with the ends turned down as shown.
Obviously, the method shown in Fig. 118 is much
more eﬂectivc than this, as the shearing forces
required to shear the glut is much greater than
for the one shown in Fig. 119.
In the following paper, I shall show design of
pulley and two-speed
gear, which also provides
for free engine.

(To be continued.)
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Workshop Notes and Notions.
(Rmden an imam! to contribute short practical aim for [his
column, based on their own workshop upni‘mu.
Arcrplzd
ronfributionswill bl ﬂuid [or on publiralion, i/ dzsued,aczord
ing to mail.
All mall” irJtn/ied for [his column should bl
marked" Wcmksuor " on themwlope]
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drawn brass or copper tube about i in. less in dia
meter than other tube and long enough to reach irom
bottom of tin to about 11 in. above the top of dome.
Screw and ﬁt a plug tight into this tube and
then drill a very small hole into same.
Next cut
two small pieces out of bottom of tube and put a

Screw

A Terminal Cleaner for Leclnnche Cells.
By JOHN Haves.

Large

Those who have had to keep in order Leclanché
cells will appreciate this tool.
Slipping it over the
bolt of the terminal, and giving it a few twists.
suﬁices to brighten the part on which the loop of
the zinc wire rests.
It produces an even. clean

wz/h

lo/u

[U66
w/C/r

~

Sma/l
{or

I'm/e

7”de

e‘nc/r'c/l'ny

small
ﬁ/be

Domed

cap

surface.

$cvewed
r-mq

_

~

I?"

Round

wick I”
sma //
Tube
Two

5/0/5

In bof/om

of fube

piece of round lamp wick into same to reach to top
of dome, solder same to bottom of tin, then put a
piece of wick between large and small piece of tube
and lamp is complete.
Drawing will fully explain
the construction.

A Bench Grinder and Polisher.
By F. B. \VYTH.

it consists of a length of mild, steel rod. with a
hole drilled in one end and six cutting edges ﬁled
as Shown.
The other end is ﬁled taper and forced
into a handle. The cutting edges should be case
hardened.
Anyone having charge of mining signals
will find it invaluable, as cells used in a mine very
often need cleaning.
A shows the complete tool, whilst B shows the
method of ﬁling the cutting edges.
A Small Spirit Soldering
By \V. ]. ADAMS.

The sketch herewith is of a simple, but at the
same time useful. idea which occurred to me some
time ago.
Thinking it would be useful to some of

Speed cone
’éllsplnd/e

/'Rive l3

Lamp.

A little article which I

made a short time ago may
“
It is a. small
of use to some of
Ours
spirit lamp for soldering, etc.
The dome part
was formerly
part of a carriage lamp, where
The spirit container
top of candle came through.
was a cocoa tin, which I cut down till it was 2 ins.
I then cut a zé-in. diameter hole in centre
deep.
oi lid, and then soldered lid on tin all round the
I now soldered the screw part of dome on
edges.
the lid of tin.
Now procure a piece of tube that
will ﬁt tight in hole of dome about 2 ins. long and
hammer same in tight.
Next get a piece of solid
prove

your readers, I am sending it on to you.
it is,
you see. a bench grinder and polisher, built up
from fin. gas barrel elbows and tees.
as

as the other mathematical parts of this
article, fully given in Prof. Goodeve's " Elements
of Mechanism."
I must ask my readers to particularly remember
the feature of the above
motion, viz., that the
straighter the guiding line CQ, the straighter the
resulting line described by R. This will later on
be seen to have an important bearing on the Joy
gear.

we may now go a step further, and a reference
to Prof. Goodeve's book will show us that although
Mr. Joy undoubtedly invented a valve gear, a.
similar motion had been used for another purpose.
A parallel motion was designed by a Mr. Seaward,
and ﬁtted ﬁrst to the engines of the Gorgon by him,
and this motion was applied in a modiﬁed form
to small stationary engines which became widely
lcnown as "Grasshopper"
I give Prof.
engines.
Goodeve's description and proof in its entirety :—
“ It was derived
from Mr. Scott Russell's motion
by replacing the guide CQ in Fig. I by a portion
of a circular arc of comparatively large radius.
" For the
purpose of explanation we refer to the
diagram (Fig. 2), where the line HSP corresponds to
the line RPQ in the former motion, the point P moving
very approximately in a horizontal line by reason
of its connection with PQ, which has a centre of
motion at Q. and the point H being that which
most nearly describes a straight line. The system
of rods is then TS, HSP, PQ. the points T and Q
being centres of motion.
Draw SR and HK per
to TP, and SV perpendicular to HK, and
lpendicular
et
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whence

b

But the point H describes the straight line
TK = a—b.

a mean proportional between T5 and SH. 3
or SP
condition to be ulﬁllcd by the rods giving the parallel
motion.
"In a Grasshopper' engine PH the working
beam, and PQ
vibrating pillar at one end, the
attached at H, and the connecting
piston-rod
rod
jointed to some convenient point in the beam.
“ A little consideration will show that the longer
the vibrating column PQ, the more nearly will
the more
a. straight line. and therefore
describe
nearly will H do likewise."
f

is
a

is

‘

is

P

Bv‘ JAMES CARSON, C.E.
(Ex-Member of Council Inst.C.E.. Ireland, etc.)
HAT particular valve gear invented and
patented by the late Mr. David Joy has been
very widely used in its several forms, and
because of its simplicity and compactness is parti
cularly suitable for model locomotion.
Its success, however, entirely depends on the
correct proportiouing of the various links of which
and unless this is most care
the gear is composed.
fully attended to the gear will probably become
from the model
the cause of much bad language
maker.
So far I have not seen in the pages of any book
or journal devoted to model work a formula for
any
the correct solution of the gear, or indeed
attempt at its solution. which showed the smallest
conception of the basis on which the gear has been
built.
I hope to demonstrate plainly by the following
article that so-called solutions which take such
items as the length of the connecting-rod as a base.
or worse still, those which depend on an approxi
mate solution by graphic methods, are entirely
fallacious, and are to be rigorously avoided, the
more so because the correct working out of the gear
is a matter of the utmost simplicity. and calls for
no greater mathematical knowledge than is possessed
by any schoolboy.
As, however, some of your readers may be in
to know the why and the wherefore,
I
terested
brieﬂy the principles‘ which
propose to discuss
underlie the gear.
Most of the readers of Tun MODEL ENGINEER
have some time or another been brought up against
the fact that by certain combinations of links
coupled together. and moving round one ormore
fixed centres, it is possible to get one point in the
system of linkwork which will, for a certain dis
tance,
at all events,
describe
a mathematically
straight line.
Combinations of links which possess this property
are known to mathematicians as straight line motions.
'Some are very simple, and some are very com
plicated, but most of them have had their uses in
mechanical engineering.
joy's valve gear is a.
“
straight line motion," with provision for obtain
ing lead on the valve added ; but before we look at
it we will consider a. motion which serves as the
foundation for the Joy gear.
This was suggested by Mr. Scott Russell, and is
founded on the proposition in Euclid that the angle
in a. semi-circle is a right angle.
The reader will
see how the motion is derived from the ordinary
crank and connecting-rod.
Let the rod RQ be bisected at P and jointed at that
point to another rod CP, which is equal in length to
PQ (see Fig. l). Suppose the point C to be ﬁxed as a
centre of motion, and the end Q be constrained to
move to and fro in the line CQ, then R will move up
and down in a straight line pointing also to C.
It will be noted that this motion is for copying a
‘straight line rather than generating one, as it is
obvious that any inaccuracy in the line CQ will pro
duce inaccuracy in the line generated by R.
I do not propose to give the proof of this motion
here, but any reader who is interested will find it,

September 9, i909.

as well

t
a ‘1

Joy’s Valve Gear.

and Electrician.

is

The Model Engineer

is

246

The Model Engineer and Electrician.

x

HS :PS2

is

is

is

/I

is

I

T

is

the point H may be moved along the dotted line AB
without in any way moving the point T, while,
of course. any movement of H above or below this
dotted line will at once affect T.
We have, therefore, the extremely simple calcula
tion to correctly solve the gear as set forth above,
that PS must be a mean proportional betWeen TS
and HS, or, in other words, TS x HS=PS’.

rather
The result of incorrect proportioning
peculiar. It will be found that when the valve
adjusted as centrally as possible on (lead centres,
the port openings will be anyhow, and, in fact,
a proportion of links may be selected which will
cause the valve to move only for one half the
revolution of the crank or thereabouts.
It will be found, on referring to the drawings of
locomotives ﬁtted with Joy gear, that the anchor
a reason for this.
link Q?
adjustable. There
essential that the
To get quite even “ beat,"
angle TSP shall be precisely equal at both ends
of the stroke, and an adjustment of the length of
QP provides an easy means of correcting any small
a fairly easy matter
It
error of workmanship.
to detect any error in the erection of the gear in
the following way.
_
must
have previously said that the point
correspond accurately with the centre of the curved
To test
on (lead centre.
slide when the crank
this, place the crank on dead centre, and rock the
curved slide back and for
correctly erected the
ward.
not show the
value rod will
is is

TS

Now we ﬁnd that the square root of-85 is a little
more than nine, and as very small amounts will
upset the true working of our gear we must refer
to a table of square roots, where we ﬁnd that PS
should be o-i6ths. + 1'64th.
It may be asked here, what will occur should
be not taken, as it would
the correct dimensions
seem as though almost any proportions would do
for the links, provided that when the crank is on
in the exact centre of
dead centre the point
the curved slide.

it

if

i

'l.‘

The problem which Mr. Joy had to solve may be
thus described : Given an ordinary connecting-rod
and crank to establish a system of links which would
contain at least one point which would only be
affected
by the angular motion of the connecting
rod, and which would not be affected at all by its
linear motion, or its motion in and out from the
Now, please, will the reader take the
cylinder.
last illustration and tum it at right angles?
(See.
Fig. 3-)
I think that to anyone who has ever seen a
\Vhat do
Joy valve gear comment is superfluous.
we ﬁnd therefore 2 Provided that Q? is long enough.
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is

If it
movement.
slightest
does, however, note whether
in the same
the movement

85

=PS’.

is

5.

is

is

I

I

“e

a

TS:

i

it

In the engine, of course, the dotted line AB is
the centre line of cylinders and crank, Q is the ﬁxed
centre on which the anchor link QP moves, HP is
link, ST is the valve lever, and, of
the correcting
course, 1‘ is the point where the dies which move
in the radius block or curved slide are attached
to the valve lever, while CD is the centre line of
the valve rod.
' Perhaps an example or two may be of assistance :
Fake a 17in. scale model lotumotive.
A fairly
representative distance from the cylinder centre to
valve spindle centre would be 1% ins.
Take HS as
in.
This will make
2 ins.
have now
to ﬁnd SP.
Taking our dimension in 45ins. we have—
TS x HS =PS’.
or 4 x 1 =PS2
2 =PS
or PS =1 inch (2 x 15111.).
A i-in. scale loco. would have the distance from
valve spindle to cylinder centre about {L in.
A
convenient amount to take for HS will be 5-16ths in.,
so that taking all dimensions in sixteenths, we have—
TS x HS =PS’. 17 x 5 =PS".

is

Fro. 4.

it

it

is

direction compared with that
of the top of the curved
on
slide when the crank
If
the two dead centres.
is, the error cannot be cor
rected, as
due to faulty
If.
alignment of the engine.
however, the valve rod moves
Frc.
with the top of the curved
slide on one dead centre and
on the other, the gear can be completely
against
corrected by alteration in length of the anchor
link QP.
If the above condition
not fulﬁlled, the engine
cannot be made to beat correctly in both back and
forward gears.
When the valve has been set as perfectly as
in the ordinary way, a minute error in
possible
beat will still remain. This is due to the angular
motion of the connecting-rod.
It will be seen at once that the maximum
angularity of the connecting-rod does not occur
on the diameter of the crank path. but that the two
points of maximum angulation divide the circle of
crank path unequally (see Fig. 4).
The variation in beat due to this
quite per
ceptible when large ports are used, but its correction
almost impossible by either sighting the ports or
had occasion recently to set
measuring them.
the valves of
large model, the instruction being to
uSed
get the most absolute correction possible.
a compound screw on the valve spindles equivalent
to 160 threads per inch, and set the valves by ear
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while under steam
from an auxiliary boiler. The
setting was so ﬁne, that one-sixth of a turn of a
screw, or 1-960th in., upset the beat entirely.
If extreme accuracy of heat is required I know
of no other method of obtaining it than that indi
cated, namely, by arranging that the valves can be
set while under steam. An artiﬁcial load is, of course.
to keep down and regulate the speed
necessary,
of the engine (see Fig. 5).
We have now to consider the addition to the
gear necessary to provide for lap and lead on the
valve. Mr. joy provided for the necessary addi
tional motion by the extension of the valve
lever ST beyond the point T, so that while T
moved in the curved slide, the valve rod was
attached at X.
The only question, therefore,
.
is as to the length of the extension TX, and if
we settle on the lap and port opening we can
easily ﬁnd this. Take an easy example with the
gear as for the I-in. scale model referred to, and let
the port be 0-1 in. wide.
Suppose that the lap be
taken as 0-07, and the stroke of the engine at 2 ins.
Now, as HS=§ in., or Q HP, if H moves 2 ins.
along AB, S will move
of 2, or 1* in.
\Ve have now to proportion the valve lever STX,
so that while S moves 1} in., X will move 007 plus
the lead x 2. The lead need scarcely be considered,
as for less than a 2-in. scale locomotive the small
amount of leakage which always occurs at the ex
treme edge of the valve is sufﬁcient.
The lever is of the ﬁrst order, so that ST is to TX
as 13}is to 014.
“’e have, however, already settled
that ST shall be 2 ins.
Our sum is, therefore, one
of simple proportion.
As 1-33 is to 2 so is 0-14
to our answer.
The distance TX must, therefore, be o~21. We
should allow a shade more for play in the various
parts, and accordingly if we make TX =o~25, or
} in., we shall not be far astray.
With reference to the actual construction of
Joy's gear for model purposes, I consider it far more
easily made than any form of link motion.
It is
a comparatively easy matter to drill some holes
in correct position in the strip material of which
the parts would naturally be made, than it is to
get up the sheaves on a crankshaft, with their straps
and rods, and then a really well made link and die
with the slot even approximately correct.
The only part which presents any difﬁculty is
the radius shaft or curved slide, and if the maker
is at all handy it is not a difﬁcult matter to cut this
with a ﬂy cutter, in a bar set to the correct radius.
in conclusion, let me say that for joy’s valve
gear the length of the connecting-rod, or the posi
tion of the point of attachment of the gear to it (H),
are quite immaterial so long as the parts clear.
It is well to keep H as near the crank as convenient
to avoid too great tilting of the curved slide to get
suﬂicient valve throw, but otherwise
all that
matters is to make

i

TS

x

HS =PS'.

and correct workmanship and alignment.

'

ECONOMY 1N CARRIAGE CLEANING.—On the Metro
politan Railway economy in carriage cleaning is most
carefully studied, says an esteemed contemporary.
The outsides of the handsome carriages have a white
band along the waist on which are painted the num
ber and class, but only the ﬁgures and the words
" ﬁrst " and “ third" are
cleaned.
The effect, it
says, is not pretty.
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How it is Done.
The Construction of a Model Two-Cylinder
Marine Engine.
By H. MUNCAerR, A.M.I.Mech.E.
(Continued from page 228.)
casting which was approximately to the
dotted lines shown in Fig. 16 was ﬁrst
drilled 7-32nds in. for the pin of the con
A mandrel was then driven in and
necting-rod.
the casting turned to size at b and at c.
This
ensures the edges being true with the hole, and
gives us a surface
to which we can square
the
other parts. It is very difficult to mark off a.
small job like this in the way that a large job
would be marked.
A better way generally is to
get some means of gauging the work and reduce
it to the gauge.
We have here a means of squaring
the face at c by putting a rod through the hole
and reducing until the face is level and the dimen
sion I is the same at each end of the rod—having
faced one side, the other may be made parallel
to it by gauging with a pair of calipers.

HE

0

Flo.

17.

case,
a small square
[n the present
was used as shown in the sketch; b, c, and d were
truly faced; the only usc that the scribing block
was put to being the ﬁnding of the centre of the
was now bolted to the
hole at g. The crosshead
of the lathe.
The faces
angle on the faceplate
b and d enabling it to be set squarely without any
trouble, the only adjustment required ,was to tap
A
the plate until the centre ceased to oscillate.
3-16ths-in. tapping drill was then used and the
The boss, together with the top of
hole drilled.
was turned before removing from
the crosshead,
The most difﬁcult job was the ﬁling
the lathe.
out of the recesses forming the wearing surfaces
The ﬂanges were gauged to the face
of the slides.
b by means of the calipers.
The beginner will be apt to ﬁle the ﬂanges too
will be impossible for him
thin near the ends.
to make a good job with a ﬁle having a straight
edge, and will require one with the end narrowed
and thinner than the rest of the ﬁle, as shown in
Fig. 19. The metal can then be taken off at any
A small half-round and a
part where desired.
ﬂat safe edge should be available. The crosshead
however,
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and slides are amongst the most difﬁcult parts of an
engine to get to work satisfactorily, and only the
most careful attention on the part of the beginner
will ensure this being even tolerably good.
We can now go back to our bedplate and stau
chion and try to ﬁt our crosshead
into the slides.
it ought to ﬁt very tightly; We can then ease it
carefully where it bears hard until it will work
easily without any sensible shake, and all the
Nothing
edges against the slides sharp and true.
looks worse than a corner off that should have been
It may be possible in a
practically a sharp edge.
brass casting to rectify by a. blow with a hammer.

i

and

Electrician.

When a. thread is cut
when turned on the rod.
in the lathe on the rod the piston can, as a rule,
be put back, and be fairly true, but it is best not

m
*.

i

(1
.50

If, for instance,

the ﬁt is as shown at a, the ﬂange
may be hammered down as at b, and reduced to
the dotted line.
The slides having been satisfactorily fitted the
crossheads were left in, and the feet of the stanchions
drilled for {- in. steady pins. These Were drilled
from under the bedplate in the positions shown
by the small circles, Fig. l ; {- in. wire pins were
carefully cut and driven in. There should then
be no difﬁculty in getting the stanchions back to
the position to ﬁt the slides, if itfbe necessary to
remove at any time ; moreover, there is no danger
of their being knocked out of place by any subse
quent ill-usage.
The next thing was to fit the cylinders in place
Before this was done it was
on the stanchions.
thought best to get the piston and piston-rods in
to
and let them accommodate themselves
place,
The pistons were drilled and a
the ~crossheads.
Pieces of
taper tap put through.
3-16ths-in.
steel were cut and very
3-16ths in. diameter silver
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The way to judge the
carefully straightened.
straightness of the rod is to lay it on the surface
held
the rod.
When
plate and look underneath
error, however small, 15 very
against the light any
The rod was held in the self
easily discerned.
chuck with about g in. projecting, the
centreing
described, and abouté m. at
centre found, asalready
to the inch; the
each end cut with a thread 24
on and turned to ﬁt the
screwed
then
was
piston
A piston is not generally true except
cylinder.

"1

"

r V]

)

Fro. 21.

to remove it after being turned. For rods of
3-r6ths in. and under the writer uses the burnished
silver steel, and does not attempt to turn the rod.
it is difﬁcult to tum a small rod quite parallel, and
harder still to get a polish on the surface of the
rod equal to that given to these rods by the process
of manufacture.
After fitting the piston-rod glands to the cylinder
covers, we were in a position to ﬁt the cylinders
to the columns. These wvre placed in position,
and one of the crossheads held at the upper end of
The
the slides while the rod was screwed home.
second rod was rather too tight, and the stanchions
would have been moved slightly to ease it had the
steady pins not been ﬁtted as already explained.

a serious matter, as by
This was not, however,
the difﬁculty was partly
reversing the crosshead
met, and a few touches with a ﬁle removed all the
tightness without allowing any appreciable slack
ness at any part, and a nicer ﬁt could not be well
desired.

FIG. 20.

0

_

With a needle point the holes in the upper ﬂanges
of the stanchion were marked on the covers, which
were drilled g in. clearance and without removing
the covers, { in. tapping holes drilled through the
were
run through
These holes
cylinder ﬂanges.
with the taper tap and i in. studs ﬁtted, after
which the whole was bolted together and marked
by means of centre dots each part to its proper
Some care was taken to get the tops of the
place.
stanchion to bed accurately, so that no opening
It may
of the joints was noticeable at any part.
be remarked that simple as the matter looks, a

unthinkable, so that
round connecting-rod
round rods were dc rigeur.
In this respect the
writer
in good company. A look through the
pages ,of Engineering shows some of the best exam
ples with turned rods by Vickers, Sons & Maxim,
and other good ﬁrms.
To avoid the difﬁculty of ﬁtting small eccentrics
in halves on the crankshaft between the cranks.
was decided to ﬁt a piece of ii-in. diameter
bronze rod sufﬁciently long to turn out four eccen
trics in the centre part of the crankshaft (which
“
was to be a
built" one) before the crank webs
were ﬁtted;
the eccentrics to be ﬁnished when the
webs were ﬁxed, so as to ensure their being in
their correct positions, the two middle eccentrics
to be the “ for’ards " being more directly under the
valve spindles.
The method of building up the crankshaft was
as follows: As the webs were to ﬁnish to
in. by
in.
5-16ths in., four pieces were cut off a piece of
in. steel, the flat sides of which were carefully
by
faced, then clamped to the faceplate of the lathe,
the centre found as already described
by means
of a sharp pointed tool, and drilled by a i~in. twist
drill held against the back centre.
A lathe dog
was ﬁxed on the drill to prevent
revolving, the
In drilling steel
dog being held in the hand.
in this way the writer uses vaseliue as a lubricant,
dipping the point of the drill into a small pot before
This
a very effective lubricant,
beginning a hole.
and with a drill in decent condition a good hole
may be drilled to any depth, no pilot hole being
required. Having drilled one hole a piece of i-in.
rod was driven in to prevent any displacement of
the set, whilst another hole was drilled through
at a distance of
in. centre to centre.
After ﬁling the edges into shape the plates were
and the holes slightly countersunk on
separated
alternate sides, as shown at aa, Fig. 25. For the
centre portion of the shaft a piece of l-iu. diameter
steel, about 5-r6ths in. longer than the ﬁnishi-d size,
was carefully centred and turned to 7-16ths
in.
diameter, and prepared for the eccentrics so as to
be a good driving ﬁt without danger of bursting
when these were turned down to their proper size.
A 3-16ths in. hole was drilled about lin. deep at c,
and
piece of 3-i6ths in. rod driven in and ﬁled
down to leave
projection of about 3-32nds in.,
the sides of which were ﬁled to leave
in. wide.
A small way was cut into the bore of the piece of
gun-metal to be formed into the eccentrics,
to
drive fairly tightly on to this pin whtn in its place
evident,
on the shaft. It seemed quite
when the shaft
was driven in, that there would be no possibility
of the eccentrics slipping round even
the friction
of a tight ﬁt were not enough.
The shaft was
then turned down to
in. diameter at each end.
leaving them fairly full so as to be a. tight ﬁt in
The shoulder behind the web was
the crank web.
left levelled, so as to ﬁt into the counterbore pre
viously mentioned. The crank pins were now
turned out of 7-16ths in. steel; the pin was left
l-64th in. too large in diameter (to allow for skim
ming up), also a little collar against which the web
was to be driven and to form a small ﬁllet on the
crank pin.
The pins were ﬁrst driven into the webs for the
inner sides of the cranks. These were hammered
over the end to rivet them slightly, then ﬁled ﬂush
with the web.
A {-in. hole was drilled the depth
of the web, and a peg driven in tightly, see Fig. 25.
is
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great deal of care was taken throughout, and that
only by taking extreme pains with every part can
a really presentable job be ensured.
The somewhat diﬂicult job of cutting the ports
in the cylinder was now undertaken. The holes c
Fig. 22, which is f in. diameter, and H, which are
5—32nds in. diameter, were drilled from the side
of the cylinder, then two {- in. holes at /, three
3-32nds in. holes at s to meet whichIwerc cut into
a suitable opening to the dimensions given on draw
A piece was ﬁled
ings by means of a. small chisel.
off at a and three holes 1 in. diameter drilled into
I.
To ensure these holes going in the right direction
a piece of }-in. ﬂat steel 0 was bolted to the end
of the cylinder, and a ﬂat b ﬁled to rest against the
face of the back spindle ; if this ﬂat be to the correct
there is no difﬁculty in getting the holes
angle,
right. To lead into the cylinder a recess was
chipped at each end. as shown at d, the three fin.
diameter holes giving a steam way equal to nearly
I-zist the area of the cylinder—a fairly good allow
The holes it were afterwards tapped and a
ance.
3-r6ths in. diameter screw driven in as shown in
dotted lines, Fig. 23.
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It was decided to ﬁt the engine with the curved
“
link (miscalled
the
Stevenson ") reversing gear,
and a diversion from the drawings was made in
The valve chest
the valve spindle arrangement.
so as to bring the stufﬁng
covers were reversed
This will allow the outside
boxes to the inside.
of the cover to be faced to one level, and avoid the
difﬁculty of facing round a raised surface, which
is a real difﬁculty
a good ﬁnish
demanded.
to
The diameter of the spindle was increased
5-32nds in., to be ﬁled to I-ioth in. ﬂat, where
ﬁtted into the valve, this method dispensing with
and
the locknuts which are generally a nuisance
apt to work loose, a thimble over the top of valve
spindle to keep it in line instead of the guide,
as shown in Fig. 24.
By a strange coincidence, the reversing motion
illustrated in No. 379 of Tue MODEL ENGINEER
for july 30th, 1908, works out exactly when the
As the writer
dimensions are reduced
to half.
carefully tested the proportions with a large card
board before sending to the editor and found
quite satisfactory, no hesitation was made in
with modiﬁcations in the rods to suit
adopting
the circumstances.
For instance,
a part of
the writer's creed to make the design of the various
dc tails to Larmonise, and a ﬂat eccentric rod against

a.

FIG. 24.
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The webs were next driven on the centre part
of the shaft.
On account of the eccentrics,
this
could not be laid on the surface plate, but was
laid across the lathe bed.
One of the webs was held
ﬂat on the bed, the other against the edge of a
as
in
26.
After these had been driven
Fig.
square,
home a piece of
in. steel sheet wasdrilled with
holes,
three
4} in. pitch, across the centre
hole, and slipped over the projecting ends of the
shaft as at d, Fig. 26.
The ends of the shaft were
now ﬁled ﬂush, and the centres
marked on for
The theoretical amount
turning the eccentrics.
required for the throw of the eccentric is 5-Ioths in.
As, however, the amount of slack and loss of motion
in the valves would be much greater in proportion
than would be the case in a large engine, it is
well to slightly exceed this, so a circle Ii-32nds in.
diameter
was marked on the end of the shaft,
and two lines drawn across-one parallel to the web,
the other at right angles, each l-ioth in. from the
shaft centre.
Fig. 25 will show the relation of these
lines to the cranks, and the position of the centres
for turning the eccentrics
and /’ are the centres

fin.
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of alignment, etc., were corrected by a few smart
blows where required, after testing by spinning
round between
the lathe centres.
Pieces were
ﬁtted between the crank webs to take the thrust
of the lathe centres, a little vaseline
rubbed on.
and the outer parts and bearings of the shaft turned
to size using a very sharp tool, a light out only being

Fro. 27.
From experience
to finish true to size.
necessary
this type of shaft, being
the writer can commend
quite as rigid as one turned out of the solid. There
is no great saving in the making, but as no forging
. to some advantage where no
is required it may
suitable blacksmith is available. There is a. con
sidcrablc saving in the making and ﬁtting of eccentrics
besides the certainty of
when done as suggested,
the eccentrics being true, which is not always the

case when ﬁtted on in separate pieces.
The plummer blocks were each made out of one
bronze casting. First, a i-in. hole was put through at
The block was driven
a (Fig. 28), using a. twist drill.
on a mandrel, the collar b and the sides 0 turned to
dimensions, the cap bolt holes marked off and
drilled partly by %-in. nett size drill, then by 3. km.

tapping drill, which goes right through enabling
a. taper tap to be used.
Before separating the cap.
the four bearings were threaded on a §-in. rod, and
the bases ﬁled true and level to the dimension
at 0. This should ensure the shaft bearing fairly
true when the blocks are screwed down. The edges
of the holes Were thcu chamfered off, using a l-in.
FIG. 26.

i

\
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Ornate/[9

FIG. 28.
11.

of the forward, g and g' the position of the backv
Care must be taken to get the
ward eccentrics.
right eccentrics when running in the various centres.
The positions are marked on the sketch, the letter
on the eccentric agreeing with that on the centre.
With a. parting tool the eccentrics were turned
down to the diameter of the ﬁllet i in., and leaving
this about i-32nd in. wide, the remainder reduced
to 15-16ths in., the total width of the eccentric
Before putting down this
being 3-16ths in. full.
part of the shaft the bearings Were turned to within
This amount left
I-64th in. of the ﬁnished size.
for a ﬁnal skim when the crankshaft was complete.
The plates d Were now taken away, and the ends
of the shaft ﬁled down to the level of the face of
the web.
A hole was then drilled. and a
in. peg
driven in ‘at each end, as shown in Fig. 27.
The
outer parts of the shaft were now turned, driven
The three
into the webs, riveted, and pegged.
the webs being
parts were then riveted together,
laid together on the lathe bed to ensure the right
the ends of the crankpins ﬁled of! level,
position,
All the errors
and pegs ﬁtted as in the other cases.

drill, and the caps sawn oil along the line
pieces
of copper sheet inserted to make up the thickness
The bases were drilled with
cut out by the saw.
{-in. holes for the holding bolts, then the four
plummer blocks threaded on a straight rod, clamped
in their proper position, and the holes continued
through the bedplate, a bit 0 fg-in. wire being put
into the holes as drilled to prevent any movement
while drilling the remainder. They were then
marked to their places, and
taken off, ﬁnished.
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bolted up with ﬁtted bolts that will prevent any
getting out of line. A very small amount was
allowed in the ﬂanges at b for ﬁtting the crankshaft.
It is rather a trying job ﬁtting and bedding a shaft
into four bearings, and calls for a lot of patience
and careful work.
With regard to the bearings the original Were
cast with caps separate, but it seems easier to make
The only point
them in one piece as described.
demanding special care-is the cutting of the top
part. The writer can do this best in small work by
means oi an old table-knife with the edge serrated
by striking across a rough ﬁle.
(To be continued.)
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to 1} ins. ; a gl-in. length of {-in. bore similar tube
capable of being turned down to l in. outside
diameter, L; forgings for M; a 5-in. length of
ﬁ-in. round mild steel bar, B; a 6-iu. length of
i-in. round mild steel. H; a 6-in. length of ii-in.
round mild. or, if preferred, tool steel, ior mandrel,
J ; two pieces of mild steel for ﬁttings K and L.
together with materials for handle and nuts, studs.
and bolts, as shown.
Having obtained the foregoing, the ﬁrst portion
to take in hand is the tube C.
'lwo hardwood
plugs should be turned to be a tight ﬁt in
tube and driven well home.
The ends should be
sawn off square and then properly centred and
countersunk.
The plug at one end should project
sufﬁciently to provide a holdfast for the carrier, and

ment.
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LATHE nowadays

can hardly be said to bc
for
aniatcurs'
rcquiremcnls—without some form of appara
tus ior milling, grinding, polishing, and kindred
operations. There are many occasions when such
an attachment can be utilised to pcrlorm work

cst-cially

which would otherwise entail considerable manual
skill, and the superior exactness of work produced
by mechanical means must be admitted.
As milling attachments generally are not cheap
accessories,
it occurred to the writer that there
should be no insurmountable difﬁculty in making
an exact and efﬁcient tool, especially if the various
parts could be kept cylindrical as far as possible.
Keeping this in view, and having in mind the con
struction and range of a radial drill. the idea of
adapting the principle with the addition of a re
volving member set at right-angles to the arm
seemed a very feasible method of obtaining uni
versal movement.
The details were thought out and drawings
prepared for an appliance "to ﬁt on the slide-rest
screw-cutting lathe,
oi a gig-in. “Drummond
alter which patterns were made and castings
obtained from a local foundry.
As there are probably a great number of rcaders
who would appreciate such an addition to their
is
lathcs provided it could be liomc-madc--it
hoped the following description of “how it's to
"
The tool
has
will be acceptable.
be done
throughout on its own lathe, and
been made
has entirely come up to expectations as to adapt
The draw
ability, rigidity and general utility.
ings are to scale and fully dimensioned, and
about
right for any lathe of
come
would
The portion which would need
3i-in. centres.
alteration would be D. The distance marked X
w0uld be govemed by height of top of slide-rest and
It would be well to arrange for the
lathe centres.
centre of slide to work down to, say, I in. below
lathe centres.
The ﬁrst requirements are castings for parts
lettered A, D, F. and G. There is no difﬁculty
in making the patterns, which must, of course, have
sufﬁcient allowances for machining and drawing.
The large holes will be properly cored out and prints
should be left on the patterns for this purpose.
The other materials required will be a 6-in. length
of stout 15-in. bore iron or steel tube, C, with an
outside diameter of sufﬁcient size to bear reducing

SKli'lCll or UmvuRsAi. MILLING ATTACHMENT
FOR LATHE.
to allow the tool to run clear.
The outside of the
tube is to be turned and polished, leaving the
ins., and perfectly parallel.
ﬁnished diameter
The ends of the tube must be carefully faced up
ﬂat and exactly at right angles.
Before removing the tube from thezlathe. four
lines should be scribed, the whole length of the
tube.
apart. Thesa divisions can be
90 degs.
obtained from the spur wheel connecting the
back gear, or from a proper dividing-plate.
It is
also necessary to cut a groove or keyway, say 3-16ths
[2»
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in. in width by 1-16th in. deep, along one of these
The easiest and best way of doing this
lines.
is by means of the drill spindle with an end mill
on ﬂat drill and overhead.
If such is not available.
the groove
must be lined out and the material
This completes C.
removed by chipping or filing.
The plugs should be removed
by drilling out the
wood as far as possible and splitting the remainder.
but this should not be done until the following
piece is completed.

The casting D next claims attention.
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(I) The tube must be perfectly parallel with the
faceplate;
(2) the centre line of tube must cut the
line of lathe centres;
(3) the centre of boss must
and face parallel
be in line with lathe centres
with faceplate and tube.
The method. therefore, is to get the tube exactly

This must

be ﬁrmly secured with the cored hole in line with
lathe centres to an angle‘plate attached to the face
plate, and adjusted to run as true as possible.
A stout boring tool is used. and a true hole pro
duced, 1} ins. in diameter. the ﬁnal cut being taken
with a slow feed, and just the spring in the tool
for penetration, and the tube C should be used
as a gauge to make a nice sliding ﬁt.
The outside end should be faced up true, and at
The casting can now be
right-angles to the bore.
removed and the position of holes for main screw
and pinching screw marked off and drilled and the
The lug can also
former tapped g in. \Vhitworth.
a hack
_be carefully sawn through where shown with
saw.
The casting should now be slipped on the tube

Ano'rulin

ﬁrst, and ﬁrmly secured by band clips
or otherwise over the VS. The alignment of centre
line can be determined either by means of a scribing
block and division-plate, or by lining out faceplate
and V's and ﬁxing the latter, when the tube will
take up correct position.
The casting D can then
be slid along the tube until centre of boss coincides
with lathe centres, and then set parallel with face
plate by a square or scribing block. Everything
should now be made quite secure, and each part
or point carefully checked to make quite certain
that D is correct in every way. The boss can now be
turned to the dimensions and angle shown, particu
lar care being taken that the latter is 60 degs.
This being completed, the casting should be held
in a grip chuck or mounted on a short mandrel
held in a chuck, and the underside tooled and the
back of the boss ﬁled ﬂat and ﬁnished with 1} ins.
clearance from centre line, as shown.
The drilling
and tapping of hole for a 3-32nds-in. Setscrew
completes D.
The casting F is now taken in hand, and the
method of machining this piece is almost identical
to that adopted for D, the cored hole being ﬁrst
bored out i in. in diameter on the angle-plate, and
the casting reﬁxed with its boss outwards, as
in position

A MiLuNG ATTACHMENT non rm; LAfrnE.
Two V-blocks, which must
C and just bolted up.
be perfectly true, should be set up on the face
plate—and for this purpose it is more convenient
that the faceplate be held in a horizontal position—
and the tube laid on same with the projecting boss
The setting of casting for machining
of D upwards.
this boss must be done with the greatest care and the
correct :—
following points must be absolutely

VlliW or MILLING ATTACHMENT.
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and

previously described on V’s, and the same care must
be taken as to correct setting.
The boss can now
be carefully turned and made a good ﬁt to boss on I).
The lugs can now be drilled and l-in. studs ﬁtted
as shown and the casting sawn through as indicated.
The band clips M can now be ﬁtted up.
The
projecting lugs are to be ﬁled ﬂat. and holes drilled
and one side tapped fin. for pinching screws.
The
screws—which do not require describing—should
now be ﬁtted. The parts are now assembled,
two pieces of l-in. brass or other metal being placed
between the lugs and the whole screwed up tight.
It is now attached to the faceplate, and the out
side edge laced up true, after which it is reversed,
and the opposite edge faced.
Care must be taken
that each edge is }-in. from centres of screws and the
ﬁnished width exactly l-in. The inside can now be

September 9, 1909.

on slide-rest is Q-in. diameter, a nut of this sizc is
taken and a 4i-in. length of steel rod is threaded to
match at one end, and the nut screwed on half way,
The opposite end is turned down
as shown.
and threaded for i-in. to receive a i-in. nut.
The screw and handle H next claim attention.
The 6-in. length of i-in. steel rod is carefully centred,
The rod is then reduced
drilled. and countersunk.
to 1} in. diameter, leaving a {i-in. collar to come
against underside of G. The lower portion is
threaded as shown, Q-in. \Vhitworth,
also the
higher end for r in. in length for nuts and handle.
A washer, two locknuts, and nut {or securing
handle are required. The ﬂat part of handle is
ﬁled up to shape and drilled and tapped as drawing.
The stud on which the horn or wood handle revolves
should be turned as shown, and ﬁtted with a l-in.
screw at end.
These parts can now be attached to
G, and the locknuts, etc., screwed up and adjusted.
I! desired, the handle could be made detachable,
in which case the top of screw would have to be
square, and the handle portion made to correspond.
I shows the tube which ﬁts F. It is turned
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to
in. outside diameter—the tube being plugged
and centred as for C—and the ends squared.
The ends of the tube should be recessed as shown
to receive phosphor-bronze bushes.
To enable the
recessing and boring of bushes to be correctly done,
a block of hardwood about
ins. thick should be
secured to the faceplate or in a grip chuck and
a hole bored
out to receive
making this a
tight ﬁt. Each end can then be truly recessed,
and after bushes are ﬁtted the latter can also be
bored
out. The mandrel and its
accurately
K, and L. can now be proceeded with.
ﬁttings
The ﬁttings shown are according to the system
adopted by Messrs. Drummond for securing their
change wheels.
These ﬁttings must be arranged
to suit the system in use on the particular make of
lathe for which the attachment
to be used.
The mandrel
can be turned out of mild steel
or tool steel, according to the amount of work
but the former will probably meet all an
expected,
amateur's requirements.
The mandrel can be either a forging, with the
ll-in. collar jumped up, or otherwise can be turned
3

I,

bored out to 1} ins., after which the slide-rest should
be set over to 30 (legs. or 60 degs., and the angular
portions most carefully machined. It is of the
greatest importance that the ﬁt and contact of all
faces between D, F, and M, should be as perfect
as possible.
The baseplate A does not require special descrip
tion, it being quite a simple bit of turning.
should be a good ﬁt to C, and the hole in centre
must bedrilled to suit stud on slide-rest. Needless
to say, the lower face, and inside of recess to receive
C, must be quite parallel.
The casting G should be secured to the faceplate,
and the underside faced and recessed to receive C,
and the i-in. hole drilled or bored in centre.
The
castings should then be reversed and reﬁxed on a
piece of parallel packing and the top ﬁnished and
polished. A line should be scribed showing outside
edge, which will be useful as a guide in ﬁling up.
The drilling of the %-m. hole in lug
ins. from centre
completes the part.
The method adopted for securing the attachment
to the slide-rest
shown at B. Presuining the stud
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down from the solid. It should be carefully centred,
countersunk, and turned and screwed
to the
dimensions shown and made a good running ﬁt
in I. The mandrel may be left solid, but it will be
preferable to make it hollow, for which purpose it
should be run in a boring collar and a i-in. hole
drilled throughout and the front enlarged to form
This taper portion will be
a No. I Morse taper.
properly ground out perfectly true, when the
is assembled
and completed. The
appliance
collar K serves two purposes—ﬁrst, to
screwed
adjust the mandrel in I, and, secondly, to hold the
etc., which are kept in
various change-wheels,
position by collar L, which is also threaded and
The drawings make
provided with a knurled edge.
the construction of these quite clear.
It has been found better to make the adjusting
screw separate, and to cut a keyway in mandrel to
take pinching screw of L, thus preventing any
chance of slipping or binding.
It would be an
improvement to have the hole in F 1} ins. diameter,
likewise,
so that same could be
and mandrel tube
inserted without having to remove adjusting screws.
Note that lugs on F should be downwards, as in
drawing, not as in photograph.
To enable work to be divided on the appliance,
means must be provided for holding a change-wheel
or division plate ﬁrmly.
For this purpose a stay, as
shown (N) is required, which is slipped nverend of
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should be a nice ﬁt in every way. The bolt and
fly-nut are tapped 3-I6ths in. P shows the disc for
It can be turned out of
holding change~wheels.
any metal almost, the edge being shaped to ﬁll a
space of a change-wheel, and its size and contour
must agree with the pitch employed. It is bored
eccentric, as shown, to enable it to be turned back
while change-wheel is moved, and is securely held
in position by the fly-nut after each division.
If a division plate were being used, a. pin-pointer
would be required.
This could be easily made and

DETAILS OF MILLING
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attached to clip. The upright (N) Serves the further
purpose of carrying a bracket and pulleys (R) to
enable the mandrel to be driven at any angle by
means of the overhead.
It will be seen that this
bracket can be ﬁxed in any position, and enables
the driving band to engage with mandrel when
ﬁxed vertically or any less angle.
The centre
portion fits clip, and two pieces of 1- steel are tapped
and screWed as shown, the ends being drilled to
The pulleys may be of hard
receive cotter pins.
wood or metal, and should have circular groovres, as
their function is simply to guide and not to drive,
If it were necessary to employ a worm drive, the
support N would carry the bracket and worm.
The various parts being completed, they can
now be assembled.
The tool-holder having been
removed, A is slipped over the stud on slide-rest
and B is screwed on tight by means of the l-in. nut.
The tube C, together with b, is placed in position,
also the top G, and the whole bolted up tight by
F is now attached to D by
means of the i-in. nut.
is slid into
clips M, and the tube I with mandrel
F and secured by pinching bolts. The setscrew
in b should be in engagement with slot on C. It
will now be seen that work or revolving cutters can
be adjusted to any angle or
sition. The work
can be held in a chuck or on a aceplate attached to
the milling appliance, and the cutters run between
The mandrel can be
centres or vice versa.
revolved either by an overhead drive or by a
cranked handle, and a worm gearing could easily be
adapted.
It will be seen that there are three feeds which are
available: horizontal by lead screw, transverse or
and vertical by screw on
angular by cross-slide,
attachment.
\Vheel-cutting and dividing is easily

J

DETAILS or PARTS on NlILLING ATTACHMENT.
tube lll and secured under one of the bolts on the
lug of F. The lower portion is a gun-metal casting,
and must be machined and carefully ﬁled up.
The
lug is provided with a 3-16ths pinching screw, and a
{ thread is tapped to receive the 5-16ths in. steel
upright. The drawing shows detail of construction.
The clip 0 can be made of steel or gun-metal.
It
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accomplished. and spur, bevel, or helical wheels
can be cut with its aid. In fact, it only requires
a little thought to devise a method of ﬁxing up
any job within the capacity of the apparatus, either
for milling, drilling, grinding, or polishing.

Motor Cycle Notes.
'By “ PHcBNix."
Testing the Ignition.
I receive a good many enquiries—mostly

from
readers who are giving up machines with accumu
lator ignition and taking to others having magnetos—
as to how. with the latter, they are to go about the
task of testing the ignition when failure occurs.
Some of them appear to be under the impression
that the job is one requiring considerable skill;
but. as a matter of fact, as those who use magnetos
on motor cycles are aware, it is very seldom that
anything does go wrong, and then, in 99 per cent.
of the cases, it is very soon and easily put right.
The method I have resorted to myself on the
few occasions
when the magneto
ﬁtted to the
machine has not worked properly has been, ﬁrst,
to detach the high-tension wire from the terminal
on the magneto and place the small spanner pro
vided for the purpose—and which has a spring clip
to allow of doing so—on the high-tension terminal
in such a position that between the end of the
spanner and the permanent magnets there is a
space about equal to the thickness of ordinary
Then, when the engine is smartly
notepaper.
revolved. there should be a spark which bridges
the gap thus formed, and if this is so, it follows
that nothing is amiss with the magneto itself,
and the cause of the fault in the ignition must be
looked for either in the high-tension cable from
magneto to sparking plug or in the latter itself.
Should no spark occur, however,
it is a certain
sign that the trouble is due in some way to the
magneto, and the ﬁrst thing to do is to remove the
brass cap which protects the contact-breaker,
so that the platinum contacts can be examined,
and also the bell crank lever.
I generally manage to satisfy myself as to whether
there is anything wrong with these or any other part
of the contact-breaker without having to remove
the latter as a whole ; but should this step be neces
sary, owing to bad light or other cause, all one has
to do is to carefully unscrew the little hexagon
headed screw which holds the contact-breaker disc
in place, and then the complete arrangement will
come away in the hand and the most minute exami
More often than not it
nation becomes possible.
will be found either that oil has collected on the
parts and at the back of the contact-breaker disc,
or something has got lodged between the contacts
—oil or some minute particle of matter—and when
this has been removed and the parts cleaned with
petrol, the ignition trouble will at once vanish.
The whole of the operations described
can be
carried out in a few minutes, and, once performed,
it will be recognised how easy of accomplishment
In some 15,000 to 20,000 miles with
they are.
magnetos on motor cycles 1 can only recall having
been twice stopped on the road through any fault
on their part, and on both occasions the trouble
was located and put right in a few seconds.
Of course, if after the above steps have been

257

taken, and it has been established for certain that
nothing is wrong with either the contact-breaker,
the high-tension cable, or the sparking plug, then
the matter assumes a different aspect, and it may
be that something has occurred to disarrange the
magneto internally; and if that is so, it is better
not to attempt to set it right oneself, but to have
it done by someone thoroughly acquainted with
the construction of magnetos, preferably the makers
themselves.
It sometimes happens that one has mislaid or
lost the small spanner referred to above, but pro
vided that the high-tension cable is sound, the
can be tested a art from the sparking
magneto
plug by disconnecting the atter and revolving the
engine, at the same time holding the cable so that
the
terminal which in ordinary circumstances
in. or a little more
connects it to the plug is about
from the cylinder or other metal part. If, when
the engine is being revolved, a spark jumps across
from the terminal to the metal part, then we may
take it that both the cable and magneto are right,
and it is the plug itself that is wrong.

i

The Osborne Four-speed Pulley.
A Nottingham correspondent writes

me
in
" four
"
Osborne
enthusiastic terms about the
speed pullcy which he had ﬁtted to his motor cycle
just prior to taking his summer holiday this year,
which was spent in touring on his machine. He
says that since the preliminary adjustments were
made he has not had any occasion to touch the gear,
and by its aid he has been enabled to go wider
aﬁeld and to tackle hills, while hauling a sidecar,
that he did not dare to attempt previously, knowing
that his machine
while single
manta-m
MM7 ~: 1””
geared was un
>
equal to some
more
moderate
grades in his cum
distric t. He
would like me

In W

to

recommend
the device to my
readers,
among
whom he is sure
there must be a
g r e a t number
who are looking
for a variable
gear which can
be easily and in
e x p e n s i ve l y

ﬁtted to any ex
isting machine.
I
Although
cannot s p e a k
from personal

of
experience
"
"
the
Osborne
four - speed and
THE OSBORNE FOUR-SPEED
free engine pul
PULLEY.
ley, I am willing
to put before
readers the details of its construction so that they

may form their own opinion, and I can also say
that in addition to the recommendation of my Not
testi
have the personal
tingham correspondent,l
mony of one or two motor cycling acquaintances
who have tried the device and found it very efficient.
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ﬂange which, when pressed inwards, presses
against the balls, taking the ﬂange with it until
the ﬁrst series of balls falls into the slots beneath.
This
when the ring immediately slides over them.
The
locks the ﬂange up in the first position.
second, third, and fourth positions are locked up
Thus it will be
in the same manner successively.
seen that once the ﬂange is locked up in any one
position there is absolutely no end thrust what
ever; in fact, the pulley is as secure as a solid one
The action of pulling the ring back
on every gear.
uncovers the set of balls in succession, consequently
unlocking the pulley and lowering the gear.
The pulley, being of the eXpanding type, naturally
requires a jockey to work underneath the belt so
The
as to tension the latter as the gear is lowered.
loose

Brieﬂy, the construction of the
Osborne"
of
pulley is as follows .-—It is mainly comprised
is Simply
principle
and
the
change
gear
four parts,
that employtd in the ordinary adjustable pulleys
of varying the distance between the ﬂanges so that
the belt is caused to rise or fall in the V groove
formed by the ﬂanges, and thus. as has already
been explained in these Notes, raising or lowering
the ordinary adjustable
the gear; but, whereas
pulley requires to be set before the engine is started.
and cannot be altered unless the machine is brought
to a. standstill. the "Osborne" can be changed
from top to lowest of the gears as occasion arises,
is in motion, thus in eﬁect
while the machine
removing it from the category of the adjustable
T hereus
pulley to that of a variable-speed gear.
to me in its
one point especially which appeals
construction, and that is the provision of the
patent locking device which, by preventing the
reaction of the pressure caused by the belt in the

V pulley on the mechanism which moves the loose
sliding ﬂange in its various positions, does away
"
end thrust," which spelled
with what is known as
another way means loss of engine power due to
friction and quickly wearing pulley shaft bearings.
The arrangement consists of a series of balls,
slots, holes, and an outer locking ring.
The holes
in the loose flange in which the balls ﬁt are formed
larger at the bottom than at the top so that the
balls are prevented from coming out. The loose
ﬂange, which slides on the hollow slotted bush,
has a series of holes around it to correspond with
The holes are
the slots on the underneath bush.
arranged so that when the ﬂange is in the different
positions forming the ﬁrst, second, third, and fourth
speeds. the balls fall into the slots below one after
\\‘hin
the other as the ﬂange is moved inwards.
the ﬂange is pulled right back into the free engine
position all the balls stand up above the surface,
and there is a ring. sliding on the extension on the
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OPERATING LEVER, "OSBORNE"
PULLEY.

FOUR-SPEED

manner in which this is accomplished is seen in the
It consists of a curved arm pivoted
illustration.
on the bracket in which a pin carrying a roller on
As the lever is moved back
the lever works.
wards and forwards the curved arm also moves in
direct proportion to the movement of the lever.
The arm is connected to the jockey pulley arm by
a screwed rod with a nut at the top for tensioning
the belt, thus saving the bother of shortening the
belt except very occasionally. There is a series of
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holes drilled in the jockey arm, thus allowing the
desired lift of the jockey pulley being easily ob
tained.
On the top of the arm is a set of ratchet
teeth in which a ratchet on the lever works.
This
prevents the lever from vibrating and so unlocking
the pulley.
I understand that Messrs. Osborne have now
devised an improved method of controlling the
gear, wherein the hand-lever is dispensed with and
its place taken by a neat foot pedal for operating
the jockey pulley.
It is carried on the bracket and
there is a ratchet which retains the same in the
desired position.
The ratchet is attached to the
foot pedal and is operated by the toe.
They have also recently patented an entirely new
device. in which the jockey pulley for tensioning
the belt is dispensed
with altogether. In this, the
back wheel of the bicycle is made to slide backwards
and forwards as desired, thus producing the eﬂect
of lengthening or shortening the belt as the gear
rises and falls.
I shall hope to give details with
illustrations of this device in a later issue.

Re-bushing the Engine.
Motor cyclists as a rule put off for as long as
the evil day when their engines can no
possible
longer be denied what they have been calling for
in unmistakable terms
for some time past, viz.,
a general renewal of the bearings, or, as it is usually
"
"
abbreviation,
termed for the sake of
re-bushing ;
but no prudent rider lets matters go far in this
respect beyond the stage when vertical play, if
only slight, shows itself in the engine shaft and
In the case of
big-end bearings.
connecting—rod
the gudgeon-pin brasses. a longer period usually
renewal is absolutely necessary,
before
elapses
as here the wear is least, and they can, it is true.
be replaced by simply removing the cylinder,
whereas the other bearings, of course, can only be
got out by taking the whole engine and crank-case
adrift;
but, if the engine has to be dismantled
for the purpose of attending to the other bearings,
it is as well to examine everything and to make
one job of all that is required.
When bearings
get much worn, the clatter set up, especially when
running fast, is pronounced, and no one with any
regard for his engine would continue to work it in
such a state.
Moreover, when the brasses have worn very
thin, there is always a tendency for them to crack
or even break in pieces, and then_it is almost certain
that mischief of a serious character will result.
It is wonderful what a difference exists between
one driver of a motor cycle and another in this
matter of caring for the bearings.
Starting on the
same day with new machines of identical make,
and covering in the course of time approximately
the same distances, one will have his engine crying
out for new bushes in less than half the time that
the other manages
to keep his going without re
The secret, of course,
quiring any such attention.
lies in the greater care and skill exercised
by the
one than the other in driving and lubricating.
l have seen bushes taken out of an engine after
only some 5,000 miles' run, and some have been
worn almost through on one side, while others
have been
at the point of fracture. The rider
has stated that he always gave plenty of oil, and
blames the material of which the bush is made;
but the real fact is that at some time or another
he has, despite his assertion to the contrary, under
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lubricated the engine—perhaps at a time, too,
when it was running fast and doing hard work
generally. He overlooks that little occasion. even
if he ever knew of it, but the engine itself has not
been able to pass it by unnoticed. and now shows its
worn bearing as evidence that it did actually take
place.

Again, I have seen motor cyclists riding their
apparently
machines gaily up hills, themselves
perfectly happy and content, while the poor engine
" knocking " sufficiently to tell the prac
has been
tised ear that imperfect driving was being indulged
in, although the man in the saddle is all unconscious
of the fact. if knocking occurs, it either shows
that the piston and cylinder want ridding of the
deposits accumulated upon them, that the gear is
too high, and the mixture too weak for the work
to be done. or the bearings much worn. “'hatcver
the cause, it should never be allowed to continue.
If it is, it will not be long before the sequel comes
along in the shape of a bill for “taking down,
re-bushing, and re-assembling engine," and that
is not done, as a rule, for less than about {2 or £3.

A Useful Motor Cycle Accessory.
Some time ago I received from Messrs. Bransom,

Kent & Co., Ltd., motor sundry manufacturers
of 40. Great Eastern Street. E.C.,
and engineers,
a handle-bar watch and carrier, specially designed
I have
and constructed for use on a motor cycle.
had it in use in all weathers and under every con
dition of running, and have found it thoroughly
in every sense. The watch
useful
and reliable
and
timekeepzr.
has proved itself a trustworthy
the fitment, as a whole, is strongly made and looks
'
exceedingly well afﬁxed

It
to the handle-bar.
is undoubtedly a great
to be able
convenience
to keep one’s eye on
the time while riding

to
without having
partly relinquish the
control of the machine
while one fumbles in
a waistcoat pocket for
Moreover,
his watch.
an
attachment
with
such as that of which
I am now writing, in

use, one can gauge his
exact: rate of progress
to a nicety, and this,
when time is precious,
a considerable
spells
advantage, while it is at all times interesting
to know exactly what the situation is in regard
to the clock.
The watch and holder are ﬁnished in nickel
plated metal throughout, the two are instantly
detachable from one another,
and very easily
from the handle-bar. The
secured to or removed
the
between
watch rests in a cup or receptacle
back of which and the holder proper is interposed
a plate spring for the purpose
of insulating the
watch from vibration. This arrangement I have found
\Vinding and setting of the hands
fully efficacious.
can be performed easily without detaching the watch
from the holder, and there is a secret fastener to the
The attach
cap which holds the watch in place.
ment is listed by Messrs. Bransom, Kent & Co., Ltd.
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" “'unda,“
and at .1 price “hich brings it
as the
within the reach of everyone.

Replies in Brief.
"Two-SPEED" (Kingston).—The

leather of the
No,
or renewing.
clutch wants either dressing
if you take it up a couple of turns at most it would
L. B. (Southampton).—Ii you
be sufﬁcient.——G.
remove the piston rings and scrape away the burnt
insides,
and also in the grooves they rest
oil on the
in, you can then better tell whether they are a good
M. C. C. (Leeds).—Try weaker springs
ﬁt or not.
An opening equal to the
for the A.O.I. valves.
If
depth of valve face is usually about right.
u decide to dismantle the timing, see whether
it is marked for reassembling before taking anything
adrift, and, if it is not, mark it yourself before
“
Moro "
altering the position of anything.
enquiry puzzles me. At any
(Aylesbury).—Your
rate, it cannot be answered here.
If you will send
a stamped addressed envelope, I will see what I
Explosion in the sound
can do through the post.
box P You mean exhaust-box or silencer, surely.
Readers' actual experiences with any of the follow
ing are asked for by other readers: (1) The Rut
hardt magneto; (2) the Excelsior 3} h.-p. motor
cycle ; (3) Genn’s exhaust whistles.

Practical Letters from Our
Readers.

(The Editor invites readers10 mak: us! 0/ this column for the 1141
discussion0/ mail”: 0/ practical and mutual mleresl. Letters
may be signal with a liom-dc-plumc if derived,bid the full
name and uddrlsr 0/ Ike sendermlsr invariably be clinched,
"rough no! menarin for Publication.]

Wireless

Apparatus.

TO THE EDITOR OF The .llodel Engineer.
DEAR SiR,—Being a constant reader of THE MODEL
ENGINEER. I notice, with pleasure, that during the
last few weeks a good deal of correspondence
has
" Wireless
appeared on the subject of
'I‘elcgraphy."
I agree with your correspondents in saying that
this is an extremely fascinating subject, but to an
amateur like myself—and, perhaps, some others—
some of this correspondence
is rather bewildering,
as I observe that each correspondent mentions a
different form of detector, each one claiming the
one mentioned to be the best.
Now. I am greatly
interested in this subject, and have already made
some experiments with an ordinary ﬁlings detector,
but should now like to attempt something better,
as the ﬁlings detector is not very sensitive, nor is it
very regular in working, except for a very short
distance. “'hich of the numerous detectors men
tioned is the best and most suited for an amateur _
to make successfully and cheaply?
In your issue
of july 29th, Mr. W. H. Willis recommends
an
electrolytic detector, and I should be very pleased
to see drawings and description of this in THE
MODEL ENoiNEER.
I notice that some of your correspondents offer
to send
in descriptions and drawings of their
apparatus, and if you could have these published
in THE MODEL ENGINEER at an early date I am
sure you would confer a great service on all experi
menters in wireless telegraphy.
I hope in the near future to see more descriptions
of wireless apparatus, as I believe there are numbers
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of experimenters who could greatly assist younger
amateurs,
if they would only send detailed descrip
tions of their work to THE Monsr. ENGINEER, and
I am sure our worthy Editor would be willing to
insert their articles.
Trusting to see more articles on wireless tele
grapliy, I am, yours truly,
" HER‘I‘ZIAN \VAVF.."

To

Drilling Holes that Meet.

or The Model Engineer.
DEAR SIR,—I am much interested in Tax MODEL
ENGINEER, and especially in the efforts of the
young men to overcome difﬁculties that I had to
contend with some 45 years ago (I am now 70).
I shall be pleased to assist in any way that I
am able, and herewith give my ﬁrst item.
In last week's number, I think it was 1. H.
Clarke saying that in drilling holes
that met
angularly he broke a few drills just m the holes
met.
I make it a regular practice when I do
similar work to plug up the. hole with a piece of
hardwood, then as the drill breaks through, its
is avoided.
I
point ﬁnds support and breakage
have drilled holes in tool steel when three holes would
meet at one common point and have done it safely
and expeditiously. Softwood will do, but hardwood
I save any broken hammer handles
is preferable.
for this purpose.
For drilling or boring holes in
any kind of wood, awire nail pointed like an ancient
spear head or ﬂattened like a screwdriver and used
in the brace or in a drill stock will do excellent
service, being cheap and handy in its many uniform
sizes.
The wood plugs, after saving the life of
many a small drill, may be bored out with a wire
nail used as described.
I have used this kink many
hundreds of time and always with satisfaction.
"
“
Wishing you and your family much success and
me, yours very
satisfaction—Believe
pleasurable
HENRY Curtux,
truly,
Machinist at Sunnyside Colliery.
THE EDITOR

The Societyof Model Engineers.
[Reports 0/ mcdmgs should besent to flu oﬂicer 0/ THE Monti.
ENGINEERwithout delay, and trill b¢ inserted in any Par
ticular rim“ :1 mtivrd ll dear nine days ba/orr its usual
dun of Publication]

London.

FUTURE MEEriNcs.—The
ﬁrst indoor meeting of
the Winter Session will be. held at the Caxton Hall,
Victoria Street, Westminster, on Thursday, Septem
ber 16th, at 7 p.m., and will be devoted to a display
of models of all kinds and mechanical apparatus
generally, whether made by members or not. Prizes
will be given by popular vote to the most interest
The committee trust that every
ing exhibits.
member will bring one or more exhibits.
The
track will be in readiness for the running of locm
motives.
The following meeting will be held on Tuesday,
October 5th. when the annual Rummage Sale of
tools, models, electrical and mechanical apparatus
will take place.
Members only are allowed to
attend this meeting—Full particulars of the Society
and forms of application may be obtained by post
from the Secretary. HERBERT G. RIDDLE,
37,
Minard Road._Hither Green, S.E.
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Provincial

The Model Engineer

Societies.

Birmingham.—At the kind invitation of Mr.
Henry Lea, the well-known Civil Engineer, a party
of this Society paid him a Visit on
of members
Saturday. August r4th. To explain in detail the
wonderful model railway and locomotive of Mr.
Henry Lea would only be a waste of time, for
practically every reader of THE MODEL ENGINEER
will at one time or other have seen a full and illus
Upon the arrival of the party
trated description.
they were at once met by Mr. Henry Lea_and
conducted straight “to the seat of operation,"
Mr. Lea, after
viz.,
his well-appointed garden.
making everyone at home, started to give the
fullest information concerning his model railway.
After fully explaining the erection and working of
the track, a few of the members were escorted to
Mr. Lea's workshop to get up steam on his loco
The workshop was indeed a sight to
motive.
behold,
and one could have spent hours there
Everything
without feeling the least bit tired.
“
there was a place for every
was in order; in fact,
It is in this
thing and everything in its place."
workshop that Mr. Lea has perfected most of his
useful inventions, of which, I think, most model
While the few members were
makers are aware.
busy examining all the interesting tools, etc.,
the rest of the party were being entertained by Mr.
The object of
Lea's son-in-law, Mr. G. Robinson.
interest to this portion of the party was a model
steamer which was being made by Mr. Robinson
himself, which, when ﬁnished, bids fair to rival any
Mr. Robinson
of the present-day model steamers.
did his utmost to explain everything, and it is quite
certain that many members picked up some most
In a short time, which was all too
valuable hints.
short for the party in the workshop, steam was up
in the engine, which was then carried down and
Everything being now ready
put on the track.
for running, Mr. Lea took up his station at the
signal-box and started her off to the great delight
It was indeed a model worth
of everyone.
was impressed With
and every member
seeing,
The running of the
workmanship
the beautiful
locomotive is controlled from the signal-box by
electricity, which, coming in the ﬁrst place from the
city main, is afterwards watered down to a lower
The locomotive can be started and stopped
voltage.
as required, and also the working of the brakes and
injector are controlled from the same place.
This
is done by sending the current through two entirely
the
inside
are
laid
rails,
which
ordinary
separate
runs along, it picks up
As the locomotive
ones.
“
ﬁxed at
are
which
skates"
two
from
the current
the back of the tender and' then conveyed to two
solenoid coils which are ﬁxed one on the tender and
Thus by simply pulling a
the other on the engine.
lever in the signal-box the engine can be 1mme
diately started and, provided that signals are down,
The speed 15
she will do a good run until stopped.
about I 1 miles per hour. So exact and correct have
the track and ﬁttings been laid, that should a signal
be at danger, the steam will immediately be shut
oﬂ’ from the locomotive and she will be brought
time
Some
reaching it.
to a standstill before
model,
having been spent in enjoying this perfect
Mr. Lea. then called the members to tea on the
Mr. Lea‘s daughter, Mrs. Robinson, acted
lawn.
at home,
feel
everyone
as" hostess and made
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After tea was over, a general chat was had, and Mr.
Lea passed round some most interesting photo
graphs of his railway for general inspection. After
a short rest, a few more of the members were
taken for a look over the workshop.
When they
returned, a last look was taken at the railway and
steamer, and members prepared for home, after one
of the most enjoyable times they had ever spent.
The weather had been perfect and Mr. Lea had done
Before
everything possible to make all welcome.
departing, Mr. Rosenberg proposed a most hearty
vote of thanks to Mr. Lea and Mr. Robinson, which
was seconded by Mr. Perks. Mr. Lea, in replying,
his pleasure
at seeing the members
expressed
present and hoped to see at some future date those
who had been unable to come that day.
The annual general meeting of this Society will
be held on \Vednesday evening, October 6th, at the
“"hite Horse Hotel, Congreve Street, Birmingham,
commencing at 7.30 p.m. All members are invited
to attend. -—Any information concerning thisSociety
can be obtained from the Hon. Sec., C. H. Hwans
roan, 3, Boscombe Road, Greet Hill, Birmingham.

Coventr . — At an ordinary meeting of this
Society he d on the 19th ult., a paper was
read by the President (Mr. J. E. Greenwood) on
"
the
Design and Construction of Model Speed
Boats."
The lecturer conﬁned his remarks to
steam craft, having had no experience
with boats
propelled by petrol motors. After giving a general
outline of the different methods of construction,
and the different types of machinery in general use,
he. went on to work out the design of a racing steamer
of 5-ft. length, 9-in. beam, and i8 lbs. displacement.
The machinery described consisted of a two-cylinder
single-acting engine fed with steam from a. flash
boiler, ﬁred with a petrol blowlamp.
A method of
ﬁxing the machinery was then described. in which
the engine, boiler, and lamp were ﬁxed to a loose
“ chassis,"
frame or
which was then ﬁxed into the
boat. By this means all steam and water connec
tions can be made out of the boat, where they can
be easily got at.
Propellers were then dealt with,
the lecturer being strongly in favour of the built-up
type.‘ He also laid great stress on the importance
of a well-made and suitable propeller for a high
This brought the lecture to a close and it
speed.
was followed by the asking and answering of a num
The lecturer
ber of very interesting questions.
made frequent use of the blackboard to illustrate
different stages of the design worked out. He also
showed a simple diagram for ﬁnding the angle of
the blades of a propeller at different diameters and
for any pitch. Several models were on show during
the evening, including a petrol driven hydroplane,
a 6—ft. racing steamer, a 5-ft. steamer partly ﬁnished
and ﬁtted with a. ﬂash boiler, and the building frame
for a 4‘ft. launch modelled after a Thames pleasure
launch. Mr. R. B. Verney occupied the chair, and
a hearty vote of thanks was accorded Mr. Greenwood
at the close of his paper.—Hon. Sec., R. Sruaonss,
2i, Friars Road, Coventry.

“'12 hear that a. railway motor inspection car which
can be changed' to a road automobile by substi
for the ﬂanged steel wheels,
tuting pneumatic-tyer
has been built .for the Chicago and North-Western

Railway.
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R. E. (Rochester
[HMS] Electric“ Attraction Motor.
wrttes I_proposcmakmgan electricmotor, and have put together
as shown in skctch (half size). Would you kindly tell mewhat kind
which directions wound?
and amount of Wire necessaryand
Also the volts required to drive same.
You do not explain how you expect the motor to work nor
that the cdrrentis
workable jllSl. as you show it. We take
fed from the brush to plain brass insulated ring on the spindle.
that caseyou have no meansof interrupting the current, whereas
interruption or reversal essential to the action of such motor
as this. We recommendﬁtting, instead of the ring, an octagonal
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T. H
[21,7b8]N.B.R. 4—4 —-0Type Locomotives.
writes: shall be much obliged you will publish in Tris

I

a

I

a

‘
collar, with brush arrangedto touch onl ' the corners thu
revolutioh 0:533:31:
and breaking _the circuit eight times
\Vc suggestwmding the cast-iron stator core so as to make the
magm-t face of south polarity, and winding the two rotor cores
cs. Connect
so as to mala- llh‘ll’ ends at face of stator north
the two COllSof _rotor and the one of stator in cents, and let the
eight
the
current
times
per
revolution
contact-breakeruntcrrupt
simultaneously
all the coils. Let the octagonal collar be set
so that contact lS made with brush just as the poles of rotor
get past the halfway hne betweentwo of the projectionson stator
taco. Lcad current irom ﬁrst terminal to brush, then from the
octagonal collar through the two rotor coils to earth (i.e. solder
the wue to rotor yoke or spindle) pick up current again
wire
soldered to tron of stator. and lead round stator coil to second
termmal. You could make electrical connection by copper wire
at brush end of spindle
betweenstator tron and the brassstandard
"
"
thus unproym the conductivity of the earth part of the circuit.
We show, in ottcd lines on sketch, the method of winding which
we suggest.. Wind rotor with about 20 yds. of No. 24 S.WG
volts.'
and stator‘with slightly shorterlengthof No. 22. Run on
smgle blchrornatewould suit.
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[11.831] A.C. Electro-Magnets. C. C. C. (Leicester) “TitESI
pull of 1‘ to lbs.
want to make an electro-rnagnetto exut
through distanceof in., to be excited off the town mains, which
proposeto make
are :00 volts and 10 amps. altr-rnatin current.
the core of thm strips. Where can obtain the soft iron strip?
Also, WCUlClyou tell me the necessarydimensionsfor it, such as
turns, length
number of turns, suresof wire, number of layers of
oi coul, and the cross-sectionedarea of core or width of strips;
resistance
number;
the
cheapest
thickness
and
also
also thcar
ought to
vnrc—lts length and thicknoss to prevent sparking?
say It 15for intermittent work; for instance, will attract the
armature, and as soon as the armature has touchui the poles, the
currents switched off and there an interval of eight seconds:
then it IS excitedagain, and so on for hours at stretch.
Wu give you some particulars, but you must be prepared to
experiment. Iron strip can be obtained from advertisurs in Tux
Monet. ENGINEER probably Mr. A. H. Avery, 0t Fulmer. Works
Tunbndgc Wells, cansupply you. It shouldbeaboutNo. 26 (S.W' (Ll
in thickness. The armaturewhich to be attracted by the ma ct
bin. by -in.
should also be. laminated. Core of square section,
corls, each 2} ms. in length, with l-in. depth winding. You can
dimensions;
cankbcobtained
calculate length of iron from these~
in stnps and then bent to horseshoeby yourself. Winding, N0. 32
gauge o.c.c. copperWire about 015.will be required. The bob '
bins can be made of vulcaniscd ﬁbre or paper and cardboard
made of brass or other metal, they must be each split from end
end at one place. If you ﬁll them up to about in. in depth,
it Will do for trial. The method of using resistanceto prevent
sparking Will also be quite experimental; trv oz. of No. 38 manga
mn or hurcka resistancewire connectedacrossthe endsof the coil.

it_

below,
{Attention is especiallydirectedto the ﬁrst condition given
and no noticewill be taken of Queries not comblyingwith the
be
directions therein stated. Letterscontaining Queries must
“
marked on the top left-hand corner of the envelope Query
Department." No othermattersbut thoserelatingto the Queries
shouldbeenclosedin thesameenvelope.
this journal are replied to
Queries on subjectswithin the scopeof
post under the following conditions:—(r) Queries dealing
with distinct subjectsshould be written on different slips, on
one side of the paper only, and the sender'sname nusr be in
scribed on the back. (2) Queries should be accompanied,
whereverpossible, with fully dimensionedsketches,and corre
to keepa copy of their Queriesfor
sPondentsare recommended
(not post-card)
reference. (3) A stampedaddressedenvelope
"
be enclosed,and also a Queriesand Replies
should invariably
”
pages
of the current
Coupon cut out from the advertisement
issue. (4) Querieswill be answeredas early as possibleafter
usually
elapsebefore
days
must
receipt,but an intervalof a few
the Reply can be forwarded. (5) (onespondentswho require
that some
should
understand
an answerinsertedin this column
weeks must elapse before the Ref>lycan be published. The
cannot
be
guaranteed.
column
insertion of Replies in this
(6) All Queriesshouldbe addressedto The Editor, Tun Moon.
ENGINEER, 26~2o,Poppin’s Court, Fleet Street,London, E.C.]
The following are selectedfrom the Queries which havebeenreplied
to recently:—
8. E. P.
Installation.
[2r,752] Wireless Telephone
(issueof April
iBerkh-ampstead)writes : In Tm:" MODEL ENGINEER
”
29th, 1009)thereis an article by Grcgan on win-lossll.‘lt'!ph0ll(’.5.
I als) have a i-in. spark coil, and want to perform similar experi
ments, so I should be much obliged if you would enlighten me on
the followingpoints. (t) It says that further tuning can be cllccted
by aerials of different heights attached to tho frw- terminal of the
coil; there is certainly a free coil in the transmitter, but none in
the receiver—whereis the connection made? Is the aerial sub
stituted for K (the capacity) ? (2) Conccrning the inductance
mentionedin the receiver,it says that it should be as much as pos
sible the sameas the transmitting coil ; it it was the samelcngt“
and gaugewire as the secondaryof the transmitter, would it do?
Or must the coil be.of the samelength and gauge,and wound on
a bobbin of same diameter as transmitting secondary? It so, is
a core necessary? (3\ ls there a misprint in Figs. 4 and 5 of this
article, as in the text it mentionsan earth connectionto one terminal
of the secondary,and none is shown in the diagram.
The author at the article referred
to supplies the following replies to
your queries. (1) Yes, the aerial
should be substitutedfor the capacity
An acrial is only a capacity
K.
drawn out into the form of a wire,
so as to makeit reachto a givenheight
'
and for conveniencegenerally. Your
capacity might, with advantage,how
ever, bc placedat the top of theaerial
.
I
to increasethe total capacity, because
the centreof radiation from an aerial
the
appears to roughly coincide with
centre of gravity of the whole aerial
considered as a mass of metal. (2)
|
The receiver inductance should be as
tar as possible an exact copy of the
should
it
and
secondary,
transmitter
have similar core, but even then
will not be quite in tune, because
the transmitting coil inﬂuenced by
the inductance of its own primary.
make the receiving in
It would probably be an advantage to substitute
for primary
ductancc with sliding brass tube as
the inductance
gradually
over the case
coil, so that by sliding
tunewasobtained.
(3) Yes,
approximate
until
would bediminished
should in each case be
in Figs. and one terminal of the coil
connection.
earth
an
shown with
A. G
[21,948] \Vork Done by Spark or Induction Coil.
want to make and break an t-lcctricalcircuit.
(Airdrie) writes: high-tension spark of
coil
ignition
motor-car
to work from the
wish to get same motion that will
with a 4-volt accumulator?
fact, any
thermally-“in
or
cloctrostatically
circuit
complete
meansof getting motion trom the above coil.
trying to solve the
“in know an experimenterwho has inst bccn
close an electrical
problem which you have bctore you—how to reports that he
circuit by the spark of an induction coil. He
He ﬁnds
experimented.
and
voltmeter
obtained an old hot-wire
give good
that the action of the spark upon the wire sufﬁcesto
of
sufﬁcient
action
the
that
and
rangeof movementat the pointer,
worth your while
power to close his,circuit. Perhaps would be
to us which,
to experimenton this line. A method suggestsitself
advantageof
though we cannot certify its practicability, has the
In
thespark-gap
tried.
easily
vcry
extremesimplicity and could be
points
ot the coil's secondary circuit place couple oi platinum

which are the
of the circuit to be closed. The idea is
that the spark, which is conductive, will close the battery circuit
its' circuit.
and enable the battery to discharge, doing work in
should be glad to hear the resultsof any experimentingyou may

in

Queries and Replies.

September 9, 1909.

—‘

___

The Model

262

The Model Engineer

September 9. 1909.

Browne: dimensionedscaledrawing of the N .B.R. engineNo. 768
built by Mr. Holmes in 1898.
We append herewith a drawing of the 4—4—0 type express
engine built at Cowlairs Works, Glasgow, from designs of Mr.
Holmes, for the North British Railway, in 1808. We are unable
to trace whether No. 768 is one of these, but think it is. No
working drawings of this engine have been published, but we
obtained a hotographand someoﬂicial particularsand dimensions,
ﬁnd the diagram very fairly accurate. You do not
and you
say whether you are making a model of this type of engine,but,
if so, you should study the drawings for the model “ Dunalastair ”
locomotive (C.Rly.) published in our monthly issuesof 1901(Feb
ruary to November, Vols. IV and V). The general dimensions
and many of the details of the two Companies'enginesareidentical.
[22,044] Searchlight
Range. T. L. R. (Stech
for
your very interesting paper, Tn:
ford) writes: Being a reader 0I-mlle
Monti. Enomnn, I should be glad if you would answer me the
following query. I want to make a scarchlight to carry a beam
of light at least mile, either lit by electricitv or acetylene. If
electricity, I shoud like to know if a 2-in. by 3-in. gasenginedriven
by petrol and a r c. drum armature Empire dynamo would be
powerful enough. Also, what lens and reﬂectorare necessary?

and Electrician.

2(>3

I

cylinder in shape, being 3 ins. in length, 1} ins. in diameter at
top, and r in. m diameter at bottom. The case, into which the
water container is ﬁtted and which contains the carbide, is 2 ins.
in diameter and 5} ins. in length. How much carbide will I have
to chargeit with, and how long would one chargelast ?
Your water container will hold only about t-roth pt. For
this water supply a suitableamount of carbidewould be r} to 2 ozs.
The length oi time for which this supply will last depends upon
the amount of gas consumedby your burner. Find what is the
gas consumption of the burner you use. Then reckon that your
generatorwill supply about } cub. ft. of gas. Yes, it is suitable
for use on a bicycle.
H. McK. (Plumsteadl
Valves.
[11.614] Suction-actuated
writes : I have a set of castingsof a h.-p. gas enginefrom Good
win’s, of Leek. Their method of letting the gas and air into the
cylinder is by a valve, which has no mechanicalmovementwhat
ever—simply by the suction caused by the piston. I want to
know if this method is satisfactory or not. Both valves are at
back of engine,one for air and gas, and another for the exhaust.
The latter is worked by a tappet, and that in turn is worked by a
lever of! a small gear below the crankshaft.
This method is quite satisfactory on small engines, though we
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DIAGRAM or N.B.R. 4—4——0 TYPE EXPRESS LOCOMOTIVE.
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should prefer to have the gas valve operated mechanically. It
quite commonpracticeto usesuction air on evenlarge engines,

Reply from Reader.

A

44 X 60 X

r

I

20X24>fzo

{ti-:7

Ti...ro—rrotor.
t

[Thank you ior your note. Our reply refersto the larger (£13 3s.)
lathe, which has an eight-pitch lead-screw. For
ten-pitch screw
and the wheels you mention, your arrangement quite correct.
—En., 11.156- 12.]
a
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R. B. (Sabden)writes:
[22,039] Acetylene Gas Generator.
Will you kindly let me know whether my generatorwould do for
It of the type in which water drops to carbide
a bicycle lamp
needle valve,
ﬁtted with
tapered
water container, which

Further

Re Query lilo. 21,208 (issue of June. 17th last), "
Friend "
writes:
believeyour " R. D." (Shepton Mallet) refers to Drum
monds’ £5 lathe, which has No. 55 wheel and ten-pitch lead-screw.
Is not this combination the correct one?
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Your gas engine and dynamo are not sufficiently powerful for
the work. The most you could get in electrical energy with this
about :00 watts. One of our corre
engine as prime mover
spondents reports that, using 55o-watt dynamo, with home-made
arc lamp of 18 mm. carbons and 8-in. silvered-copperparabolic
reflector, the beam is such as to enable paper to be read mile
away. We recommend you to use an arc lamp and parabolic
reﬂector in making your experiments.
[22,043] Electric Bell Wiring. S. C. W. (St. Helens)
am ﬁtting up my housewith electricbells from ﬁve rooms,
writes
with an indicator in the kitchen, but cannotget the bells to ring nor
the indicator to work; the numbers—r, 2, 3, 4, 5—will not drop
strong enough, as
was supplied
think the battery
down.
spark by touching positive and
can get
with the gear, and
you
how
to
wire
up
so
that
will
Can
tell
me
negative wires.
work, as know am wrong in the wiring somewhere.
very
simple.
wiring
an
installation
as
this
One
for such
The
wire oi each pair goes through battery and bell in series, to the
common to all the
right-hand terminal of the indicator, which
indicator coils. The remaining wire of each pair goes to the ter
its
particular
window.
Perrin
Maycock’s book,
minal above
“ Electric Lighting and Power Distribution "
(6s. 4d. post tree)
indicators,
subject
the
of
as Well as on
is particularly helpful on
work. And have on seen our handbook,
general electric bell
”
post
it
an excellent
Electric Bells and Alarms (7d.
ee)
introduction to the subject.

The News of the Trade.
Correction.
An Advertisement
We are asked by the Economic Electric Co., Twickenham, Lon
don, S.W., to correct astatement made in their advertisementon
the front cover of Tm. MODELEnomeza for August 26th. In that
advertisementthey show hydrometerspriced 3s. each,whereasthey
should have given the price as rs. each,including case.

The Model Engineer and Electrician.

Answers to Correspondents.
C. A. (Sunderland).—We
recommend
a coil giving
a spark in air of not less than i} in. length.
“
"
is

Anxrous
motor-car coil may
(Loudon).—The
not have all the ﬁttings of the spark coil used in
“
a
laboratory, but certainly each
spark
co ."

l

Notices.
All correspondencerelating to advertisementsand deposits to be
“
addressedlo TH: Auvznrisenlrsr MANAGER, The Model Engi~
neer,‘ zo-zg, 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 thesr countries should be addrasrd.
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The following note from one of our electrical
advertisers speaks for itself :--“ With reference to
‘
Editor’s Page' in THE MODEL
your notes on the
ENGINEER of August 19th, we can fully endorse
your concluding paragraph, which interests us
particularly as we happen to be the ﬁrm in question
This gentleman
who wrote your correspondent.
complained bitterly of lack of enterprise in English
manufacturers who could not supply him with some
electrical stampings he required, and stated he had
written to some of the largest ﬁrms in this country
to know
without success, and they all appeared
nothing about such matters. You were so kind as
to send the enquiry on to us, and we were in a
position to quote your correspondent for the exact
\Ne
thing' he required. supplying him with samples.
cannot resist sending you the sequel to this some—
what wholesale condemnation of British business
done at all, and
no business
Result:
methods.
your correspondent ﬁzzled out with the remark
that he was not prepared to go any further in the
matter. We think manufacturers are, at least,
entitled to put their side of such cases before the

U

is

supporting.

t

.

Exhibition and Regatta prizes will then be presented,
To cover expenses, a small charge of 15. per ticket is
All
being made, each ticket admitting two people.
competitors taking part in the Regatta races will
Tickets and all information
receive a free pass.
“
Fair
may be obtained from Mr. Geo. F. Young,
bolme," Old Park Avenue, Nightingale Lane. S.“'.,
from Mr. G. Martin Weaver, or from Mr. G. Arthur
Smith, 44, Orlando Road, Clapham. The Clapham
Club are certainly moving in a very enterprising
fashion, and we wish them every success in these
ventures. From our knowledge of their previous
efforts of the kind, we can assure our readers that
and concert will be Well worth
the exhibition

'

Mr. W. ]. Frampton. Mystole. Chartham, near
Canterbury, writes to say that as an enthusiast
in model making and wireless telegraphy he will.
be pleased
to make the acquaintance of fellow
He is generally at home after
readers in his district.
5 p.rn., and his call signal for wireless communica
tions is “ M.Y.S." between 6 and 8 p.m.
I
t
*
Mr. Frank Bompas. Aegis Buildings, Box 345,
" As a
johannesburg, writes as follows :
Johannes
burg reader of your interesting journal, it has struck
me that it would be highly desirable to form a club
or society for those interested in model engineering.
yacht sailing, and model steamboat building and
sailing. At present I know of about half a dozen
enthusiasts, and we should be glad to get in touch
with others on the Rand who would be interested
in the formation of a Rand Society of Junior En
gineers.
I_should be glad if you would forward the
idea in your journal. which. I believe, has quite a
number of subscribers, and readers in Johannesburg
and district."

.

to the forthcoming Regatta
reference
announced in our last issue, we have been
asked to state that the Clapham Steam
and Sailing Club will be holding an exhibition of
model boats on Thursday and Friday, October 7th
This will take place in the Concert Hall
and 8th.
of the Alexandra Hotel, Clapham Common (close
to the Plough Tramway Depot), and prizes of
will be oﬁered
£1 15., ")8. 6d., and a silver medal
for the best exhibits, the judges being quite inde
The exhibition is quite open. and
pendent parties.
exhibits of boats from other Clubs and private
All the models will
owners are cordially invited.
On the evening of
be fully insured against ﬁre.
Tuesday, October 12th, a concert and prize distri
bution will be held, for which ﬁrst-class artistes are
This will be held at the Avondale
being engaged.
The
Hall, and Mr. Percival Marshall will preside.

ITH

ﬁnd nearly nine-tenths of
public. we ourselves
our correspondence
merely idle enquiries resulting
in nothing but waste of time and postage, or from.
“
catalogue hunters."
people who are professedly

thisl
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A Tesla Coil to Work in Air.
By

MR.

J.

J.

PIKE.

PIKE’s TESLA COIL.
j

M

R. HOWGRAVE-GRAHAM'S

articles on. and
experiments with, high-frequency currents.
have no doubt ﬁred the imagination of many
1 have often
of THE MODEL ENGINEER.
readers
wondered, h0wever,
how many amateurs have
"
"
in oil
essayed the task of making the Tesla coil
which is considered a sine qua non in such work.
Whatever the number may be, I feel sure the ranks
would be largely increased if
of experimentalists
the work could be done as eﬁiciently with a. coil
“
in air." The trouble with the oil insula~
worked
tion may be summed up in this way. The primary

may be wound and the secondary present no
insurmountable difﬁculties. We then have a box
to make which must be without nails or screws,
This is a big
and be absolutely oil or waterproof.
job—tor the amateur. Then comes the oil nuisance.
The Tesla coil made by the writer and described
in THE MODEL ENGINEER issues of October 17th
and 24th, 1907, is in a box—none too large—which
The
takes over 2 gallons of oil to cover it well.
weight of such a. piece of apparatus is considerable,
and this, with the risk of leakage, makes it suitable
for the workroom, but not for the apartment

Electrician.

September 16, 1909.
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is

X-ray work
hoops and rods—lighting up of tubes
with a small tube and screen—and so on. The net
result
such
that
used more fre
apparatus
the more interesting because all the
quently and
are
visible.
parts

My Experimental Work in Con
nection with Model Flying
Machines.

3

;

By E. W. Twmiso.
(Continued from Page 199.)
HE wood used in this model was mostly soft,
such as ought not to have been used
deal
was employed for the skids, with the result
that they easily broke and had to be renewed
eventually with tougher wood.
For these parts and
all framework birch has since been my favourite,
with White holly for very small parts, such as stays.
It was of this that the long stays in Model were
made, but the struts and plane crossbars were of
pine.

The planes were of bass, I-i6th in. thick, planed
down towmds each edge, the full thickness being
about one-third of the width of the plane from the
front or entering edge.
As ﬁrst built the elevator was of biplane form,
as shown in the general
arrangement drawings

FIG. 24.
(Fig. 22). \l'ith this the machine did not seem to
ﬂy satisfactorily; there did not appear to be quite
enough life at the front end. An accident, however.
put this right the top elevator plane and the strut
or uprights supporting
got smashed away without
injuring the lower plane. and the model was tried
with the one plane only. It ﬂew much better, did
not dip in front so much, showing that the extra
weight of the top plane with the angles and up
rights was barely carried by the plane itself. Still
the lift was not quite correct, and
was much
could increase or
puzzled as to a means whereby
decrease the lift without having to change the area
of the plane each time.
A variation was required;

I

l

it

;

it

:

1

3

3

i

11»

which may contain our ﬁnished work and where
demonstrations at times to admiring
we give
friends. In the workshop a coil (in a box full of
oil) weighing 36 lbs. may not be out of place, but
the
on the dining-room table it is a nuisance;
result, of cOurse, is that it is put away in a safe
place and very occasionally used.
A similar apparatus in air is not likely to be so
as one where the turns of wire are pro
effective
tected by an oil insulation, but it is effective enough
for most purposes, and I feel Sure that if our readers
would make this piece of apparatus they would
use it—frequently.
Referring to my previous article of the dates
mentioned above, I have nothing to add to that
description, except that having built the two—
primary and secondary—coils, they may be mounted
as in the photograph herewith.
on a baseboard,
having the terminals brought out substantially as
shown.
In building a simple coil such as this, the worker"
will require a small supply of thin copper “tape
and an ounce or two of No. 35 B.W.G. single cotton
To wind the secondary, I used a
wire.
covered
glass chimney, such as would be used in an enclosed
arc lamp; a neat and symmetrical white glass jar
of any equivalent size, say 6 ins. by 4 ins., would
The few turns of copper forming the
do as well.
primary are coiled to amdiameter double (81} ins. in
this model) that of the secondary; from these few
data the reader may choose his own size.
In the photograph the
secondary is on a. glass
cylinder 6 ins. by 4 ins.,
and the wire is evenly
wound on with a strand
of cotton separating each
turn for a space of 5% ins.
There are approximately
The
400 turns of wire.'.
of ﬁve
primary consists
turns of copper strip coiled
and formed on a drum
to the diameter required.
The spaces should not be
more than, nor much un
der, g in.; but, as bought,
the strip will rarely be
straight enough to conform
exactly to these condi
tions, and here and there
it may be necessary to use
small ebonite wedges to
keep the turns away from
each other.
At three or
four places also the copper
turns are
and
spaced
screwed to a small block of ebOnite, say, 3 ins. by
If for oil insulation,
in. thick.
is a
in. by
mistake to varnish the secondary turns; but for
the “dry” coil this may be dOne, using an induc
tion coil of any size over ins.
using, at any rate,
an equivalent spark gap of 2} ins. or so and a Ley
deu jar (l-gallon), sparks of
ins. are' got between
the secondary terminals of the Tesla—brush dis
Worked in the dark the coil
charges are longer.
is a mass of feathery discharges,
and forms an
interesting exhibit.
All simple experiments which
have done with
the Tesla in oil may be done with this light and
portable apparatus—brush
with wire
discharges

and
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obviously, on such a small machine, some simple
arrangement was desirous.
It was evident that to vary the lift in front the
angle could be kept constant and the area changed ;
or, the area could be constant and the lift increased
or reduced by increasing or decreasing the angle.
Either of the methods would give exactly the same
result, but of the two the latter seemed the simpler,
and is, of course, the means employed in all areo
'
planes of full size.
The drawing (Fig. 23) shows the means eventually
employed. “'ith this arrangement it is possible to
adjust the angle to a nicety, and it accomplished its
purpose so well that l have adhered to it since, with
The
certain modiﬁcations, in most of my models.

September 16, r909.

and.
consequently, as they were more ﬂexible,
on
would put compressive
stresses
long stays
which would buckle and break them. This rendered
Now,
the machine rather less like the \V right ﬂyer.
instead of reproducing the original design of the
model, which design has, of course, been already
published, I propose in these pages to give some
modiﬁcations which, for the beneﬁt of thosc who
prefer it, will make the ﬁyer a very approximate
scale model of the Wright Brothers' aeroplane.
As space does not sufﬁce this week. the drawings
I
will form the subject of my next contribution.
of the planes in a
may say that the measurement
whilst
fore and aft direction will be increased
retaining the same span, viz., 20 ins., so that these

FIG. 25.
two photographs (Figs. 24 and 25) show the general
of this machine
and details of the
The rubber which is
elevator adjusting device.
employed to put the thread under tension should
not be sufﬁciently strong to break the thread
should the plane be pushed back and suddenly
At the same time, it
allowed to spring forward.
should be sufficiently powerful to prevent the
" drift" of the
plane stretching it when the ma
chine is in ﬂight, thereby automatically increasing
the lift of the elevator.
As regards the capability of this model for ﬂight,
I may say it left little to be desired.
Its stability
was good and on several occasions it covered some
fairly long distances
considering the number of
revolutions and pitch of screw, and when later it
was tried with an improved type of propeller, it
did better still.
My fourth machine was the No. 2 model shown
in the drawings accompanying the publication
previously referred to.‘ In this the stays were
much shorter. This was because the skids were
made somewhat lighter in section than in Model 3
appearance

"'

Model Aeroplanes: How to Build and Fly
Them," price is. ; by post IS. 2d. from this office.

planes
planes

will scale it in. to the foot for the 4o-ft.
I
of the famous prototype.
(To be continued.)

A GLAZE FOR COMMurATons.—Cornmutators give
better results and wear less rapidly if they can be
made to glaze over.
As it is necessary in electro
plating dynamos to use copper brushes, it is more difﬁ
cult to glaze the commutator than when carbon
brushes are employed. Owing to the low conductivity
of carbon, they would have to be made much larger
than those of copper to carry the same current. The
following composition, says the Brass World, has been
found excellent for glazing the cominutators of elec
Dissolve 4 02$. of caustic
tro-plating dynamos:
potash in l pt. of water. and then boil and add 1 oz. of
ﬂowers of sulphur.
Boil until the sulphur is wholly
or partially dissolved, making a yellow-coloured
solution.
Then add lard oil and boil until a soap
Cool, and add a mixture of equal parts
is made.
of sulphur and graphite (very ﬁne. or that known
as electrotyper’s graphite) until a thick paste
is
produced. This is applied to the commutator,
but very little is needed to produce the desired
results.

September
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only a plain brass collar underneath to take up
end pressure,
but
do not ﬁnd any appreciable
friction.
On the top end of spindle there
acollar
to keep
in position. Other ideas could be used
it

is

I

Machine.

By \V. F. MANLEY.
little machine has proved very useful, and
being easy to construct, and costing very
little, a description may be of interest.
The pillar is a stock length (24 ins.) oi i-in. mild
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DRILLING

here, say a ball-bearing ring underneath and a
pair of locknuts on top.
The loose head
bored sliding ﬁt on pillar, the
horizontal boss
tapped %_in. Vl'hitworth for locking

6

.5

4

3

2

A

LIGHT PILLAR

ELEVATION or DRILLING

MAcnnm.

The ﬁxed and loose heads are in iron
of the same pattern, to dimensions given in draw
ings.
The ﬁxed head
bored
tight ﬁt on
in., the hole
pillar, the holes for spindle are both
in horizontal boss
7-ioths in., and this hole
also drilled through the pillar when head
in
pesition.
this hole a 7-16ths-in. rod
Through
ﬁts. which carries the guide pulleys. Two 3-i6ths-in.
grub screws hold the head in position
they are let
into pillar about 3-i6ths in. deep.
The spindle
have at present
l'in. steel, and

FL!!! of fixed head

;

§

A}

l

is

I

have put a length of 3-16ths-in. steel in
bolt.
this nut, which serves as a locking lever, and
The upper hole for
does away with a spanner.
in., the lower one
in.
into the latter
spindle
and spindle ﬁts. The
the collar for hand~wheel
in. for half its
to
spindle
Q-in. steel reduced
is

I

;

is

is

is

is

‘

fin.

1}

is

round steel.
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lRmders are "I! and to (onlnbule short pmrti'cal item: {or "MS
iolumn. band on thrir own workshop experience. Accepltd
(onlnbulxomwill he paid la! on publication, desired,accord
mg to mail.
All mat!” intruded [or this rolumn should br
marde " WORKSHOP" on Ni: Ml'thﬂL]

Drill Chuck for Drummond Lathe.
By C. A. \ViLLomzs.
The drawings herewith illustrate a handy attach
ment to be used in conjunction with the converter
supplied for the 3b-in. lathe. Although primarily
for drilling jobs which are being held in the self
can be put to a variety of smaller
centreing chuck,
" chucking "
jobs.
It consists of a body B, which
tapped i-in.
\Vhitworth to ﬁt the converter A. It
bored out
It can be either a casting or
to a convenient size.
made from brass rod.
The slot
out out to
The carriers
receive the setscrew SS.
are made
by turning pieces of brass to a good fit and then
drilling them when in situ with a new drill to
ensure accuracy;
held in the self-centreing chuck,
the carriers can be permanently attached to the
drills. The whole apparatus can be used on the
mandrel, using a faceplate on
to form a table.

.Shcwinq 4’19/6 of

C. A. WILLOMES.

An Adjustable Boring Bar.
By H. MAPLETHORPB.
noticed the very interesting illustration of an
old pattern steam engine on page 507. Vol. XX_, 0!
THE MODEL ENGINEER, also an adjustable boring
thought a few hints on the
bar on page 5H, and
making of tools might prove interesting to many
therefore haye pleasure
of your young readers.
in giving the accompanying sketch, With descrip
tion of make and use.
_
single
an adjustable boring-bar using
Fig.
a

is

AN alloy of 90 per cent. platinum and 10 per
cent. iridium was used by the Parisian Commission
for making the standard metric weights and measures
It extremely hard,
(says the Mechanical World).
unaltered upon exposure
as elastic as steel, and
to the air.

By

I

is

are turned upwards at an angle of about 10 degs.,
so as to bring the pulleys in line with the driving
wheel, which in my case
15 ins. diameter, single
speed.

is

LATHE.

CHUCK FOR A DRUMMOND

I

DRILL

1

SHOWING

I

Dumas.“

is

1»

The thickness of arm
steel ﬁxed to arm, as shown.
in., this allows the short length of rod'to
being
slide in the guides thus formed, and saves cutting
keyways in spindle.
_
_
The guide pulleys are two ordinary zi-in. sash
arms,which
two
3-16ths~m.
pulleys, running tree on

A

C

8

qu/d‘ [Dal/ch

is

is

is

it

Bus

1-:

Ker/way

Workshop Notes and Notions.
I/

A i-in. nut is screwed up against shoulder
length.
thus left, and one of its faces tapped } in. for
insertion of a couple of inches of }-in. rod. which
slides between two pieces of 1}in. byi in. ﬂat mild

September l6, 1909.
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point tool, which can either be
in. round or 1}in.
square steel, and, as shown, is intended to be placed
in the lathe poppet head instead of the poppet
spindle, the latter having been taken out. and Fig. i
ﬁtted in a good fit and screw-cut, as shown at F.
\Vhen it is held in the lathe this way, it is central,
and is a suitable bar for boring the cylinder, as shown
on page 507, Vol. XX.

and Electrician.

:71

The setscrew constantly gets burred over so much
that there is no other remedy but to cut it oﬁ’, and
I have had several at one
get a new screw made.
time to do, that I put my considering cap on and
got out an idea of not only screwing the burr oﬁ,
but saving the screw too.
The sketches I have given
will make it quite clear I think. Fig. 1 shows the tool
pillar, with the device in the slot: that is a die.

F193.

F/9.2.
A is turned a good ﬁt to poppet—(it can also be
made square, so as to use in slide-rest at will)—
it is reduced to 4}in., and a i-in. hole is then drilled
at an angle of 30 degs. with the bar, commencing
It is then screw-cut 20 threads
exactly at the edge.
per in. for the screwed collar D to ﬁt on ; the collar D
has a number of l-in. holes drilled in, so that it
E
can be adjusted by means of a. tornmy-pin.
is a l—in. retaining screw drilled and tapped at
right angles to tool. The end of tool C is ﬁled ﬂat
for collar D to ﬁt against. By this means we can
set the tool to I-Ioooth of an inch, the collar D
To adjust it,
being graduated for that purpose.
ease off screw E, set up collar D the required amount,
and tighten again. With this bar we can get right
down to the comer of a dead end, and it works
well.
Fig. 2 is a double-ended tool and boring-bar,
and is also intended to ﬁt the poppet headstock,
and is suitable for taking the ﬁnishing cut out of
the cylinder, as shown on page 507. The two draw
ings are half full size, and Fig. 2 is turned the same
size as Fig. 1 ; but the tool His ﬁtted in the bar at
It is Secured
right angles and cut at both ends.
by a l-in. setpin G. This bar will produce a perfectly
smooth, round, and parallel hole, which is so es
sential in a cylinder but so difﬁcult to get on a
lathe by any other means, except by reamers, which
are so costly. The cost of these bars (turning and
ﬁtting) will be about 25. each.
Fig. 3 is an end view showing clearance on cutting
tool H. Either bar can be used in either slide-rest
or poppet, at will.
Bars A and B are made oi mild
steel; the tools H and C are best Armstrong
Any further information will be
\Vhitworth steel.
gladly given.

An Easy Method of Clearing Pillar Setscrews
By W. SAWYER.
No doubt many of your readers who, like myself.
are in the tool-making and millwright line, have at
some times tedious jobs, and have to conjure up
all sorts of devices to get over them.
One job that
always comes in the way is tool pillars of lathes.

There are two ways of making this die: first of
in., and
all, if you have an old screwing die, say
your setscrew is the same pitch, put it in the ﬁre

i

Fig. /.

Piece
54mg

screw
Screw
burr lb

01‘ die nu!“
pi/‘c/r as

m”?
be

removed
Tool posf
ELEVﬂT/O/Y.

Piece of
die nut

QH
PLﬂN.
METHOD or CLEARING LATHE PILLAR Serscnnws.
and soften it, cut out the shaded portion indicated
in Fig. 2, which will ﬁt in the slot of pillar post
and bear on the screw.
If it is put in the vice and
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slightly tightened the screw can be withdrawn, and
the burr will be screwed 05.
The screw is saved
and also the time.
Fig. 3 shows a circular piece

The gauge is made of brass sheet, 1 in. or 3-16ths
An ordinary
iece of plate-glass G is
in. thick.
cut to fit aperture in E or observing water level.
D shows bottom frame of gauge which
is made thicker, as shown in section, and
/0/d die sofl'ened and shaded
and r'e-haro/ened
contains tapping and tapped holes for the
[niece cul' QWC
Size of die same as screw
screws or studs that secure the centre
portion and cover-plate F. and F. These
contain clearing holes.
This portion of
the gauge. i.e., D, is secured direct on to
_
boiler shell or end of boiler by rivets be
/ess lhan
tween the tapped holes or by soldering.
wid/b of 5/0/ in
A radius, as dotted line in section, can
roo/ posl‘
be ﬁled in it for ﬁtting on to shell of verti
Lonqer Ihan d/sl‘ance
cal boilers.
from 56"va fo ou/Zside
_
Water gains access to the gauge simply
1‘? F19 I
of /'00/ pas/“,as shown
by drilling holes in the shell of boiler, one
at each end of the slot, in frame D, after
Fig. 2
it has been fixed.
Brown paper or millboard constitutes
New die m d: special/7
the joint, which is cut to size of glass
with a slot as shown at H.
5a me iize
C shows the
Cocks are omitted as
as screw
gauge complete.
the chances of burst glasses are remote.

\.

\‘k—‘S/Iqbf/y
a/

L

e55

f/ran

of s/of

poo/i

I'n

Lon9er~

widfh

foil/p
Fig

I/Ian dis/'anCQ

from screw

+1

of

fool posl‘

a/‘Iq FI'QI,

’0

3.

CLEARING LATHE PILLAR

SErscRizws.

of steel for making a new one if an old one is not
at hand. Set out from centre the diameter of tool
post, allowing a little so that the die does not bear
on the sides but on the screw.
Then set out the
width of slot an easy ﬁt, cut out the shaded portion
after you have drilled and tapped hole, harden
and temper in oil.

l
l
|
l

Compact Water Gauge for Model Boiler.
By R. R. ANNE-r-rs.

The enclosed are sketches
am constructing for a model

AS FUEL.—Coal-dust
COAL-DUST
is not
much used as a fuel in this country, and
therefore
it is interesting to note the
opinion of Mr. R. K. Meade, who has had
considerable experience
with pulverised
fuel in America.
The coal most suit
able is one rich in volatile matter—such
as gas coal or lignite, but others less rich can be
The cost
successfully burnt if ground very ﬁne.
of grinding is said to be about the same as the
cost of gassifying, and since 25 or 30 per cent. of
the available heat is lost in a gas-producer plant,
Mr. Meade considers that pulverised fuel has the
advantage over gas in the matter of economy.
It is also possible with coal to obtain a higher
For the
temperature than with producer gas.
effectual combustion of coal~dust a capacious
brick-lined combustion cham
and preferably
coal-dust,
and for this reason
ber is desirable.
although very successful in metallurgical work
and cement burning, has not achieved much
success in boiler ﬁring.
The dust is forced
into the furnace and thoroughly mixed with
air by means‘ of an injector fed by a screw
conveyor, and supplied with air at a pressure
of about ten ounces.
It may be remembered
that an attempt was made at the Glasgow
' Exhibition to run an internal-combustion engine
of the Diesel type on coal-du'st fuel, but it was
unsuccessful.—Science and Art 0/ Mining.

014/5qu

as Jhown

of a. water gauge 1
boiler,
and thinking

l

THE Postmaster-General
has stated that
capital cost of the Post Office wireless
telegraph station at Bolt Head has been about
{2.000, and its annual cost, including allow
ances
for interest and depreciation. is esti
mated at about £7 50. The work of the station
hitherto has been chieﬂy experimental. and
in connection with the arrangements for giving
effect to the International
Radiotelegraphic
A considerable number of ships
Convention.
report their position to Bolt Head in passing,
but happily no messages have had to be received
from ships in distress—The Engineer.
the

Strrion
0nA8

F

the design will suit the requirements of some of
my fellow readers, I submit them with that view.

The Model Engineer and Electrician.

16, 1909.
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Locomotive Notes.
By CHAS. S. LAKE,
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SMALL PASSENGER TANK ENGINES (S.E.
C.R.).
One or two correspondents have asked for an
illustration and
few particulars of the new class
of small six-coupled side tank engines designed by
Mr. Harry \Vainwright, chief mechanical engineer
of the S. E.
C. R. for branch line tratﬁc, and built
at Ashford works.
Accordingly No. 754 of this
series is illustrated on page 274.
The engines are
rather larger than the diminutive 0—6—0 type tank
engines of Mr. Stroudley's design on the Brighton
Railway known as the "Terrier" class, but there

LOCOMOTIVEC

Goons ENGINES (NORTH
RAIL\VAY).
The six-coupled, 0—6—0 type, goods engines
"
of the
P2 " class on the North-Eastern
Railway
rank among the largest of their kind on British
indeed, they are not actually the largest
railways,
in many respects.
The ﬁrst of the series was built
at the North-Eastern Railway shops at Darlingtou
between
four and ﬁve years ago, and the writer
was one of those who was present on the footplate
at the initial trial trip of the ﬁrst engine.
Since
then other locomotives substantially of the same
design and proportions have been built, _.nd very
powerful and elﬁcient they have proved. Recently
Co., Ltd., of Darling
Messrs. Robert Stephenson
ton, have constructed a further series. one of which
illustrated herewith.
by their courtesy
Some modiﬁcations have been introduced, princi
pally in respect of dimensions. 'lhe cylinder pro
a reduction
portions remain the same, but there
in steam pressure, smaller total heating surfaces. but
higher total loaded weight. The cylinders have
diameter of 18% ins., and
piston stroke of 26 ins.
ft. 7} ins. diameter on
The coupled wheels are
tread, with a wheelbase of I6 it.
ins.
The total
now 1589-36 sq. ft, the grate
heating surface
ft.,
area 20 sq.
and the working pressure 180 lbs.
per sq. in. Corresponding dimensions in the earlier
engines were 1,664 sq. ft, 20 sq. It., and 200 lbs.
The tractive force of the new engines'
per sq. in.
is 26-090 lbs., and the weight in working order
cwts. The tender is of the six-wheeled
49 tons
ins.
The tank
type, running on a base of 12 ft.
tons of coal are
capacity is 3,000 gallons, and
carried. The Weight in working order
37% tons.
The engines are painted black, with red lining.
EASTERN

Goons

SrspnexsoN-Buim‘

RAILWAY.

LOCOMOTIVE.

SIX-COUPLED

GARRATT

The writer
has received
from Mr. Herbert
Garratt. inventor of the special type of locomotive
of that name, which was illustrated and described
in the “ Locomotives Notes,” August 5th issue,
pointing out that the diagram on page 126 shows
a Garratt engine traversing a curve of 330 it. radius
—5 ft. only—instead of, as stated by a slip of the
pen. 33o chains. There is, of course, awide difference
and thanks are due to Mr. Garratt for pointing
it out. That such large engines should be able to
negotiate curves of 5-(t. radius without difﬁculty
shows them to be exceedingly ﬂexible and well
for which they are
adapted for the special purpose
intended.

HEAVY

Tm:

A.M.l.Mech.E.
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surface
Fire tubes, 797-2 sq. ft,
ﬁrebox, 75-7 sq. ft.
total, 87z-9 sq. ft.
Grate area, 12~2sq. ft.
Diameter, leading,
\Nheels:
it.
ins.
diameter, coupled,
diameter,
it. 10 ins.
it.
ins.
trailing,
Total, 19 ft.
Wheelbase
ins.
it.
rigid,
Weight in working order: On leading wheels,
11 tons
cwts.
on coupled wheels,
on trailing wheels,
23 tons 16 cwts.
tons.
tons; water, 1,000 gallons.
Capacity: Coal,
Tractive force
11,197 lbs.
Adhesion
12,090 lbs.

Heating

4

New GREAT EASTERN TANK Esomas.
From Mr. S. Dewar Holden, Locomotive Super
intendent of the G.E.R., further particulars relating
to the new branch line tank engine, illustrated and
described on pages 153 and 154 of the August 12th
issue, are to hand.
From these it appears that
two of the engines. i.e., Nos. 1300 and 1301, have
already been turned out. and are working on the
Hadleigh and Buntingford branches, while others
are under construction in Stratford \\"orks.
All
windows in the cab are'made to open, and this,
combined with the large area of window space,
gives a light and Well-ventilated footplate, whilst
the side doors provide protection in rough weather.

S.E.

:

LOCOMOTIVEZ

&

S1x-c0u1>1.r.n TANK

plates.

:

SMALL

and
The engines are equipped with Vl‘estinghonse
hand brakes, blocks being applied to each of the
The blast pipe is of the variable
coupled wheels.
pattern, and other special ﬁttings include a triple
sight-feed lubricator, tank,water gauge, and patent
As one or two correspondents have
spark arrester.
written stating their intention of modelling the
engine and asking whether particulars, additional to
those appearing in the August 12th issue. can be
in giving herewith
given, the writer has pleasure
a more complete
list as kindly supplied by .\lr.
Holden :
Cylinders : Diameter, 15 ins. ; stroke, 22 ins.
Boiler:
Diameter of barrel,
3 it. 10} ins.
(minimum outside); length, 0 It. 1 in.;
working pressure, 160 lbs. per sq. in.
Firebox:
Length outer shell, 4 it. 6 ins;
width outer shell, 3 it. 11 ins.
Fire tubes: Number, 199; diameter.
ins.
outside; length,
it.
ins. between tube

:

The 5.13. & QR. loco
is not a very great diﬁerence.
motives present a smart appearance. both in regard
to their design and the style of ﬁnish.
They are
of dealing with taiiish loads too, and of
capable
running at higher speeds than most people would
credit them with.
There is not much scope forlcomment in a design
of this kind, the main features of standard larger
It
being reproduced here in miniature.
engines
will be noted that the brake power provided is
all wheels being ﬁtted with brake blocks,
ample,
while the weight to be controlled and the speeds are
both comparatively quite moderate.
The leading dimensions are as follows :—
Cylinders: Diameter, 12 ins.
Piston stroke, 18 ins.
Wheels: Diameter, 3 ft. 9 ins.
“'heelbase, 11 it.
Total heating surface, 439 sq. it.
Grate area, 9'1 sq. ft.
Boiler pressure. 180 lbs. per sq. in.
\\'eight in working order, 28 tons.

September 16, 1909.

9

174

The Model Engineer and Electrician.

September 16, 1909.

New BRITISH LOCOMOTIVES.
One or two interesting locomotive designs
have
been added to those already in vogue on some of
the British railways lately.
On the Highland, Mr.
Peter Drummond has introduced some heavy
0—6—4 type tank engines for banking service.
These are powerful engines with 181--in. by 26-in.
frames,
inside
the
cylinders, placed
six-coupled
wheels 5 ft. diameter, and a boiler having a total
1,268
of
ft.
surface
The
heating
sq.
grate area is
22-43 sq. ft., and the working pressure I80 lbs. per
sq. in. The trailing bogie has four 3 ft. 3 ins. dia
meter wheels spaced at 6 ft. 6 ins. in between cen
tres. The total wheelbase
is 27 ft. 3 ins.
The
engines are painted plain green without panelling
words
or lining. the
“The Highland Railway"
appearing in large-sized letters on each side tank.
are
the
North
British Locomotive Com
The builders
On the North-Eastern Railway some modi
pany.
fied "Atlantic" express engines will shortly be
placed in service, while N0. 1350, the new 4—8—0
type tank engine, was at the time of writing running
trial trips. The ﬁrst of a new series of six-coupled
goods engines ﬁtted with superheater has recently
The Great
been put to work on the L. & YR.
Northern is going in for more 4—4—o's, and the
Rhymney has on order some new 0—6—2 type
Some of the engines referred to will
tank engines.
be illustrated and described in future issues.
Locomotives
FOR THE COWLAIRS
INCLINE.
A Glasgow correspondent writes to say that Mr.
P. Reid, Locomotive Superintendent of the
North British Railway, has designed some powerful
tank locomotives for banking service on the Cowlairs
incline. on which the majority of trains were until
recently hauled by means of steel ropes actuated
by winding engines, as a. means of assisting the loco
motives on the outward journey from Queen Street
High Level Terminal Station.
NEW

BANKING

“I

Yellow Brass Mixture

for Plumbers‘ Brass
Goods.

steam pressure yellow brass does not
results,
It
and cannot be used.
leaks and becomes brittle at such a point, and is not
sufﬁciently non-corrosive for some kinds of work.
A red metal, therefore, is necessary for such work.
For plumbers' brass goods, such as faucets and
cocks. or similar work, yellow brass can be used
to a good advantage in spite of opinions to the
contrary, and is much cheaper than red metals.
Some
manufacturers maintain that although a
yellow brass mixture is cheaper than a red one, the
castings made from it are practically no cheaper
than those made from red metal on account of the
of loss; but this has not been
greater percentage
found true in practice, and evidently has been
brought about by the use of a poor mixture.
A yellow brass mixture for making plunibers’
brass goods should not contain too much spelter,
or the castings will contain dross. and leak.
The
following one has been found very satisfactorv' for
such work, and is extensively used :—
..
..
.. 70 lbs.
Copper
Zinc
..
..
..
.. 25 ,,

FORgivehighgood

Lead

Tin..

..
..

..
..

..
..

..
..

3,,
2,,

27S

The tin is necessary for producing the desired
stiffness and hardness, and the lead will impart the
free cutting qualities required in brass to be worked
on automatic tools.
Care should be taken not to
This mixture
exceed the quantity of lead given.
will give hard, strong castings, and will cast soundly
and run freely.—Bmss World.

A Sensitive Drilling Machine.
EXT

By H. Muxcxsran.

to a lathe, a drilling machine is, per‘
haps, the most useful tool one can possess,
and to those who have in hand model
work of any pretension it is almost a necessity.
True. a lot of drilling jobs can be done in the
lathe, and in some special
cases the lathe is
the most suitable tool for the work;
but for the
general run of work drilling in the lathe is but
a makeshift at best for the purpose.
and the
leads to disaster;
attempt to use it sometimes
while, in a general way, there is an amount of awk—
wardness in holdingy the work and getting the feeding
satisfactorily done, besides the difﬁculty of seeing
what the drill is doing. Where the drilling is done
by hand there is a great liability of getting the hole
untrue; it is so difﬁcult, to judge from the position
that the brace is held, whether or no the drill is
even approximately going in the right direction,
and it is more the exception than the rule to get
a hole sensibly true.
the question of workmanship there is
Besides
also the question of the capacity of getting through
a very largely increased
quantity of work which
It is a well
a machine enables one to accomplish.
axiom that no time is lost in keeping
recognised
It is equally true that
one's tools in good order.
a tool specially suited to many ordinary operations
is well worth the outl;y in cash or in the labour of

making.

With the advent of the twist drill of improved
pattern and quality came the demand for a lighter
class of machine of simple design where the usual
automatic feed gear might be dispensed with and
the operator have full control of the feed by means
of a lever or handwheel, enabling him to judge
exactly of the amount of pressure put on the drill,
and at the same time whether or no the drill was
It also allows a stop to be
working satisfactorily.
used to prevent the drill going beyond a given
depth, and to a great extent ensures the attention
of the operator.
The engravings show a small drilling machine on
lines of the sensitive drilling machine now installed
in most of the best workshops. The writer has
this in hand for his own use, and although it is made
with the idea of using with partshe already possesses,
the design may be of service to those readers of
THE MODEL ENGINEER who desire to make a similar
machine.
The machine is intended to be mounted on the
bed of a Ill-in. B.G. screw-cutting lathe (described
in THE MODEL ENGINEER, july 25th, I907, et seq.)
ﬁxed on the end behind the poppet-head, and
arranged so that the band will be in line with the
wheel ﬁxed on the end of the crankshaft, the }-in.
bolt shown holding it in a similar way to that
adopted for holding the poppet-head. The base
is also holed so that if it be desired it may be bolted

:;6
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to the bench, in which case some other method of
driving will be necessary, depending on the source
of power to be employed.
To the base is cast a column 17} ins. total length,
The column may be longer if
including base.
The diameter, when
(say, 20 to 24 ins).
preferred
turned, is 2; ins., and the metal about in. thick.

i

5cme

SeptemMr

16, 1909.

the end of the column. If the taper hole be beyond
the means of the amateur (which is most likely. as
the casting will not swing in a small lathe to allow the
boring of the hole by means of the slide-rest) the
work may be done by turning the column down
to suit a. parallel hole about 2} ins. diameter, which
may be bored in the usual way, bolting the casting

In an? Me

SIDE ELEVATION or SENSlTlVB DRILLING
The head is bored taper to ﬁt on the end of the
column. A very small amount of taper will sufﬁce,
and the column turned to suit—it will be better
to ensure the top and bottom of the taper being
exactly ﬁtted—the middle may be slightly eased
oﬂ. Care should be taken that it does not bear on

MACHINE.

to the lathe saddle, and using a cutter-bar Letween
This method will bring the work
the lathe centres.
within the scope of a 3}~in. centre screw-cutting

lathe.
The part marked
to

be bored

before

III

on the drawing is intended
the column is ﬁnished. as it
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not too deep, as it may require to be
modiﬁed. Now ﬁx the head to the column.
and letting the foot overhang the lathe
bed let the parallel part of the column
rest on two pieces of bar of equal thick
ness. Support the casting so that the head
swings over to an angle of about 45",
then use a scribing block, and, taking the
lathe bed as a surface-plate, scribe a line
across the centre pop previously marked,
and a corresponding line at the end oppo
site.
If now the casting be swung over
to the contrary hand, and a line marked
in a similar way, we can at the intersec
tion of the lines determinea centre through
which a line passing through the centre
already marked would be parallel to the
axis of the column. If the second centre
is not near enough
to the centre of the
boss, it may be desirable to modify the
ﬁrst so as to divide the error between the

have a lathe large enough to allow the arm to swing
when bolted to the faceplate will bore the Larger
The faced part
hole and face the end of the base.
will only need to be set against the faceplate to
ensure the other hole being true.
Where it is desired to have a table that can be set
to any angle. an alternative arrangement is given by
the piece marked IX, to suit which lugs will be cast on
to the bars, as shown at B.
These lugs will be ﬁtted
with wedge-head
bolts as shown, marked X. and
the arm made with a dove—
tailed piece turned to the
dimension given. Where
the driving band will not
interfere with the move
ments, this part may be
made in addition to the
ﬁxed arm. If it be desired
to have only the swivel
ling arm a steady pin
should be ﬁtted so as to
ensure
it being squared
properly when the table
is required to be exactly
As, generally
horizontal.
speaking, an amateur has
not the necessary appli
ances for cutting a key
way either in the spindle
or in a sleeve attached to
the driving pulley, the
arrangement for driving
. the spindle (shown on the
drawing) is adopted. Two

\4

V.

/

III)

,

two.

Having carefully marked the centres the
hole may be drilled in the lathe, providing
the alignment of the latter be fairly true.
Chuck a *-in. twist drill and get the work
between
it and the back centre, taking
care that the drill starts right.
To thi.
end a i-in. circle should be scribed on
each boss.
A rimer would, of course, be desirable
to follow the drill, failing this the skilinl use of a
Q—in. round ﬁle may be all that is necessary.
Assuming that the spindle is parallel with the
column there should be no difﬁculty in getting
the table square with the spindle, the only point 10
consider is how to get the arm (marked
bored
so that the two holes should be parallel.
Those who

//’/////%/.

should be a' tolerably good ﬁt, and it is easier to
turn a piece to ﬁt a hole than to bore a hole to ﬁt
a turned piece.
Referring again to the head (marked II on the
drawing), it is very important that the spindle be
parallel to the column. The marking oﬁ will not
be a difﬁcult matter, having a decently true lathe
bed to work upon.
Find the centre of one of the
spindle bosses (say the lower) and put a mark on
with the centre punch where the hole should be—

September 16, 1909.
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of 5-16ths in. diameter steel rod are turned
down at the ends and tightly driven into l-in. holes
drilled into the driving pulley and the handwheel.
The rods are of such a length that the combination
will ﬁt comfortably into the space between the spin
The travel of thb spindle is
dle bosses on the head.
limited to about 1} ins., but this will be found quite
sufficient.
If the case demand more travel the

pieces

September

16. 1909.
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same result may be gained by moving up the table
The spindle
each time the travel is exhausted.
is bored to the same dimensions as the lathe spindle
to take a small drill chuck (illustrated in THE MODEL
ENGINEER, November
To ensure
14th,
1907).
the drill being driven a cap is screwed on the spindle.
hole,
has
a
ﬁts
This cap
which
over a square
square
on the shank of the chuck.
detail,
The feed lever is shown in
marked IV.
This gives a purchase of about 2% to r in., and
ﬁtted with a balance
weight sufﬁciently
is
heavy to bring the spindle and drill to the top

position.

A Gas and Petrol Driven Light
ing and Charging Plant.

!
4
i

I

An adjustable stop, marked VII, is shown for
it is desired to drill a. number of holes to

exactly the same depth.
Spindles for guide pulleys are shown ; these are
to be adjustable to suit a varying diameter of
driving wheel.
It is the usual practice to arrange ball bearings
for the thrust.
Suitable parts of an old bicycle
may be utilised for this, a race turned in the die,
and {-in. diameter balls ﬁtted.

By P. \VEerORELAND.
AVING

queries in THE MODEL
engine
regarding small
gas
failures, etc.. I am forwarding you a. photo
graph of a small gas or petrol engine and completi
lighting and charging plant I have made up during
the last twelve months.
Although I have made a
few alterations since the photograph was taken.

GENERAL VIEW or MR. F. WESTwJRELANv's

use when

z79

read

several

ENGINEER

ELECTRIC

GENERATING PLANT.

I will give a few details. particularly of the gas
engine, which I hope may be a help to some fellow
modellers.
The castings of engine and also dynamo parts
were
bought through firms advertising in THE
MODEL ENGINEER. The gas engine castings were
rather rough, but have made up into a. very good
Dimensions of same are : Cylinder, 2} ins.
engine.
by 3;} ins. ; gun-metal connecting-rod, § in. ; crank
shaft, 9-16ths in. ; crank-pin ; two ﬂywheels, 10 ins.
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\Vater tank
ft. high, 12 ins. diameter; circu
all i-in. bore.
lating pipe work
There
a tap
at bottom to shut off water to cylinder in winter,
and drain pipe to drain cylinder when necessary.
The tank might well be another
ins. larger in
diameter as water gets about 140° F. after about
four hours running on full load. The gas pressure
seen on right leg of stand.
gauge
This
ﬁnd
When
ﬁrst started up plant
very useful.
had
a little bother at night when
wanted to start up
the engine, as
could not get the mixture just the
same as during the day.
found after ﬁtting gauge
there was quite
in. more pressure at night than
now regulate gas accordingly, as
during day.
not governed at present.
have read
my engine
a lot of remarks about hand blistering when starting
up thnse small engines.
pull mine over twice as
a rule, and
starts up at once.
No winding for
half an hour to get my set away.
have
may say since photograph was’ taken
turned engine round on bench and set valves to
run engine backwards.
get a longer belt drive
by doing this, and the slack of belt on top as dynamo
runs counter clockwise. This suits very well.
Gas
is taken from ordinary gas branch with burner
removed.
will now give a few particulars of dynamo. etc.
wire, etc., from British
bought the castings,
Electrical Co., Leek, their No.
set.
am well
have it working.
It was
satisﬁed with this now
sold for a 5-amp. at 30 volts set, and it gives its out
are not
put without overheating. The bearings
ﬁtted with oil rings; this is the only point
have
against this little set. The castings were clean
wanted
little
and
wound the
very
ﬁtting up.
lbs. of No. 22 S.W.G.
It
ﬁelds with
a Kapp
type dynamo, with armature wound with No. 20
in
sections
with
S.W.G.
8-secﬁon commutator.
eight
four layers of wire in each Section.
Armature
to
was
cored
about
size.
tunnel
ﬁled it up to
size,
and
ﬁnish
made brass ﬂanges for
proper
This well repays
the end plates of ﬁeld-magnets.
trouble,
as dynamo looks neater and
for the extra
ﬁnished;
the winding of the coils is much
more
a better job when complete.
easier and makes
made out of a piece of braSS
The commutator
tube, insulation being lignum vitae.
intend making
a better job of this later on, as want a good deal of
work out of the dynamo and a good commutator
The brushes sent were strips
saves a lot of bother.
of brass; these are useless to run machine as
discarded them and ﬁtted copper gauze
dynamo.
had
little bother to get the machine
brushes.
dynamo, but soon got over this
to excite as
It ran as a motor the ﬁrst time
difﬁculty.
tried it, so
knew there was not so much the
have it now working splendidly.
matter with it.
The
c.-p. lamps, ﬁne.
lighting up thirty 8-volt
ins. diameter.
This
pulley sent cleaned up
counterbored out on the bearing side \'-shaped, to
keep the oil from creeping up ﬂange then on to belt.
A few words about the belt drive. Get
good
long drive, say in any case six times the diameter
of engine ﬂywheel. The belt must be equal thick
causes jumping of the amperemeter
ness or
needle, etc.
drive my dynamo with a. i-in. ﬂat
belt made by Mr. Pollen, belt maker, Spalding,
it to anyone who
can highly recommend
Lincs.
wants a really good thing at a reasonable ﬁgure.
It is chrome leather and ﬁnd Mr.W . Pollin abusiness
He does not keep you waiting a month for
man.
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portant factor
you want much power out of small
mgines.
ﬁtted my engine with a surface wipe-con
tact on the large timing wheel, and use a trembler
coil.
counterbored out the face of the large
timing wheel to a depth of 3-i6ths in., then let in a
piece of red ﬁbre.
Contact
a 3-16ths in. counter
sunk head brass screw tapped into wheel.
This
gives ample surface for wipe.
The advance plate
in.
made out of red ﬁbre,
thick, bored out to take a small piece of brass tube,
and a spring plunger to wipe as the brass screw in
timing wheel passes.
only had Q-in. full between
face of timing wheel and spokes of ﬂywheel to get
in the advance plate, so had to make the best of
the space
had.
The piece of brass tube the spring
plunger ﬁts in
connected with the contact-breaker
on coil by a wire seen in photograph. The coil
near the gas-bag under the engine.
The advance
lever seen on the side of cylinder can be adjusted
and locked and has a good range of ignition. This
works in
small bracket ﬁtted to one of the bolts
that bolt the cylinder to baseplate.
The exhaust, inlet, gas, and air ports, also sparking
plug oriﬁce, etc., were all machined out of the solid
block. This end casting cleaned up
in. thick, so
made the exhaust port rr-i6ths in. diameter, and
air inlet valve
in. The latter, by the way,
automatic.
Air port
made gas port fin. brass.
9-16ths in. Air regulator will be seen in photo
graph on the top of end-plate casting.
This
made
out of an old lubricator and
can be regulated by
hand or used automatically with a light ﬂap valve.
made both the exhaust and inlet valves out of
two scrap valves from an old Daimler engine, so have
good metal in these, and no trouble with exhaust
valve pitting.
The spark-plug oriﬁce is not bored
full size into the cylinder, but counterbored just deep
enough for the end of plug to clear, then boredylinto
cylinder 5-i6ths in. This keeps the plug points
free from oil and carbon.
Of course, the thread
was cut in the lathe as a tap would bottom be
fore you could get a full thread to take a sparking
made
plug.
compression
space
3-i6ths in.
This gives very good results.
All lubricators
made out of brass tube and rod
brass.
ins.
Silencer
made out of io-in. tube,
diameter also three lengths of :j-in. gas pipe riddled
with 1-I6th in. holes.
out of {-in.
Exhaust pipe
cycle tube.

909.

I

;

I

I I

lbs.

I

I-iGth-in. wide on face weight about
each.
had three cylinder
may say
The ﬁrst two
castings before
got a good one.
bored out were porous, and so were scrapped.
made a point of getting good work into the piston,
also the rings.
cannot get a -002 feeler between
the piston and cylinder walls now and the engine
has already done
run
good deal of work.
several hours at a time for charging up accumu
lators, etc. Three rings are ﬁtted on piston and
The large drop feed
get a splendid compression.
lubricator seen in the photograph on dynamo
now on the gas engine, as was experimenting with
it on the dynamo. At the time the photograph
was taken
ﬁtted the engine with electric ignition,
as
ﬁnd tube ignition a lot of bother on small
The tube sent with my set of parts was
engines.
about
ins. of {-in. gas barrel.
nickel tube will,
in my opinion, give very muCh better results and
last for some months.
have several reasons for
not using a tube for ignition, the principal point
an im
that you have limited range of speed, which

It

I

diameter by
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He will oblige by return of post
special belt.
I have had several belts made
whenever possible.
by him when I uscd to motor cycle and these
always gave me every satisfaction, so I thought he
would suit me with a special endless belt for driving
my dynamo. I had a belt made at a saddler's here
when I ﬁrst started up my plant, but I had to scrap
it, as it was not of equal thickness, and used to
jump
too much. Since I ﬁtted the new chrome belt
have not been bothered any more.
The switchboard seen in photograph is my own
make.
It was only standing temporarily on the
table to be in the photograph. The amperemetet
also voltmeters are from the Economic Electric Co.,
and are all I wish for at the price.
The regulating resistance seen in photograph has
been done away with entirely; it was only tem
I have a six-stop regulating resistance now
porary.
ﬁtted on the switchboard, also an automatic cut
out of my own make
The one seen by the switch
board was an experimental one with one mercury
I have since made a smaller one and arranged
cup.
for it to cut-out the engine also, in case the belt
should come off, etc.
I have now practically a complete plant and may
ﬁnally say I do not begrudge the time spent, which
has been many an hour, to get the plant complete.
In conclusion, I can only hope that the few
particulars may help others out who are in minor

difficulties

with similar jobs.

[Motor

Cycle

Notes.

By “ PHOENIX."
A Magneto Failure and its Consequences.
I was speaking in a recent Note on the reliability
of high-tension magnetos and the immunity from
trouble which I had—during a. somewhat lengthy
experience with them—enjoyed, little thinking at
“
"
the time that I was on the eve of being
held up
on the road and put to serious inconvenience through
the failure of a magneto part;
It happened—as
most motor cycle troubles do—on a Sunday, and
in a part of the country where anything in the
nature of garage or repair facilities are wholly
I had covered some 80 miles under
non possumus.
the most enjoyable conditions—fine weather, the
engine pulling at the top of its form, and no likeli
hood of police traps or other impediments to the
free exercise
of my favourite pastime, when, on
taking to the road which leads from Aylesbury
through \Vendover and the beautiful Misbourne
valley to the Chalfonts, misefiring set in at intervals
in one of the cylinders of the twin engine ﬁtted to
the machine.
As it continued, and, if anything,
became more persistent as time went on, I dis
mounted to ascertain the cause, and by running
each cylinder in turn by itself, with back wheel
jacked up, I soon found that the fault, whatever
it was, had to do with the rear cylinder, the front
one ﬁring with the greatest regularity.
The sparking
plug of the affected
cylinder, on being removed.
was seen to be in perfect order, and everything con
nected with the contact-breaker appeared likewise.
I next tested the high-tension cable of the rear
cylinder, and found that I could only get a spark
to occur
between
it and the cylinder radiators
when the two were brought in contact with one

281

another every now and then, and sometimes quite
long intervals elapsed between the periods of spark
when connected
The same cable, however,
ing.
to the magneto terminal for the front cylinder
sparking plug functioned in excellent style, and when
I similarly tested the back plug it gave a ﬁrst-rate
display of sparking. I had, therefore,
satisfied
myself of three things, viz.—( 1) that the sparking
plug was not to blame ; (2) that the cable connecting
it to the magneto was similarly free from suspicion ;
and (3) that the contact-breaker appeared to be
I should also mention that,
in proper working order.
on ﬁrst dismounting, I tested the inlet valves of
both cylinders and found them in order.
_
There was now only one thing which remained
to be looked to, and that was the carbon-holder
and high-tension terminal for the rear cylinder,
which is screwed into the magneto at the rear
and tucked away in an almost inaccessible position
behind the casing of the magneto driving gear,
with just about sufﬁcient room to insert the blade
of a screwdrivar between it and the exhaust pipe of
the front cylinder.
On peering into this small
I could see that the terminal occupied
aperture,
its allotted position; but when I endeavoured to
gently rub the brass contact-knob with a piece of
petrol-soaked rag wrapped round the screwdriver,
with the idea of removing a slight deposit of oil
collected upon it, that portion of the terminal out
side the magneto fell, broken off, on to the road
leaving the screwed portion, tightly ﬁxed in place in
sucha manner, too, that unless I removed the mag
neto itself bodily from its platform, I could not
possibly get at it to do what was necessaryv

What Followed the Discovery of the Trouble.

I was now in the position of having no terminal
on which to hang the high-tension cable for the rear
“
cylinder, and even though I had carried a spare,"
which as a matter of fact I never have doneI
have ﬁtted
could not, under the circumstances,
it in place without removing not only the magneto,
but also its driving gearwheels and casing, and the
I do not think I should have tackled
exhaust pipe.
this job at the side of the road without any assistance,

I

and only the ordinary toolbag kit at my disposal,
even though I had had twcnty spare terminals and
carbon-holders with me, but in any case the absence
of the part required put such a course entirely out
of the question.
I therefore, knowing that the
back cylinder was wholly hors~de~comba¢. removed
and
its sparking plug to release the compression,
continued as best I could with the front cylinder
I made very fair progress in this
working alone.
way, and managed, with slight pedal assistance, to
surmount several tﬁcky little hills, covering some ﬁve
miles in twenty minutes or so, and reaching Chalfont
St. Giles just as a heavy downpour of rain com
menced.
The route to my destination, some 30
miles away, being a hilly one, I did not attempt
to resume the journey with the one cylinder, neither
was there any possibility of obtaining the necessary
replacement anywhere in the district, so I had to
do what I have not done for many a long day when
motor cycling—that is, train home.
I took the ﬁrst opportunity to set myself up
with one or two spare carbon-holders, and soon
afterwards found time to run down to where the
Once I had
machine
was to repair the mischief.
got the magneto adrift, it took but a few minutes
to dislodge
the broken part of the carbon-holders
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and insert the new one, but before I could do this,
it meant dismantling the gears and cover and the
exhaust piping, afterwards replacing these and re
timing the magneto, all because the wretched little
terminal was stowed away where if it broke in place,
as happened in my case, no one could get at it unless
Had it been the front terminal, the
this were done.
whole job could, given a " spare," have been com
pleted en the road in a few minutes, as in that case
As it
everything would have been easily accessible.
was, it took three or four hours from start to ﬁnish.
There is a good deal to be said against the practice of
placing the magneto down in front of the crank
"
case in
V " type twin engines, I am afraid.
Building a Motor Cycle Engine.
A Scottish correspondent—Mr. F. Tingle. of
Dumbarton—writes
asking me for information
rtspccting the building of a motor cycle engine,
it being his intention to construct one oi 3) h.-p.
if possible.
He says 1—“ I shall be very pleased if
.

5 H.-P.

"anEx

SPECIAL"

Moron CYCLE:

i

September 16, 1909

As these questions have a general interest to
those
who contemplate constructing their own
have thought that their publication,
engines,
together with the answers I have given my corre
spondent in a private communication. may have
some value. The answers, taken in the same order
of rotation as the queries, are as Iollows 1—(1 ) There
is no drawback to the method of ﬁtting outside
to two.
ﬂywheels.
(2) One ﬂywheel is preferable
(3) The ﬂywheel should be about :0 ins. diameter
and from 18 to 20 lbs. in weight. (4) The connect
ing-rod should not be less than 7§ ins. long.
(5) The
chamber should be one-quarter of
compression
the whole volume, including valve pocket space.
The grade of cast iron to be used can best be ascer
tained from a good class ﬁrm in the habit of making
motor cylinder castings.

I

Fitting the

"Clair"

Silencer.

many readers have
respecting the ﬁtting of
So

for information
asked
the
"Clair" silencer,

i

Enema FITTED wrrn "CLAan SILENCER

you will answer the following—(i) I intend ﬁtting
outside ﬂywheels or ﬂywheel, owing to the difﬁculty
of machining the large crank case in my lathe, which
Are there any drawbacks to
has 4-in. centres.
this method ? (2) Is it advisable, in ﬁtting outside
ﬂywheels, to use one ﬂywheel or two?
(3) Would
75 ins. diameter and 28 lbs. the pair be suitable
if using two ﬂywheels and a high compression?
What would be a suitable diameter and weight if
using one ﬂywheel ?
ﬂywheels
(4) It with inside
the connecting'rod were 7) ins. long. to what length
can I safely reduce this if I adopt outside ﬂywheels—
stroke of cylinder 87 mm., bore 85 mm. ? (5) What
percentage of the cylinder volume should the com
chamber occupy to obtain a very high
pression
compression. I am not articular as to the vibra
wish to obtain as much
tion of the engine, but
What grade of cast iron should
power as possible.
the cylinder be made of P

AND

Cur-our.

of which an illustrated description has already
in these columns, that I am obliged to
appeared
return to the subject for the purpose of replying
to the queries which have been put. I am asked—
(l) Whether the device is easy to ﬁt or not; (2)
whether new exhaust pipes are needed; (3) does
the silencer spoil the look of the engine, and (4) does
As
the cut-out really assist the engine on hills?
of the silencer when ﬁtted
regards the appearance
in its place, I must leave it to those interested to
from the accompanying
judge for themselves
illustrations, which show the “ Clair " attached to
the engine of a 5 h.-p. "Vindex Special" motor
cycle in my possession, and the originals of which
As to whether
were taken specially for this purpose.
new exhaust pipes are needed. it depends entirely
upon the existing piping arrangement of the indi ”
"
Clair
vidual machine.
The makers of the
silencer—Messrs. ]. T. Lyell & (10., Ltd—supply
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tee- and elbow-pieces
of different kinds, one or other
of which will generally be found suitable to meet
almost any existing circumstance. In the case
of twm engines
exhaust pipes
having separate
and silencers,
it is sometimes,
although by no
advisable
to
always,
ﬁt new pipes if it is
means
but then, again,
desired to use only one silencer,
it is open to the user to have a separate “ Clair "
of smaller size ﬁtted to each pipe.
There are many
ways in which to arrange the piping, and even if
new pipes are found to be indispensable, it is not
by any means a costly matter. In my opinion
the attachment of a “Clair”
silencer
improves
rather than spoils the look of an engine, and as it
is
a
considerable
acquisition from the
certainly
utility point of view, there is nothing to hinder

l

153

means of which he claims to be able to overcome
the
disadvantages of pneumatic tyres without
" I
have designed
sacriﬁcing resiliency. He says:
It is the same shape
a steel tyre for motor‘cars.
as the pneumatic. and can be ﬁtted with a rubber
The weight of
so as to run silently.
covering,
the tyre, completeKwould be about 201bs., varying
in accordance
with its size.
One advantage is
that it does away with the air-tube and has the
same springiness
as the pneumatic, and, when once
ﬁxed on the wheel, it would last a long time by
renewing the covers, which would be far cheaper
than the present way."
In the absence of anything in the nature of a
drawing showing the construction of the tyre in
cross-section,
information than
or more detailed
that given by my correspondent, it is difﬁcult for
me to come to a deﬁnite opinion on the subject.
Many hundreds of patents have been taken out
by inventors for tyres in the construction of which
steel in one form or another has been introduced for
the purpose of doing away with the puncture ﬁend.
There are also many kinds of "spring" wheels,
with—
in which pneumatic tyres are dispensed
indeed, it may be said with truth that nearly every
possible change has now been rung in the endeavour
to produce a tyre which will give equal resiliency
to the pneumatic without the latter's liability to
puncture. I think that it is safe to say, however.
that none of them, ingenious though they may be,
have reallyestablished the claim for equal resiliency,
cannot say that the tyre devised
and although
by my correspondent may not do so, I should be
The pneumatic
surprised to learn that it does.
air
principle, combining, as it does, compressed
and rubber, brings into use the most resilient com
bination of features yet known, and this is the feature
most demanded by users, who appear still to be
willing to undergo the annoyances connected with
the puncturing of such tyres rather than forgo
any of the superior elastic qualities which they
undoubtedly possess.

I

" CLAIR " SILENCER wrru Cur-our FITTED
5 H.-P. Moron CYCLE ENGINE.

r0

intending users on the score of appearance. Strangely
enough, the majority of my consultants appear to
be concerned
about the matter from the point of
View of “looks.”
The “ car " type of cut-out now
ﬁtted to my engine is in every way satisfactory.
It materially assists the machine running on severe
and, moreover,
enables me to tell by
lip-grades,
the increased
volume of sound exactly how both
cylinders are doing—a thing impossible of detection
when the cut-out is closed, as the noise of the
exhaust
I think that
is then almost inaudible.
any reader desiring to use a cut-out in conjunction
"
”
"
with the
Clair
silencer would ﬁnd the " car
to any
supplied by the vendors preferable
type
0t er.
‘ Incidentally I may mention that the photographic
illustrations appearing on this page serve to show
the relative
positions of the magneto, gear case,
and front exhaust pipe to which reference has been
made in the Notes appearing above.
A Tyre Proposal.
A Correspondent, writing from Cliurchtown, near
Cornwall, asks my opinion as to the
Perranwell,
merits of a new tyre which he has devised. and by

Replies in Brief.
“LIGHTWEIGHT Eurnususr

"

(Durham).~Do

not

take these particular claims of the ﬁrm you mention
The machine is undoubt1dly a very
too seriously.
good one, but it is obviously absurd to say that
A
it climbed the hills in question "with ease."
competitor who was present told me that the rider
of the (very) lightweight referred to had to pedal
for all he was worth to surmount the two severe
hills you name, and was quite exhausted by his
efforts on arriving at the summit. \Vould not
advise
you to go below 2 h.~p.———"MF.RsEY"
discolourations on the piston
(Seacombe).-—The
rings alone show that gas is escaping by them. You
will have to renew the rings before you can hope
Also see whether the
to restore the compression.
Are all the com
exhaust valve needs grinding in.
G. A. A.
pression washers in good condition?
(Stafford).—See that the exhaust valve has not
less than l-in. lift, and that the exhaust pipe and
The
silencer
are free from sooty accumulations.
inlet valve opening must not exceed 3-16ths in.,
The
and may be set, at ﬁrst, even less than this.
opening will increase slightly with use.——H. A.
RICHARDS
(Brixton).—-You can. if you wish, do
tap, and screw in a
away with the compression
I do not think, however,
sparking plug in its place.
that you will gain anything thereby.
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Model Power Boat Construction
Aluminium.

in

TO THE. EDITOR OF The .‘llodel Engineer.
DEAR SiR,—\\'ith reference to Mr. David Scott's
“
Model Power Boat Construction," he
articles on
Now, I want
describes a boat built of aluminium.
to know if he has always found this material suit
able for hull construction ? “'hy I ask the question
is this: I have a model cruiser hull built of steel,
riveted together, but most of the deck ﬁttings are
aluminium.
These ﬁttings are slowly but surely
crumbling away (I enclose the remains of one for
your inspection). You will see that a slight pres
sure of the ﬁnger nails will reduce the material
almost to a powder. I am sorry to say the bridge
on deck (the outcome of much time and trouble)
also seems to be suffering from a like complaint.
I should like to know if any of your readers have
with aluminium.
witnessed a similar experience
Personally, I put it down to the action of the sea
water. If such is the case. it shows the utter
unsuitability of such a material for model boat
construction, at any rate, to those intending to
run their boats on salt water Thanking readers in
of a reply through your valuable
anticipation
HERBERT G. WEARN.'
paper.-—Yours faithfully,
Portsmouth.

To THE EDITOR or The .llodel Engineer.
DEAR SiR,—When describing the building of a
model boat for speed, the main consideration was
lightness, hence the use of aluminium, and as I
had no idea of anyone racing one in salt water, I
never mentioned the fact of its deterioration in
same.
However. I have had some experience
of
aluminium in salt water, having experimented for
two seasons with my model in it, and as I saw after
one or two runs at a day or two intervals that the
metal was gradually wasting away, coming off in
a white powder, and not being painted, I had it
thoroughly cleaned with emery cloth and then gave
it two coats of copal varnish on the top sides and
deck, and enamelled the bottom, and have had no
further trouble since, but always take care to dry
the outside before laying away after using in salt
water. The inside of boat is left bare (unpainted)
as it d0es not appear to be affected, and the metal
appears to be in as good condition to-day as when
the boat was shaped, and that is ﬁve years ago.
Another experience of the metal was in using it
to case in the tubes of a water-tube boiler (copper)
with a lining of asbestos sheet on the inside. but at
the end of two months' time it was reduced
to
something like the sample you sent me from Mr.
Wearn, and I believe that under like conditions the
same thing will happen again—Yours faithfully,
D. Scorr.
To

THE EDITOR

Brazing.
or The Model Engineer.

DEAR SiR,—Re Query 21,737 (“ G. D. N.”,
Bristol), and his diﬁiculty in removing the scale
from his cylinders, I think if he boils the same in
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a pickle of sulphuric acid and water (about i in
100) he will find that the metal will have returned
to its proper state.
Hoping that the above will be
of use to “ G.D.N."-—Yours respectfully,

A. V. HUGHES.

Electric
To rm: EDITOR or

Clocks.

The Model Engineer.
DEAR SiR,—-I was much interested in the article
“
on
Electric Clocks" in July 22nd issue and the
letters.
quite agree with the writer
subsequent
that this is a most fascinating subject for the
amateur to take up, given the necessary tools and
I am much taken with the design
knowledge.
“ Electra,"
described.
Would your correspondent,
of levers and other
kindly state measurements
details ; or, if not asking too much, a scale drawing.
I have been hoping to see a detailed description in
THE MODEL ENGINEER of the Kutnow electric
clock, which was recently submitted to the King
and partly described and illustrated in the Daily
Mail, June 9th. I do hope this subject will not be
allowed to drop; there must be many who are
Ill-(l ly to be interested—Yours
faithfully,
G. C. P.

I

An Experience with a Small Marine Engine
Fitted with Slip Reversing Gear.
To THE EDl'l‘OR or The Model Engineer.

DEAR Sm,—The following may interest some of
The engine in question ran very
your readers.
well and frerly at speeds up to about 250 r.p.m.
(it could easily be blown round at that speed). but
as soon as steam was turned on full it stopped—to
start with full steam on was impossible. I event
ually found out that the jerk due to the sudden
increase in speed caused the loose eccentric to over
take the crankshaft and so partially reverse the
or, at least, to mis-set the valve.
I tried
engine,
stiffening the valve gear by repacking the gland
and achieved some success, but the working parts
very soon ran freely again. If steam was turned on
slowly, another point cropped up—the
slight
advance given to the valve to cause cushioning.
caused a slight (indeed.
very slight, but still, it
was there) slowing up of the engine at the end of
each stroke and the eccentric
again overtook the
crankshaft.
All this behaviour is easily accounted for, but
air, the engine ran well at any
wrth compressed
Can any readers explain this ?
speed.
I have now got over the difficulty by slightly
burring over the hole in the eccentric, thus making
it a tighter ﬁt on the crankshaft. The engine is not
unless one can get one's fingers into the
reversing,
small space inside the boat to hold the eccentric
steady whilst the shaft is turned back; but much
of this would make the eccentric loose again and
renew the trouble.
of course, it is very rarely necessary to have a
but it is nice to do so, and I
model boat reversing,
was proud to say that mine did go in either direc
tion; but I have had to forgo this now for the
better running of the machine. Are some things
worth the trouble,spent upon them ?-Yours faith
CLAUDE H. GAGGERO.
fully,

3-Cylinder Compressed Air Engine.
To THE EDITOR or The Model Engineer.

DEAR Sun—Being an enthusiastic model aero
planist, I am deeply interested in Mr. \\'. A. Scoble’s
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air engine. but I should like a little
compressed
Mr. Scoble does not say how
more information.
air when
he would produce or store his compressed
actually ﬁtted to an aeroplane or what the tank _
would weigh. The engine he describes was driven
by liquid air. What is the theory of liquid air?
Is it necessary
How is it produced and stored?
to heat the air before using it in the cylinders?
If so, how does Mr. Scoble propose to do this when
Would it mean carrying a
ﬁtted to a machine?
blowlamp ? What size of tank would be necessary?
Will Mr. Scoble kindly proﬁ’er me this information
either through the medium of your columns or
My machine is a biplane of my own design,
direct?
with a. 6-ft. span and an aspect ratio of 6. I think
Mr. Scoble’s engine ought to give the science of
aviation (from the model maker’s point of view) a
great lift—Yours truly,

J. Drrcnrrau).

Modern Educational Methods.
To run EDITOR or The Model Engineer.
DEAR SIR,—It is the writer’s conviction that

many readers of your paper, who are engaged in
model making, must often feel the want of accurate
information that would enable them to get the
As a practical model~
best results with their work.
maker myself, and as a widely experienced mechan
ical engineer, I have known many instances where
work has been abandoned because it took too long.
owing to the mistakes made through the inex
perience of the model-maker.
The amateur who undertakes the construction
of a. model liner or locomotiVe often abandons his
work because at the outset he failed to realise that
the successful completion of that model required
tool work, ﬁtting,
expert knowledge in machine
and pattern making, together with coppersmithing
and possibly tool-making as well.
This is to be regretted for many reasons, but
especially because, I believe, there is a great future
model-maker who makes a
before the- successful
speciality of models to be used as salesman’s samples.
This type of worker may start with the work as
a hobby, and make it his lifework.
The work to be
done is so exact, and requires such accuracy, that
rule-of-thumb methods are not good enough if the
best results are to be obtained, and let it be said
that anything less than the best should never be
aimed at.
As an aid to obtaining clear and precise
results, I would like to recommend
the International
Schools, Ltd, of London.
I made
Correspondence
a very exhaustive investigation of this Institution
about a. year ago, with a. view to satisfying myself
as to the character of the teaching given.
As a.
result of that investigation I came to the conclusion
so
that no Institution anywhere is
well ﬁtted to give
its students thoroughly practical and useful informa
tion in mechanical and other lines as the Inter
national Correspondence Schools.
The text-books,
which are the copyright of the Schools, are splen
and up-to-date, and
didly thorough, complete,
yet withal so lucidly arranged that whether they
are used as works of reference or as text-books to
study from, the information can be gleaned with
a minimum of delay.
The nine volumes of the
“
Mechanical Engineering Library " have
been
written by the best experts that can be found in
this country.
For the worker in any branch of electrical en
twelve separate
there
are
gineering
specialised

and Electrician.
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For the owner of the motor-car or motor
boat, who wishes to obtain a thorough knowledge
of his machine,
there are specialised
courses that
give him all the information he can possibly need
to operate or repair. Knowing as I do knowihe
International Correspondence
Schools, and their
ability to give the kind of knowledge for which
the industrial workers of this country are starving,
it would give me the greatest pleasure to personally
call upon or advise, from an expert point of view,
any employer who desires further knowledge as
to the ability of these Schools to place employers
in touch with trained workers.
There must be
hundreds of readers of this paper to whom one or
other of these courses would prove of the very
courses.

greatest

beneﬁt.

Besides

the courses

I

have

men

tioned there are nearly 200 others, covering every
branch of industrial science.
As I am travelling
all over the country on a campaign of educational
enlightenment, I should be glad to hear from any
_
who feel interested in what I have said.
While my main object is to reach the employers
of the country, I shall nevertheless be glad to hear
from all who are interested—Very truly yours,
PHILIP BELLOWS.
London, W.C.
[We shall be pleased to forward any letters from
readers who are interested in our correspondent's
suggestion—ED. M.E.]

The Society of Model Engineers.
London.
N Saturday, August 28th,

a party of about
twenty-ﬁve of the members accepted Messrs.
\‘V. ]. Bassett-Lowke & Co.'s kind invitation
to Northampton for an inspection of the various
departments of their works.
The party left Euston
by the 12.2 5 train, and after being received by Messrs.
Bassett~Lowke at their ofﬁce, proceeded to Messrs.
Ltd.'s new works, which are
Winteringham,
devoted to the manufacture of permanent way,
wooden
wagons,
and other
carriages,
signals,
accessories,
and also
to
electric locomotives.
The works have only been in occupancy during
the last few weeks, and therefore
were not in full
were well
going order. However, the members
pleased with the work they saw complete and in
various stages of construction.
The party then
returned to Kingswell Street and inspected the
ﬁnished “ Green Dragon " IS-gauge “Atlantic”
locomotive built for the miniature railway (Side
Shows Railways, Ltd.), " White City," London.
This locomotive is of the standard " Little Giant"
class, but ﬁtted with a double-bogie tender; that
it is a very ﬁne piece of engineering work was appa
rent to everyone. The next item was a. "pep
which has lately been
petual motion" machine,
made to the order of an optimistic Customer.
and
which, of course, will not go round except when it
is pulled round.
The machine
is built after a
design which is quite 100 years old, and has the
usual brake to keep it from going too fast.
The piccd de résistance was the new 15-in. gauge
petrolsdriven 4—4—4 type tank locomotive being
built for C. W. Bartholomew, Esq., of Blakesley
Hall, for his private railway. This engine has been
specially designed by Mr. Henry Greenly, and is
I I it. long over buﬁers. and is ﬁtted with a 12—14 h. -p.
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a

of the cit-tcro-magnet. The. contact disc must make contact with
the spring during only half of
revolution of the ﬂvwheel and
the time.of Its making contact must synchroniseexactly with the
down stroke of the armature.
the spring should bear upon the
(‘(‘(‘(‘iIIl’lC
all the time,'this would be quite sufﬁcient to event the
vworking oi the machine. The exact adjustment of
contact
' '
vital point. We think ver
robable tha
mechanism
study
this,
miirgiine
and
carefullyIf
then
examine
your
will
is:
Will see where the fault is. It
assumed of course, that the
armature and magnet are of iron and not very hard; also that
the COIlSare correctly wound and form an unbroken electric path
the current, which would seemto be the casefrom your
descrip
'
Ion.
[21,8I4]
Eight-Polar
Armature Windln g.
S. B. S. (B .
'
_
ton-on- I'rcnt) writes l_have small eight-poledynamo (about 2:;
watt) ﬁtted Willi an eight-pole armature (alternator type). The
is

'

it

is
a

a

S

t

four-cylinder N.A.G. engine and a \Vickstead patent
T he engine
was
shown
gearbox.
three-speed
running under brake-load. The numerous smaller
model steam engines under construction at the
works also commanded considerable attention.
several
and included a Il-in. scale “Precursor,”
“ Atlantics,"
four-coupled tank
l-in. scale ('i..\'.R.
locomotives, and a ﬁne z-in. scale Qi-in. gauge
G.N.It. No. 25L
At five o’clock about forty-two visitors and mem
bers of the statf sat down to tea, kindly provided at
the Divan Café by the ﬁrm. and at the conclusion
of this important function Mr. Paul Blankenburg
proposed a vote of thanks to Messrs. Bassett-Lowke
and Co. for the interesting afternoon they had
afforded the members, and also for their hospitality.
This was seconded by Mr. F. R. \\‘elsman, and car
Mr. Bassett-Lowke replied
ried with acclamation.
on behalf of his ﬁrm, and expressed the hope that the
Society would come again shortly.
FUTURE MEETINGS (to be held at the Caxton Hall.
\Vestminster).--'I‘hursday, September Ioth : Special
Tuesday, October 5th (members
Model Night.
only): Annual Rummage Sale. Full particulars
of the Society and forms of application may be
obtained from the Secretary, HERBERT G. RIoDLE,
37, Minard Road, Hither Green, S.E.
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Queries and Replies.
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lb. 02.5.of No. 21 S.W
field-magnetsare each wound with
copper Wirein series with each other, and as shunt to brushes
Each pole gives alternatenorth and south polarity; this has
formed of stampings ins. diameter
tested. .The armature
and Is ms. long. Each pole wound with 025.of No. :8 8.“; . copper ert‘, and connectedto give alternate north and south
larity (as ﬁeld-magnets). Is this correct? The commutator has

it

I

a

it

a
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{Attention is (specially dirrcied to the ﬁrst condition given below,
and no notice will be taken of Queries not complyingwith the
direclions therein stalﬂl. Lrlfcrs containing Queries must be
marked on the top le/l-hand corner of the envelope“Query
Department." No othermattersbut thoserelatingto the Queries
shouldbe enclosedin thesameenvelopr.
Queries on subjectswithin the scope0/ this journal are "plied to
by post under the following conailions:—-(I) Qutrics dmling
with dislincl subjectsshould be written on different slips, on
one side 0/ the paper only, and the sender'sname MUSTbe in
scribed on the back. (2) Queries should be accomfmnird,
whereverpossi'lc, with fully dimensionedsdehtS, and rorrr
to her};a copy 0/ lhrir Querieslor
spondrnlsare recommended
post-card)
re/ercncc. (3) A slamfwd addressedenvelope(no!
“
should invariably be enclosed,and also a Querils and Rrplics
pages 0/ th: curn'nl
Coupon" cut out from the advertisement
issue. (4) Queries will be answeredas early as possibleafter
receipt,but an interval 0/ a few days must usually elapsebr/ore
the Reply can be [or-pardrd. (5) (.‘orrrspondcnlswho require
an answerinsertedin this columnshouldunderstandtho! some
uuks musl elapse before the Re 1y can be pullishe'd. The
inscrlion 0/ Replies in this co umn cannot be guaranla'd.
to) All Queriesshouldbe addressedto The Editor, TIIE MODEL
ENGINEER, 26' 29, Poppin's Court, Fleet Street,London, E.C.]
The following are selected[rorn the Querieswhich havebeenreplird
to recently:
[22,079] Electric Beam Engine Failure. E. R. (Christ
church, New Zealand) writes: I have seen many copies of Tin:
Moon. ENGINEER and have purchasedseveral M .15.handbooks—
No. 8, for instance—which has brou ht us up with a round turn.
exactly to size, but cannot
I made the electric beam engine,
have had one or two to seeand examine who
get to work.
are supposedto know more about electricity than mysvlf, but still
coffee-tinlid ﬁlled with wood,
does not work. Instead of
made wheel of six spokes (of wood) and ut a sheet-leadtyre
current from the
to make up the weight. By leading off
bearings, get such a shock that one personcan scarcelyhold the
generally use one, two, three,or four Leclanché cells.
handles.
regulation
believe that
The magnet was given to me.
have followed instructions and
believe that
Morse sounder.
am
says
a pleasing model.
sizes exactly, and
mine, but where do
believe at the fault
quite prepared to everybody
not know.
It impossibleto tell with certainty what the matter without
seeing the model, as there are so many things which might be
causing the trouble. We presumethat the construction correct
mechanically,so that the armature works up and down smoothly
the ﬂywheel rotated by hand. The fault, then, would appear
to be in the electrical arrangements. The most likely place the
the art of the machine requiring the
contact-maker, which
most delicate adjustment. he whole action of the machine
depends upon the alternate magnetisation and demagnetisation
1I
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eight segments,but only four brushes.
have tried this
supplied from accumulators Io-volt), but
fails to maosv:
201:2;
ﬁtted With four brushesand ose at I80 degs.connectedtogether
and also with two oply at 90 degs. In this instancr sections
commutator I—5, 2—0,3—7,4-8 were cross-connectedon commu
tatornbut the result was only slight movement. When current
on_It is practically impossibleto move armature, although uite
free in bearings when disconnected. The insulation ev
er
Is perfect. What
am not sure of is—Should armature coils
connected to ve altiu'natc north and south polarity, a- all like
polarity
I_s ould_be obliged you will indicate likely causesof
trouble, and possible, diagram of the above armature windin
Including cross-connection?(Whenrequired)for usewith two brushgs.

is

I I

t

it
is

i

is

if

FIG. 2.
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at 90 degs. and four at 90 degs. around commutator, also two at
180'degs.if possible.
Yes, you are quite right in connectingso as to make the armature
les alternately north and south. The accompanying dia am
Vigig.1) shows correct winding arrangement,and shows also irec
tion of current and consequentpolarity. Your failure is due to
arrangementof brushes. You will see on diagram the
incorrect
‘
of the brusheswhen running the machine.as motor. To use
four brushes, cross-connectand arrange as Fig. 2. To use two
brushes,cross'connectand arrange as Fig. 3 or Fig. 4. By using
cross-connectionsand brush arrangementsas you describe, you
causedthe poles to go in pairs, two north poles alternating with
two south. This eXplains the ﬁxity of the armature when current
was on.
E. W. W.
[22,074] Firing of Charge in Petrol Engine.
if you will inform
(Walworth) writes : I shall be extremelyobliged
ﬁring
of
4-cylindermagneto.
a
of
theorder
ﬁnd
1
can
How
me—(I)
ﬁring.
(2) What position the piston should be in when more space than
Your questions to be fully answeredrequire
answerthem for
You
could
wecan give in our Query Department.
yourself by visiting a good ReferenceLibrarym-suchas that at the
dealt
with
in
the literature
are
Patent Ofﬁce. The points raised

i
i
i
1

137.

or the movementlessened,by shifting the link nearerthecylinders?
I can do this, as l have 2 ins. betweenthe top of link and valve
spindle. But, again, the rod D is not straight but shaped in
plan, the links being further apart than the valves.

i
i

Yes, this will happen; but it will not be seriousso long as B is
"
as close as possible to C. It is known as the slip of the die,"
and occurs in all link motions. The pivot point P of link may be
if
the valve spindle
of
motion
below
line
placed well
the centre
is in line with the centre line of motion. The vertical movement
be very
such
circumstances
must
under
of the driving axlebox
limited. It you ﬁnd the slip of the die excessive,then arrange
be
eccentric-rodshould
Fig.
2.
The
the lifting link as shown in
" or “ advance" is obtained
short as a certain amount of “lead

'/oA
Fla.

3.

on the petrol engine. (r) Trace the connections betweendistri
butor and sparking plugs. If you have not a clearideaof the action
eto distributor, we can recommend the Car Illus
of the m
trated card
rd model of high-tension magnetoand“distributor,
"
clearly thewholeaction. including the advance
Whichshows very
and “ retard " effect. The price is rs. id. post free.from our ofﬁce.
before
(2) Just at dead centre after compressionstroke—or a little
thisposition is reached,or after—accordingto engine'sspeed. The
retard
the
advanceand
timing of the spark is effectedby meansof
mechanism,as shown on the cardboard model referred to above.
F. G. A. (SowerbyBridge)
[21.046] Miniature Gas Engine.
writes: Will you kindly answer me the following questions2
the cylinder is ii-in.
engine;
gas
for
a
small
l have some parts
bore and 3} ins. long. What stroke should the piston have?
a simple inlet and
for
a
dimensionedsketch
(2) Could you give me
exhaustvalve for the same? (3) What is the best form of ignition
of tube and
length
Bunsen,
what
tube;
if
a
—-electricor Bunsen
burner shall 1 require?
length.
ins.,
piston
less
(2) You cannot
“
(1) Stroke, 2 13-r6ths
get valves much "siinpler than those shown in our handbook, Gas
you would ﬁnd
This
handbook
and Oil Engines (7d. post free).
interesting' and useful. We advise you to get it. The bushes
nsed with, and the valve stem madeto work directly
could be
in a hole dnlled in the iron; but this is not to be recommended,
as the wear, especially in a small engine, soon results in a loose
stem,wrth leakage. The valves should be about in. in diameter.
is is extremely
( ) We recommend the iron tube ignition, asordinary
gas piping
simpleand quite satisfactory. Use a pieceof
beingscaled
end
in
length,one
ins.
of at least i in. bore and about 3
up. Seehandbook for burner and arrangements.
J. D. L. (Wargrave)writes:
[22,041] Size of Boiler
Pump.e-actingtypewould be required
What sizedonkey pump of thedoub
to supply easily a boiler having twenty-four l-in. copper tubes,
ﬁred by solid fuel? Forced draught. The evaporation is large.
Working pressure, too lbs.
You do not supply sufﬁcient data of your boiler to enable us
to answer your questions. Amount of water evaporated per
minute by boiler must be known before the size of pump can be
decided upon. This we cannot estimate without having details
Vignier's valuable little
of size of boiler. If you will refer to
" M.
book, “ Model Steam Engine
(IS. 71d. post free), you will
Design
ﬁnd directions for the designing0 pumps for model boiler, which
should enable you to answer your questionsfor yourself.
D. M. S.
Valve (iear.
Locomotive
Model
[H.005]
(Newport-on-Tay) writes: Enclosed pleaseﬁnd rough tracing of a
my
scalelocomotive(Fig.
1).
valve motion l have adopted for
i-in.
By looking at the drawing it seemsto me that as the eccentric
moveseither A B will move up or down and consequently the
reversinglever moves, or elseC will go up and down in the link,
Will this be the case, do you think? If so, will it be remedied

'

C

FIG. 4.
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FIG. 2.
in this way. If the rod D is ion (3 ins. is ample) its cranking
will not detrimentally affect the V vs gear to any material extent.
Everything depends upon good workmanship. The glands must
not be packed too tightly, and if you can manageit, the eccentric
rod may be a double link, as indicated in Fig. 2, one each side of
{he slotted link.
Bedplate.
I". C. (Stockton)
[22.061] Dynamo on Iron
writes: I am making a Manchestert pe dynamo, 60 watts, from
to,
0.
and
I should like to
ENGINEER
Handbook
your MODEL
know if it will interfere with the working of same if I mount the
on
to
a
planed
cast-iron
bed P
ﬁeld-magnetsand bearingsdirect
No, it is not disadvantageousto mount your dynamo direct
“
"
upon iron. It is only machinesof the under type that must
not be bolted direct to an iron bedplate. If a machine of this
type were bolted direct to iron, the magnetic flux would take
the easiestpath from pole to pole, viz., pass through the iron bed
plate instead of workin its way across the air-gapsand through
the armature. Then, t e armature getting only a minute pro
of the flux, the machinewould be useless.
" Gladstone " Class Locomot
po'rtion
12.000! L.B.S.C.Rl. T. (Brighton) writes: Can ou inform me in which issuizvgf
I may nd working drawings of Stroudley’s
{a};
'ne, sufﬁcient to
. .léNGINélERd
. “ a stone" t ype express en81
. . hgmsaté
build scale model from ?
We have not published in Tm: Mover. Exomeen full working
drawin of an engine of this class. But if you will refer to our
issue 0 “ February 19th, 1903, you will ﬁnd there a scale drawing
of the Arthur Otway," one of this class. Our publishing ofﬁce
has still in stock a few copies of the locomotiveengraving of this
class, which can be had price 3d. post free.

The News of the Trade.
The Edinburgh
Industrial Exhibition.
The thirteenth annual Home Workers' Industrial Exhibition in
Edinburgh Will take place at the Waverley Market from Oct. 13th
to 23rd next. There are a number of classesof direct interest to
our readers,and a variety of prizes are ofiered for competition. A
fully detailed prospectusmay be had from the Secretary,Mr. A. T.
Hutchinson, 16, GeorgeStreet, Edinburgh, post free, 2d.
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The Editor’s Page.
E are glad to be able to report; that the ar
forthcoming Regatta are
- rangements for the
proceeding very satisfactorily. The London
County Council have courteously granted every
facility required by the Clapham Steam and Sailing
(Hub,
a most excellent
and given ﬁne weather,
afternoon’s racing should result. \Ve hear that the
Victoria Model Steamer Club are making active
preparations for the event, and will be well repre
sented.
They have recently made a considerable
increase
in their membership and in their ﬂeet,
" ﬂiers " are
and several new
reported to be forth
coming for the Regatta. including one or more
steamers with ﬂash boilers.

.

i

i

We are now considering the ﬁnal space arrange
ments of our October Exhibition, and shall be pleased
to hear from any readers possessing really good
models or interesting pieces of scientific apparatus
who would like to contribute something to the
loan section.
We cannot promise to ﬁnd room for
everything which may be offered, but we shall,
in any case, appreciate the spirit prompting the
offer, and will use all we possibly can.
Not only
will the trade be thoroughly well represented
at our Exhibition, but there will be a ﬁne show of
competition and other work, including several im
portant society and club exhibits, and we hope to
go one better than the last exhibition, excellent as
We shall make detailed announcements
that was.
of the various attractions during the next few weeks

i

l

U

Although a number of competitors in the Exhibi
tion model‘making
have
competitions
already
sent in their entry forms. there are, doubtless. many
more to come.
As the closing date for entries is
October ist, we insert this reminder, so that the
ﬁlling in and posting of the needful form may not
be overlooked.
There is no entrance-fee
of any
kind, and every competitor has a chance of securing
one or other of the handsome
so
priZes offered,
that we hope to have a really ﬁrst rate show of
work. The opportunity of comparing one's own
model side by side with those of other readers should
be especially interesting and instructive, and apart
from the question of a prize. should induce many
model enthusiasts to enter a sample of their work.
ﬁ

It

‘

C

that a conference of clubs
steamers
and motor-boats
interested in model
should be held at the Royal Horticultural
Hall
during the Exhibition week, to discuss the forma
tion of a National Model Speed Boat Association.
\Ve shall be glad to arrange for such a conference,
and shall be pleased to hear from clubs and others
interested.
has been suggested

Answers

September 16. 1900.

to Correspondents.

.

\\'e
H. G. (Sheﬁield).—Thank you for your letter.
are glad to hear the building of our Midland card
board model locomotive has given you so much
\\'e are afraid. however, that a trac
pleasure.
tion engine in cardboard. such as you suggest,
would present too man _v difﬁculties to the average
worker to secure. much of a sale.
T. J. C. P. (Salop).—-No, 6 h.-p. is fairly common ,
but unless for exceptional work, 3} h.-p. would
be ample.

"AMATEUR"

of space has pre
(Eltham).—Lack
vented our dealing with your letter thus far,
but we hope to make use of it in an early issue.
K. Klsnmoro (Kyoto).—Thank you for your post
card. from which we are glad to note that you
were pleased with the books.
\\'e have a number
of readers in Japan. but cannot give names or
say how many in all. as most of the copies of our
journal are sent out through newsagents and other
channels.
Only very few go direct from our ofﬁce.
J. N. ]. (Portobello).—\\'rite the Universal Electric
Supply Company, who have put such a machine
and ﬁttings on the market.
V. E. R. (Swellendam).—Please refer to our book,
“
“'ireless Telegraphy for Amateurs"
(2s. 3d.
post free).
(1) We do not recommend this;
;
Yes
to
considerable
extent.
any
They cause
(5)
disease.

W. H. (LCCdS).-——(I) Depends upon amount of water
available. About A» h.-p. motor probably.
See
our issues of December 15th, 1901. and January
15th, 1902; (2) 100 watts.
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Working Model of Corliss Valve Gear,
By ].

HE

drawing and photograph
of a model I have recently made from draw
ings of their patent valve gear, kindly lent
to me by Messrs. Pollit & \Vigzell, I..td., engineers.
of Sowerby Bridge, to show the action of the gear
for working Corliss valves, will, I think, be of in
It possesses many features
terest to your readers.
which, I think, are original.

Mn.

J.

C. POLLIT'S

a little

I
I
l
I
I

nearer to the cylinder. and attaching the
connecting-rod a little nearer to the piston, I was
able to get the crank within arm’s length while
watching the movement of the valve. I had also
a good deal of scheming to get all the working parts
in sight.
The. model is nearly all made of wood, with brass
screws for the joints, and iron screws for fastening

MODEL or Conuss VALVE

First of all I wanted to make the model as large
as possible, as owing to the large number of joints
in the valve motion, a small amount of play in
each joint would have added up to a good deal at
Then I wanted to be able to turn the
the ﬁnish.
crank and watch the motion of the valves at the
same time.

C. POLLir.

accompanying

This I did in the following manner, viz. : I made
the valves and motion half-size (or to a scale of
6 ins. to the foot). and the crank connecting-rod
and stroke of piston quarter size (or to a scale of
3 ins. to the foot) ; also by bringing the crankshaft

GEAR.

The valves. levers, cams,
best quality 3—16ths in.
thick fretwood mahogany. The valve rods. eccen
tric rods, etc., out of Q in. thick mahogany. The
cranks, crankshaft, eccentrics,
piston, and con
and the “hole is
necting-rod out of hardwood;
mounted on yellow pine boards.
Two pieces of board, 3 ft. 8 ins. long by 0} ins.
wide by i in. thick were planed up quite true, and
ﬁxed together with two battens, one at each end,
A slot 1 in. wide was left be
f0ur screws in each.
tween the two bearings.
The valves are mounted
some of the parts together.
etc., are made out of the
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spindles ﬁled square where they ﬁt into
the board, and driven in tight. The steam valves
are bushed with brass so as to avoid the danger of
sticking when the catch is thrown out, in case the
wood got damp. The catch and valve where they
engage are also faced with brass.
“hen the cam lifts the pawl and relieves the
valve it is drawn back by a spring made out of
piano wire in the shape of the letter C. It ﬂies
back against a thin piece of soft indiarubber, which
There is
acts like the dashpot in the real engine.
also a. piano wire spring to bring the pawl back into
These springs are shown
gear for the next stroke.
in the drawing of back of steam valve.
The cut-off is varied by moving the lever with
thumbscrew working in the quadrant. This lever
is attached to, and is worked by, the governor in

()l'l brass

~
the real engine.
The valves and ports were ﬁrst drawn on paper,
and afterwards glued on to their respective places.
All the rods are made in two pieces, and fastened
This
together with two brass screws and washers.
is to allow of slight adjustment in length if required.
The crank and connecting-rod are arranged at
the back of the board. in order to be out of the way,
A crank is also ﬁxed
and simplify construction.
on the front end of the crankshaft with knob for
turning by, and a pointer to indicate the position
of the crankpin at any portion of‘the stroke, the
The stroke of
stroke being divided into 180 degrees.
the piston is also divided into ten equal parts along
the lower line, the upper line showing the stroke
of piston to same scale as the valves. The cranks are
secured
to the shaft by taper wrought-iron pins
Both cranks and eccentrics
are
driven in tight.
There is also a notched lever (not shown)
balanced.
at the back, which engages with the crank, to hold
it at the dead centre nearest the cylinder, and
prevent the shaft from turning while the eccentrics
are being set.
The position of each eccentric is marked on the
board to which it is nearest.
The centre line is
and a small square
drawn across the eccentric,
(specially made) is used to ﬁnd when they are in the
correct position. The one for working the steam
valves is ﬁxed 88 degrees in advance of the crankpin.
and the one for working the exhaust valves is ﬁxed
120 degrees in advance of the crankpin.
They are
secured to the shaft by two clips screwed to the
eccentric, and two screws to tighten the clips on
This allows of easy alteration if desired.
the shaft.
The whole of the work has been given two coats
of shellac varnish in order to keep it as clean and
dry as possible.
It was necessary that all the holes should be
For
bored true and at right angles to the faces.
tunately a drilling machine which I made some time
ago, something like the one on page 3 of Vol. XIV
of THE MODEL ENGINEER enabled me to do this,
and all parts work in a satisfactory manner.
There are about forty separate
parts in the
model, made of 107 pieces of wood, i75 screws.
52 brass washers, 5 split-pins, etc., a total of about
The time occupied in making was about
350.
160 hours.
The principal dimensions of the engine are:
Cylinder, 12} ins. diameter; stroke, 2-ft. 6 ins;
connecting-rod, 5 ft. 9 ins. long; eccentrics, 5Q-in.
stroke;
valves,
ins. diameter;
from centre of
cylinder to centre of crankshaft, [0 ft. in} ins.:
this is reduced to 4 ft. 5§ ins. in the model.
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How to Choose an Electric
Motor.
By

.\l.l~‘RED \\'. MARSHALL,

.\I.I..\lech.E.,

A.l\l.l.E.E.

PART I.—INTRODUCTION.

HE

electric motor is one of the most fascinating
machines
of the present time—not only be
cause it enables
mechanical power to be
obtained in almost any place through a simple pair
of wires connected to a source of electricity, but
because of the immense service which it may render
in the future.
“'e have only to imagine the
economical
production of electricity direct from
coal or by chemical means to realise that steam.
gas. and oil engines would become things of the
past in comparison with the position which they
now hold. and with them would probably go the
steam boiler, as electricity is capable of producing
heat as well as mechanical motion.
This may seem
a very big stretch of imagination, but it is a pleasant
dream for an electrician to indulge in.
He is the
subject of many jibes because at the moment he
cannot achieve
the
results
obtained by petrol
motors in motor-car and aerial work, he cannot
even propel a boat in commercial competition with
oil or steam.
But he may be patient and smile at
the critics, because whatever the electric motor can
Even a steam
accomplish now is beautifully done.
or petrol engineer
must admire and envy the
noiseless motion of an electric launch or carriage,
and the facility with which the movement is regu
lated.
of
Though the commercial production
electricity direct from coal or chemicals is a dream
now, it is not necessarily a futile one ; ghosts of the
"
"
madmen and fanatics
primary battery
may yet
derive an ethereal satisfaction from wanderings
amongst electrically-driven
machinery supplied
with current from silent generators utilising nature’s
materials without the intervention of boilers or
engines of any kind.
There is a charm in'watching an electric motor
at work with current from either a battery or
supply mains. The mystery of the battery or the
simplicity of the main wires, merely two pieces of
copper, but yet charged with so subtle a power.
the soft purring of the armature, the development
of mechanical force from no visible or tangible
means—these induce enthusiasm and visions of
future triumphs for electricity.
The electric motor
did not commence its being in the present usual
form. It has passed through a variety of arrange
ments and we cannot say with certainty that the
design has attained to a ﬁnal stage.
Electric motors appear to have been made as
long ago as the year 1830. A professor of Natural
Philosophy at Padua, Salvatore dal Negro con
structed one at that time.
It consisted of a per
manent magnet arranged to swing betwsen the
poles of an electro-magnet.
The current in the
coils of the electro-magnet being reversed at regular
intervals, caused the magnetism to give a succes
sion of impulses to the permanent magnet producing
an oscillating movement which was converted to
rotary motion by means of a crank and connecting
rod. It is natural that some pioneer electricians
having the example of reciprocating steam engines
before them as prime movers for developing power
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would design their elec
purposes,
seemed
a
similar lines.
upon
of magnetic pull versus steam pressure.

for industrial

tric

engines

It

question
The electro-magnet was well known to scientiﬁc
men, and the obvious solution of the problem
would appear to be the use of such a magnet to
exert a pull upon an iron piston or bar which
would transmit it to a crank by means of a con
necting-rod, thus producing rotary motion in a.
This idea was
similar manner to a steam engine.
held by many of the early makers of electric motors ;
even so late as 1867 an inventor named McCullough
patented a reciprocating action electric motor.
These machines resembled beam, horizontal, and
oscillating steam engines, electro-magnets pulling
upon iron armatures or solenoids exerting a
" sucking in " action upon iron cores, taking the
Some are
place of the steam cylinder and piston.
recorded as having done actual useful work on an
industrial scale, but they have not proved economical
and have been superseded
by the direct rotary
action. These motors are. however, interesting as
working models, and there is considerable scope for
ingenuity in their construction and arrangement.
Examples appear from time to time in THE MODEL
ENGINEER,
Electric motors working by direct rotary action
were made almost as early as those working by
reciprocating action. The value of direct rotary
motion was recognised and desired by early steam
designers; numbers of such engines have
engine
been invented at the same time as reciprocating
It was, therefore, natural that the ideas
engines.
of some designers
would be towards obtaining
rotation without the complication of cranks and
connecting-rods and to apply the power directly
to the shaft. It was easier to do this by means of
electro-magnets than with steam and obtain a fair
economy. The early methods were still similar to
those used in the reciprocating motors.
A ﬁxed
electro-magnet or series of electro-magnets were
arranged to pull upon other magnets or pieces of
iron attached to the shaft. In 1834, Jacobi, at St
Petersburg, constructed such an electric motor, and
used it, in 1838, to actually propel a boat 28 ft. in
length, carrying fourteen people, upon the river
Neva. It is interesting to note that the battery
consisted of 320 Daniell cells.
Jacobi’s motor was
constructed with ﬁxed electro-rnagnets and a series
of horseshoe
electro-magnets attached to the
shaft. It may be considered typical of a certain
class.

In

1842 a Scotch inventor named Robert David
constructed an electric locomotive carriage
which was tried upon the Edinburgh and Glasgow
It was 16 ft. in length, 7 ft. wide, and
Railway.
The
carried on four wheels of 3 ft. diameter.
electric motor had ﬁxed electro-magnets which
exerted a pull upon iron bars ﬁxed upon a wood
drum carried upon the axle of each pair of wheels.
The total weight of the car and batteries was about
6 tons.
A speed of over 4 miles per hour was
obtained. Davidson’s motor may be considered as
typical of another class.
Motors with direct rotary action constructed upon
these two principles are made at the present day
and are actually used for certain commercial work
In general, however, they are to be selected as being
interesting pieces of electrical apparatus and not
for serious work. The modern electric motor con
sists of a ﬁxed electro-magnet and an electro‘
son
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magnet attached to the shaft. To a small extent
is thus similar to Jacobi's motor, but the design
and arrangement is so very diﬁerent that it may be
considered as a thing apart from, and quite distinct
to, all the old designs based on the simple idea of a
direct pull by a magnet upon a bar of iron or another

it

magnet.

A somewhat romantic story is told of the dis
covery of the modern electric motor. It is supposed
that a workman at the Vienna International Exhibi
tion of 1873 happened to connect a pair of cables
which were lying on the ground to a Gramme
electro-plating dynamo, thinking they belonged to
it. He was astonished to see the armature rotate
of its own accord, and everybody to whom the fact
was made known was also surprised. Upon investi
gation the cables were found to be connected at
their other ends to another Gramme dynamo which
was being driven by engine power.
Thus was dis
covered the present-day electric motor and inciden
the
electric transmission of power.
tally
Other
information discounts the interesting tale and denies
any accidental conversion of a dynamo into a
motor. The "discovery" is said to be due to a
great deal of hard thinking on the part of the
exhibitor, Mr. Hippolyte Fontaine, who had re
course to the current from the dynamo on account
of the failure of the battery appointed to work the
motor. However, the former is a pretty story to
remember, and may be partly, if not entirely, true.
The fact remains that the modern electric motor is
practically a dynamo to which current is supplied.
(To be continued.)
Mending Broken Filaments.

RITING

in Electricity, "Elektron"
says:—
previously
commented on the
possibility of repairing broken metallic ﬁlaments
by judicious manipulation of the globe
contain
ing them, but had not, until recently, had an
opportunity of witnessing the feat.
Discussing
the subject the other day with a newly-made
acquaintance, I was initiated into the mysteries.
however,
and learnt that quite a large percentage
of the early metal ﬁlament lamps, as sold to the
public, had ﬁlaments jointed by this method, after
in handling or packing.
breakage
Such lamps.
provided the work be properly carried out, are no
worse for the experience,
the joint being quite
sound and homogeneous—an electric weld, in fact.
Th.- modus operandi consists in placing the lamp in
circuit with the source of supply, through the
inediurn of a lampholder and length of ﬂexible. It
is then, with the current on, so manipulated by
twrsting, turning, and gentle tapping of the globe.
that the two broken ends of the ﬁlament are brought
into contact, when a miniature are at once forms
and the repair is effected.
The possibilities of such
a repair system may be gauged from the fact that
we were
even
successful
in repairing a 4-volt
“
Osram " lamp, in which the ﬁlament had entirely
.broken away and was loose inside the bulb. By
dint of patience and careful handling the small
looped ﬁlament was made to fall across the two
extremities of the leading-wires, when it at once
’struck the arc. fused itself in place, and is now quite
a
lamp, giving, by reason of its slightly
serviceable
curtailed length, an even better light (at the expense
of a shorter life) than formerly.
‘

I
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Adventures with a Motor
Tricycle.
AVING

By F.

CROSLAND.

been a cyclist since 1871, it was only
natural that I should desire to make my

experience up to-date by trying

my hand

at riding a motor cycle.
Accordingly, seeing a 21- h.-p. De Dion motor
tn'cycle advertised at a very low ﬁgure,
I got a
friend—a motor expert—to go and investigate,
and he reported it as sound in wind and limb, as
the saying is.
The bargain was closed, and the
trike duly arrived here by rail.
As it weighed some [4} cwts., it seemed as if we
(my son and I) were likely to have some difﬁculty
in getting it up home, as our house is on a very steep

hill. However, upon getting out of the station,
quite a crowd of village lads appeared,
and our
difﬁculties of propulsion were at an end, for all
seemed anxious to have a hand in getting it to its
destination.
Having at last got the machine into the privacy
of our own garden, my son E. and I proceeded
to investigate the more noticeable details, and
soon learnt to distinguish the sparking plug from
the inlet valve, and the exhaust from the piston.
When we had advanced our knowledge so far,
we determined to jack up the hind wheels and
try her under steam, so to speak.
There was little
trouble in starting the engine, but we found several
details which we deemed it advisable to alter—
for instance, the valve lifter was a Bowden wire,
and the previous owner had brought it up over the
handle-bar and down to the front wheel brake
lever, which we found disconnected from the brake.
We constructed a quadrant and ﬁxed same to top
bar of frame, and put valve lifter to this.
Then we found that the throttle and the air
valve were fastened together.
These we separated
so as to make them independent.
By the way,
the carburettor was a Longuemare, with air-inlet
worked by a sleeve just above jet.
When these little alterations had been made,
E. thought it was time for a trial on the road, and
no doubt with many misgivings, though unexpressed,
he made his exit from the paternal gate and turned
down the steep hill leading to the main road,
while the rest of the family anxiously watched and
listened for the ﬁrst sound of the engine, which
we soon heard as machine and driver disappeared
round a corner. accompanied by a friend on a push
bike. E. had special instructions he was to be
back by a certain time, else we should organise a
search party; so after waiting some two hours after
the speciﬁed time, we could stand the suspense
no longer, and started off to ﬁnd him, hoping we
might ﬁnd him alive, perchance.
After going about a mile, we saw E. and his
friend coming towards us, both walking, and pushing
not only the trike, but also the bike.
It turned out that the trike went all right for
about six miles and then stuck. E. came to the
conclusion, after an examination, the carburettor
jet was stopped up, so took it to pieces, cleaned it,
put it together again, and the machine went about
a mile and stopped again, and could not be per
suaded to start, so he and his friend proceeded home
under their own steam, having the motor in tow.
Shortly after we met them. E. suddenly exclaimed,

and
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"
and at the same
guess why the thing stopped]
time drew the cone from the jet from his pocket;
having omitted to put it back into the carburettor
when he had it in pieces.
When once more re
the machine went again all right, though
placed,
we did not get over the effects of having ﬁlled up
with unﬁltered petrol for some time.
The next trouble was with the accumulator,
which gave out with E. just as he got to a friend's
house, some eight miles from home, on a Sunday.
This caused us much anxiety at home, as, instead
of being back by 6, he did not arrive until 9, having
had to walk three miles to a station, and leaving the
trike at his friend's. The moral is—always take
though I have been stopped
two accumulators;
even then, for both ran down, but by connecting
them both up in series they gave sufﬁcient current
to bring me home.
Another rather puzzling affair happened to me.
About three miles from home the exhaust valve broke.
I ﬁtted a new one and started off in grand style,
One f/yw/ieel, 660w”)?
how #76 connec/‘mq r-od
Caugh/ on 00/“ and
was ban/411d bro/ten.

PIS/Zn and
rod, Showing
where piece
were c/‘r/ppe
aul‘

e34

Gudgeon
Dre

afiel

$01.515/7.

i

but within
mile the trike came to a gentle, but
decided stop.
I dismounted, but could ﬁnd nothing
amiss, got on, and it went another § mile, and then

another stop. Another examination without any
result, another trial, another f mile nearer home,
and another stop;
then it occurred to me what
was the matter.
It was that the new valve stem
was just too long.
It just got warm in the 1}mile,
and was sufﬁciently lengthened by the heat to spoil
the compression;
but by the time I had stopped
and examined it, it cooled again and was ready
for another 1} mile.
This was soon remedied.
Our troubles at this time were mostly in con
One time
nection with the electrical department.
it began to rain, and the spark jumped the plug
outside; another—it jumped at the coil terminal,
coil being wet.
\Ne thought that the accumulator
ran down very quickly, till at last we determined to
re-wire, and upon doing so we found some very
bad places, quite accounting for any amount of
of ﬁne
The old cable was composed
leakage.
wires, and I often found ends sticking out at the
terminal, which often touched either the other
terminal or the case, thus shorting.
We therefore
adopted a stout copper wire, well insulated, and
so far it has been an unqualiﬁed success.
The next experience fell to my lot. The chain,
with which the pedals
drive when necessary,
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mounted the sprocket on the main axle, or else ran
on to the gear
The sprocket is screwed
off.
The chain evidently
box by a left-handed screw.
the sprocket some
had jambed, and unscrewed
ﬁve or six turns, so that it was pressed tightly
against the right-hand main bearing and stopped
the machine. When I came to examine it I found
it absolutely fast, and I felt not a little puzzled
how to loosen it, as I had no larger tools with me
than an ordinary bicycle wrench, and was some
However, I had a large
three miles from anywhere.
tyre-lifter, the end of which would just go into the
space between the, two links in the chain, so I put
it through the chain, at the lower side close to the
Then I pushed the machine back
pedal wheel.
wards till the tyre-lifter was tight up against the
wheel, and then I gave it a push backwards as
hard as I could, and had the satisfaction of ﬁnding
that the sprocket wheel moved, and by perseveringl
at last got it some three times round and just clear
Once
of the bearing, and I was able to get home.
there, we had the axle to get off and some little
trouble to get it right, but the great trouble was
to get it put right enough to go on the roadside.
We noticed that exhaust valves were always
getting the stem burnt and consequently required
renewing. and one day we mentioned the fact to
a cycling friend who was looking at the machine.
He gave it as his verdict that the exhaust pipe was
Accord
much too small and choked the escape.
ingly, we altered the pipe, and put one nearly double
the diameter. The effect was very satisfactory, but
not entirely to stop it, which we afterwards found
was owing to using too little air, combined with
slow driving and a retarded spark. Now we ﬁnd
that nearly 20 miles is a desirable speed, with
spark well forward and controlled by throttle,
with air-valve wide open. Under these condi
tions the trike makes good time and runs econo
mically, and no burning of valve stems.
Now I come to a bad breakdown when some
I had been having a most delightful
30 miles away.
run on about the best day I ever was out. Good
roads, sunny, with delightful breeze from the sea
the sort of day that makes life worth living ; when,
all of a sudden, there was a rattle in the cylinder,
succeeded
by a sudden stop.
Upon dismounting,
it became evident I must take down the engine and
see what was up.
This I proceeded to do, and
found that a setscrew which had been put in to keep
the gudgeon-pin in position had come out, dropped
on to the crank case top, been hit by the piston,
had smashed pieces out of the piston edge all round,
in the crank
and had ﬁnally become embedded
I collected all the pieces and found there
case top.
was enough piston left below the rings to act as
guide. So I put the engine carefully—and sadly—
together, and found to my joy that it would go,
and got home, though in fear all the way lest some
thing else should happen.
Shortly after this E. was out, going at a fair
speed, when a terriﬁc noise, followed by a dead
He found something was un
stop, took place.
doubtedly wrong with the engine, so disconnected
it and pedalled the machine home.
Then we
took the cylinder to pieces, and an awful scene of
destruction met our gaze.
The connecting7r0d
was bent into the shape of a horseshoe (see sketch)
and the gudgeon-pin pulled out and in the shape
of a U. The piston was smashed to pieces and
crank chamber top badly bent,
the crank-pin
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being actually nearly sheared
I could
through.
not have believed such a wreck possible in the time.
However, we thought we would have one more
try, and found we should require new piston and
rings,
connecting-rod, and crank-pin.
gudgeon,
We also found the cause of the smash.
It appeared
that E. noticed after my smash that the connecting
rod was slightly bent; this had caused it to catch
on the nut in the centre of the flywheel, and. of
course, the end had been carried round and ripped
out the brass and bent the gudgeon, which smashed
the piston. We got the new parts from a firm in

London, and all ﬁtted perfectly, and all has gone
right since.
We have often thought —" We have had every
thing happen now," but ever fresh things turn up.
One thing I have noted.
If any stoppage occurs
from any minor cause, it always happens about
12 noon and near the village school.
At ﬁrst,
being of a very modest and retiring disposition,
it was very painful to suddenly be surrounded,
while investigating, by a group of country children,
all eager to have a look at a motor. It was very
evident from the remarks passed by the boys
that it was not the ﬁrst time they had seen a motor
stopped. One lad oﬁered me the use of their barn,
saying they often had cars put in while the drivers
went for help.
I expect the next generation of
children will know all about the handling of a
motor, just as they now understand horses and
other animals, but I have not yet been able to
explain why this motor of ours likes schools so
much. Has it been the property of a school
I also notice that on one particular
master?
road my worst happenings occur.
I suppose it
is only a coincidence,
but it seems curious.
I consider we have got our money's-worth in
I believe all our accidents have been
experience.
owing to lack of experience. I never should have
had my breakdown if that wretched setscrew had
only been properly ﬁxed, which it was not. Of
course, it had run some 800 miles, and this fact
The bent connecting
gave us a sense of security.
In fact, it
rod should never have been put in.
seems to me that the only safe policy in a motor
of any kind is to have everything of the best.
and also properly ﬁtted, and then for the user of
the machine to see for himself before leaving home
that everything is right. If this be done, it gives
one a conﬁdence that is worth anything.
As to the advantages or otherwise of a tricycle
over a bicycle, I am not in a position to say, as
I have not ridden a motor bicycle, but the total
absence of side»slip in bad weather is an item to
those who use their motor all the year round,
as

I

do.

THERE is now nearing completion, says the
Engineer, a 6-ft. steel main. which is being built
to supplement the masonry conduit which carries
the Brooklyn water supply from Nassau County.
It is twenty-three miles in length. and will cost
The present masonry conduit has
over £ 500,000.
The daily
a daily capacity of 120,000.000 gallons.
consumption of Brooklyn and Queens is 142,000,900
gallons. part of which is drawn from local artesian
The new steel main will have a capacity
wells.
daily of 55,000,000 gallons.
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The chief dimensions are: Cylinder—bore
stroke in. ports—steam 1-16th in. by 7—32nds
exhaust
in. by 7-32nds in. The eccentric
in. in diameter;
square; the piston rod
in., and of ﬂywheel 2}
diameter of crankshaft

in.

in,.
at
the
ins.
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A Simple Feed Pump.
By WALTER THORPE.
Many readers ha‘Je, no doubt, at some time or
required a simple
design
for construct
other,
The following descrip
ing a small feed pump.
tion and drawing will, I hope, enable those not
altogether ﬂush with cash to make a strong and
reliable pump, without
incurring great expense.
It will be seen from the design that the body of the
pump is a casting, either of brass or cast iron.
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A Small Vertical Steam Engine.

I

I

swers very well.
marked off and punched
the
these
drilled 3-16ths in,, and
centres to be drilled
the crank-pin and
shalt as seen in
hammered
the sketch.
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METALLIC chromium. states the Brass ll'im'
now a commercial article, and can readily be
obtained with a high degree of purity and at a.
known,
has not
As far as
reasonable
price.
yet become a constituent of the non-ferrous alloys,
has.long been used in making very
although
hard and tough steels.
it

1

it
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&
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By JAMES MARsoEN.

is

By JAMES

about to describe
one
Co.'s castings.
made from Scott-Homer
The eccentric and bore of cylinder
had done
ﬁnished without a lathe.
locally, the remainder
have made,!and
This is the ﬁrst engine
has given
me great satisfaction, thanks to the hints
received
through THE MODEL linemen.
The

SMALL VERTICAL STEAM

;

I

is

on
Brass will be more suitable for the purpose
The halls for
account of the drilling to be done.
the valves can be obtained at any ironmonger's
a piece of
The plunger
shop for a few pence.
steel turned down to the required size with a ﬂat
part ﬁled at one end to fasten the rod. The gun
mctal plugs and gland can be either screwed or
soldered on.
Other particulars can be obtained from
the drawing, which explains itself.
may say
that the pump made by myself to the above design
cost me Is. 6d.
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How to Make a Model Sugar
Refinery.
By F. Coon.
mm~.v
of THE
“a
putting this article before readers
MODEL ENGINEER there are certain modellers
who will say that such an idea as a sugar
reﬁnery does not come within the scope of model en
gineering; but, before they have much to say on
the matter, may I ask what are you going to do
" ' ~
with your engine and boiler now you have made it
'_.‘_'
—-to put in a showcase, or merely watch the wheels Fun {eon
Here, then,
turn without doing useful work?
emu
is the means by which it can be put to use, and
not only in using up the engine power, but the
engineer and reﬁner will have all his work cut out
in looking after his steam and hot water; in fact.
he will be a real works’ manager and chief engineer,
and when he has turned out his ﬁrst lot of reﬁned
sugar, he will have an idea of what responsibility
is, for it will be no idle task, manipulating the
various machines,
looking after the liquor, and
keeping' down his steam.
The following process is no patent one, but is
in general.
a method adopted by sugar reﬁneries
in outline the process
and I will now describe
to be followed in this reﬁning. The would-be
reﬁner must not think that by tipping in raw sugar
at one end he is going to get out at the other end
a arkling crystals equal to Tate’s or Fairrie's No. 1
ubes.
Far from it ; he will ﬁrst probably have
a few troubles such as a pipe full of hard toﬁee,
a
of hard crystallised sugar, and the reﬁnery
a (pan
mess—ﬁt only for a good bath with
irty-sticky
.[v'
V'

IN

the hosepipe,

However, these are soon passed by, and after a
few tries the reﬁner will meet with a success that
will well repay him for all trouble in the excitement
of seeing the crystals turned out from the raw sugar.
The raw sugar, when it arrives from abroad,
is like a gluey mass of soil and syrup, being packed
between straw matting or palm leaves and having
a. strong odour of burnt sugar.
At ﬁrst sight it
seems hardlv creditable that it is the stuff we call
“ sugar" after being reﬁned;
but this is how it is

Boruno PAN.
DETAIL wrrn T0? REMOVED.

done.

is

is

is

is

is

a

a

of)

The lumps are broken up ﬁne and tipped into
the melting-pan A, which has previously been ﬁlled
with hot water.
The pan is ﬁtted with a coil of
copper pipe in the bottom, through which live
steam passes to melt the sugar, and an upright
shaft, with stirrers on, to kee
the liquor well
stirred, revolving at a speed
60 r.p.m.
It
most important at this stage to remember that on
no account must a higher
ressure of steam be
used than l0 lbs. per sq. in. in any heating process
whatever in the reﬁnery, as
higher pressure,
giving a consequent]
higher temperature, has
When well
tendency to crystallise the sugar.
melted,
a little magnesia
thrown iii—about
0-01 per cent. (one-hundredth per cent.) of the
total amount of liquor.
This causes the liquor
to froth, and will run over into the scum gutter B
and away into the scum tank C. Then a little
sul hate of alumina
added (about 0-! per cent.)
an
the cock D
opened, and the liquor flows into
the steam pump E.
This pump, or rather steam
drum,
supplied with steam at the t0p, and on
no account must the pipe go into the liquor, or all

DETAIL

or OUTLET.
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the effect of the steam will be lost.
The cock D
being closed, turn steam on. and the liquor is blown
up into the swivel pipe F, which is turned round
to ﬂow down the swivel pipe G, then down to the
bag ﬁlters J.
The bag ﬁlter is a tank having a
loose top, into which are secured six nipples, and
on these nipples are hung linen bags.
The liquor
runs through these bags and is ﬁltered, the ﬁltered

and
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and an outlet. They are ﬁlled with animal char
made from bOnes. which is easily procurable.
The liquor coming out of these cisterns should be
a perfectly clear colour, and unless it is, it must
be sent back to the bag ﬁlters again, and then
cisterns.
After running through cisterns, through
cock M into pump N, steam is turned into pump N.
which is of similar design to pump E, and the liquor
coal,
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A, Milling pant B, Scum gutter C, Scum tan D, Melttd liquor cock; E, Steam juice pump; F, Swivel for char cisterns; G, Swivel
Bag ﬁlters; K, Bag ﬁltered liquor cock L, Char cisterns: M, Filtered liquor cock;
ior bag ﬁlters; H, Melted liquor tanks;
N, Steam juice pump: 0, Liquor pipe to boiling pan; P. Boiling pan; R, Crystalliser
S. Valve on crystalliser; T, Flexible
pipe to centrifugal: U, Centrifugal; V, Syrup outlet from centrifugal; W, Syrup cock X, Live steamcocks.
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it

is

is

it
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E

liquor running through the cock K into the pump
again, and
blown up again through the swivel
pipe F; but here
turned into the tanks H,
and stays there till the reﬁner
ready for it.
From here
runs into the char cisterns L.
These are plain cylindrical tanks, each having on
the bottom a layer of ﬂannel and perforated zinc

)—
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REFINERY.

blown up into the b0iling~pan
P. This pan is
provided with six c0pper coils supplied with live
steam, and must not be at a. higher pressure than
l0 lbs.
Here the liquor is boiled for, say twenty
minutes, and a little solution of ultramarine is
to give a bloom to the colour. Careful
added
testing must be attended to, and when the mass
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is about of a consistency of 9 per cent. of water,
and is still easy ﬂowing, it is run off into the crystal
R is a square tank ﬁtted with a stirrer,
liser below.
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and here the mixture is stirred till about to crys
tallise, when it is run into the running centri
fugal, which must be revolving at a speed of 1,000
revs. before the liquor is turned in.
The sugar
then will be seen to solidify and be bleached
a
colour;
white
the syrup running off down the
\V
into the
casing of the centrifugal through pipe
pump N, to be mixed with more ﬁne liquor from
cisterns,
the char
and again blown up into the
Should the liquor become pasty or
boiling pan.
sticky in the boiling pan, a little ﬁne liquor from
the tank H must be run in, a supply being always
The solidiﬁed sugar
kept here for emergency.
in the centrifugal is found on the gauze lining.
which is icose, and is taken out and scraped off.
This, then, concludes the description of the

\
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~1N
N
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and supported at the top by a. strip of brass, with
a brass tube let in and having four stirrers bolted
on, revolves in the centre.
The pulley is shown
on the drawing too low down, and should be at least
i in. above the level of the top of melter, thus
allowing iroth to ﬂow over, and not getting on to
the pulley.
The belt has a halt turn, and goes on
to the driving shaft itself to reduce
the speed.
Vs-uvrcan 10mvl-lpm
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Melting Pam—The melting pan is 6 ins. diameter
by 2 ins. deep (of tin). A i-in. shaft having a
footstep bearing of brass tube soldered to bottom

f
l

—
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and

mec.

and I will now go into the details of the
machinery.
The chief mechanical difﬁculty the writer had
was in the piping and the large number of cocks
required; but suitable gas cocks were found, and
the ends cut off and a coupling soldered on to con
nect up the piping.
The steam pi ing is
in.
diameter; but the waste pipe is pre erably larger,
and the various joints can be made as the maker
thinks, according to material at hand.
process,

TANKS.

is

l

On the bottom of the pan is a coil of
in. diameter
connected to the
copper tube, one end of which
main steam pipe, the other end going to waste.
Over these coils, and sitting on su ports soldered
to the sides of the pan,
a loose
ttom of per
forated zinc made in segments for easy removal:
is

l

STORAGE

The Model Engineer and Electrician.

September 23. 1909.

this prevents any large lumps from getting into the
The pan sits on a circular
and choking up.
of wood having a tin edge, which forms a
gutter for the scum and froth, and a pipe is ﬁtted
to the bottom which drains into the scum tank.
pipes
piece

___|_

i 1v

I
|

Scum Tank (G).——This is a plain tin, and is
em tied from time to time.
gleam Pump (E).—The pump is really a strong
tank capable of standing 10 lbs. of steam pressure,
and the writer had it made at the tinsmith’s oi
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tin, and having lapped ends well
seven—cross
soldered.
The liquor comes in at the top. and the
The
blow-out pipe
soldered in at the bottom.
steam pipe
soldered on at the top, and, as before
explained, must not project inside to come in
contact with the liquor.
A waste pipe
soldered
in the bottom, and
to the large main
connected
is

is

a

Balile strips are fastened to the sides of pan to
prevent the liquor having a circumferential motion.
From the bottom of the
an a }-in. pipe leads to
the steam pump E, and
as
cock D, as shown.
table for feeding can be ﬁxed to the sides of the
pan to the ideas of the intending maker, but should
be above the level Of the t0p of pan.
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DETAIL OF STEAM PUMP.
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charcoal must be used, and this
very cheap.
The cisterns will last for about twenty lots of reﬁn
ing, when the char must be taken out and burnt
again in a closed tin vessel on the ﬁre, care being
taken to rem0vc all the white ash through oxi‘
disation.
of similar design to pump E.
Pump (N).—This
having inlets at each end from the char cisterns,
steam inlet at the top, inlet from the centrifugal,
and outlet to the pan P, which
soldered on the
bottom, also a waste pipe and cock going to the
main waste pipe.
is

is

tlge

l-

is

is
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pipe, with a cock for running away the
washing of the pan.
Swivel Pipes—The design of the swivel pipes
can be seen in the drawings.
The swivel G is
supported on the bottom by a pin soldered to the
bottom of pipe and ﬁtting in a iootstep secured
to the wooden
columns su porting the tanks H.
A square box is ﬁtted to
top end to take the
ﬂow from the pipe F, all being in. diameter copper.
Bag Filters—This
a plain rectangular tank;
the top
made in the form of a disc. and
loose.
In the bottom of the dish are soldered six brass
tubes
in. diameter), and the ends are slightly
swelled out to form a neck. on to which are tied
linen bags.
The bags must be made of good
stout coarse linen and Well sewn together.
When
the bags are dirty and not doing their duty properly,
the top
lifted out and the bags untied and washed
or new ones substituted.
The liquor runs out of
the bottom of the ﬁlter through the cock K into
the pump E.
The ﬁlter
supported by a wooden
staging, carried off the columns supporting the
tanks H.
Tanks (H).—These are only storage tanks pro
vided with a cock, and each tank leads to a char
cistern. A bridge made in the shape of a V is
placed between the two to prevent loss of drips
from the swivel pipes, or they can be placed close
together, as the maker thinks best.

waste

i
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Char Cistems (L).—The char cisterns are plain
round cylinders made of tin, and on the bottom a
few discs of ﬂannel are placed, about
in. thick
altogether, with a sheet of perforated zinc on top.
This prevents any char from getting down into
the pipe.
There
an outlet in the bottom, and
this
connected with cock M, and runs into the
pump N. The cisterns are screwed on to the pipe
to facilitate easy removal.
Only animal or bone

it

THE CRYSTALLISE R.

is

is

0

T pi

(f

is

is

a round
Boiling Pam—This
tank having a conical bottom, with
a wood disc screwed
to the bot
tom of the cone which has the
outlet hole in.
It
ﬁtted with
six copper coils
in. diameter),
which are bent to follow the cone
bottom. one end going to the live
e, the other away to
steam
waste.
object of having the
waste 'to run up
to keep the
ﬂow of steam down and
furious boiling. The detail of the
outlet can clearly be seen in the
. drawing.
A wooden lever
worked over the
This
Opening and kept fight by a brass Spring,
type of valve
commonly known as a "banjo"
valve to engineers. The top of the pan
loose
and has a i-in. steam outlet, in which a piece of
zinc
A
fastened.
soldered
perforated
testbox
to the side at the level shown, and has a pipe con
to
the
bottom
of the pan. To test the
necting
liquor a small piece of wire
dropped down and

Septembsr 23, 1909.
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has a lip beaten on the end, which brings
the liquor,
Directly under the opening
is the crystalliser.
This is a plain tank
heater in which revolves at a syeel of
of

up a drcp
of the pan
having a

Murmo

guides, it will be seen, are curved, which enables
the valve to always fit tight.
All the foregoing
woodwork should be of the best seasoned oak.
as it has to stand a lot of heat from the hot liquor

‘
\
’

40 r.p.m.
PANZ
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A brass tube forms

The outlet pipe is to be of some ﬂexible tube,
the writer using thin rubber, as when the sugar
has been centrifugalled and the gauze lining being
taken out, a rigid pipe would be in the way.
perhaps the most
Centri/uan.-—The centrifugal
the
decided
interesting machine of all, as here

l

is

it

is is

the bearing, and a brass blade
soldered to the end of the shaft. The pulley
on the skew; but as the belt drives directly on
to the shaft to reduce the speed,
will be found
to work perfectly well.
The outlet valve is of wood
The
and wedge-shaped. ﬁtting between
guides.
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It must be
result of all the labour of the reﬁner.
geared up to run at 1,000 r.p.m., and must_be
running when the sugar is turned in. It conmsts
of a ﬁn. diameter shaft, having a brass disc soldered
on one end and a smaller strengthening disc each
side.
The large disc at the periphery has four

brass arms soldered on, and at the ends of these
arms a brass band
in. wide is run round to keep
the ends together.
Into this cage ﬁts a gauze
lining made of extremely ﬁne gauze, inside, and
an outer strengthening case of coarse mesh (about
The end is turned up to prevent
32 to the inch).
the running out of the sugar.
This lining catches
the solidiﬁed crystals and lets the syrup run away,
which collects on the casing and runs down away
to the pump N.
The casing is supported off the
foundation board. The bearing is of brass tube,
and is soldered to two brass A frames, and the whole
well screwed down to a heavy base to stand the
vibration due to the uneven loading of the sugar
in the centrifugal.
in.
Never run in more than
thick, and hot water must be run in after, say.
one minute of centrifugalling, to clean the sugar—
The lining is
just a dr0p for, say ten seconds.
then taken out and the sugar scraped out.
This, then, concludes the description of the plant.
When the reﬁner has ﬁnished with the char cisterns,
he should run them through with hot water, which
runs away to waste; likewise the boiling pan and
crystalliser, which all drain through the centrifugal
into pump N and away to waste.
Driving—No driving is shown, it being left to the
maker to suit his own site.

i

i

Scum—The
scums
are generally run through
a ﬁlter press, and the liquor goes through to the
boiling pan, but in our case is hardly worth work
ing. the solid matter being used to make cattle
food.
Golden Syrup can be successfully manufactured,
and should any reader—having
mastered
the
rudimentary art of reﬁning—desire to go further,
the writer will be pleased to describe how to manu
facture same, the few machines required being very
In large reﬁneries all the washings from
simple.
the machines
go to the melting pan, but in this
small plant is hardly worth bothering with.
The sugar turned out will be hardly saleable
at the current prices, probably costing the reﬁner
4d. a lb. to produce, but by following the foregoing
description the reﬁner should spend many a pleasant
hour. A careful watch should be made for cock
roaches,
which have a great liking for the smell
coming from the reﬁnery.
The various details can be modiﬁed to suit
the maker's various scrap material, but the general
The loss of sugar
to.
design should be adhered
in the process of reﬁning is about 30 per cent.

taken with a view to estab—
stations along the South African
coast,
the Engineer.
The Natal Govern
says
ment are negotiating with the Imperial Govern
ment on the subject, and it is proposed to erect
a. station on the Bluﬁ at Durban.
The idea is
to form a line of wireless stations between Delagoa
Bay and Cape Colony, and a similar line of stations
STEPS

are

lishing wireless

being

on the west coast.
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The Construction and Repairing
of Motor Bicycles.
By "

SRBGOR."

(Continued hum page 244.)
Moron

DETAILS.

CONSTRUCTION

up the remarks in the last paper
on the above subject on speed-reducing gears,
herewith is shown, in Figs. 121 and 122, a
to provide a free engine,
design
a change-speed
gear, driving clutch and brake, combined.
Referring to the half-sectional drawing shown
in Fig. 121, A is side of crank-case; B, the com
clutch, brake, and yoke, which carries the
bined
mtermediate gears and pin ; C is the end of crank
shaft upon which the driving pinion D is secured
by the key E. The axle pin F—of which there are
two_in the same line, and secured to the clutch
casting B, by a taper-pin G-carries the two-size
gears H and J, the larger gear H being in mesh
with the driving pinion D, and
in mesh with
another gear K, which is mounted on the pro
tecting boss of the driving pulley L, and keyed to
the same.
M is a steel band which encircles the
diameter of the clutch.
he action of the gear is as follows :—.~’\ssuming
_
it is desirous to propel the machine to which the
gear is ﬁtted, the engine
is started by turning
the shaft C in the usual
manner._ The pinion D.
shaft,
being secured to
revolves the gear H and
on their axle-pin F.
The large gear H, being in
mesh
with the ﬁxed gear on the clutch projection,
causes it to run round same, carrying with it, of
course, the clutch B, this being the action of parts
when the engine is running and the machine
In Fig. 121 the cone clutch is shown
stationary.
right up. This. of course, is held out in a free
position by an operating pedal or lever (not shown).
and the design of which will be effected by the out
line and design of the machine to which the gear is
ﬁtted. Also the band brake. L is operated by a
suitable pedal (not shown), and must be adjusted so
"
position it
that when the band is in the “off
Will be quite clear of the clutch revolving.
As soon
as this band is tightened on to the clutch diameter
by the pressing of the pedal, it begins to stop the
motion of the clutch, with the result that the
driving pinion which maintains its speed compels
the intermediate gears H and
to turn the driving
pulley round, and consequently sets the machine
in motion.
Obviously, the machine can be started
most gradually, for the fact that it depends upon
the amount of pressure that is brought to bear on
the band brake—which can be any variation from
zero to maximum—or holding it quite still, 50 that
tlze actual travelling speed of the machine can be
regulated from ﬁrst moving up to its maximum speed
according to the ratio of the gears.
The aboVe is the
action of the parts when the engine is driving the
machine, through the gears, and consequently at the
reduced speed in relation to the speed of engines.
To change from this gear to top speed or direct
drive, the brake band is released,
and
simul
taneously a spring is released, which forces the
clutch cone into the cone in pulley, with the result
that the whole gear, clutch, and pulley, revolve
together at the same speed as engine, there being
no lost efﬁciency in the rolling of the gears, as the

FOLLOWING
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J
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pinion (D) teeth simply act as driving
keys in the teeth of the two gears H H; there being,
of course, one gear each side of the pinion, which
the turning strain on the pinion, and
equalises
tends to keep same central, thus reducing the wear
on the pinion shaft bush to a minimum, as explained
in describing the reducing gear shown in last paper.
To use this design in the capacity of a brake
to check the progress of the machine, the engine
power should be switched oﬁ and the brake hand
then
applied, keeping the clutch in ; this will
provide the maximum braking capacity, owing to
the fact that the machine has to drive the engine
against its compression in addition to the breaking
capacity of the friction'of the band. Another method
of braking is to switch off engine as before, and
declutch. when the engine will become stationary,
The band
and the clutch revolve round pinion.
As shown in sketch,
brake can be applied as before.
has teeth little wider than K, into which
the pinion
it meshes; also the teeth on pinion D is wider
than H. This is to provide for the full meeting of
the teeth when the clutch wears, which, of course,
will allow the gear to travel a little farther in;
also, when the clutch is withdrawn to the free
A groove is shown in the end of clutch,
position.
to receiVe an operating fork to withdraw the clutch.
Pressing against the end of clutch and mounted
also two
on the shaft C is the clutch spring
hardened steel washers P P, and ball cage and
ball R, to take the thrust of spring enclosing these
parts in sleeve S, which entirely closes spring and
ball race, leaving suitable distance, as shown at U,
to allow for the travel of the clutch when being with
This end may provide a stop to determine
drawn.
the maximum travel of clutch when withdrawn.
The steel peg T acts as a stop and keeps_ spring under
tension, and can also be readily arranged to serve
as starting handle peg, the bore of starting handle
end loosely ﬁtting on end of shaft C, and the notch
usually provided in handle engaging with peg.
Referring to the two sets of pinions ] ] and H H,
one set of which is shown in Fig. 121. they run solid
together, the gear H being pressed on to the pro
jection of the gear I, and eﬁ‘ectively keyed, which
may be accomplished by same method shown in
driving

l
l

l
l

i
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be found by trial, assembling the whole
and noting that all gears revolve freely, then
draw the two pinions, and ﬁnally key together.
pin F and gears may be hardened.

gear

with
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Some Interesting Electrical
Models.
OME time

By

F.

ago you kindly published the yin.
spark coil 1 made from your handbook on coils,
also the mercury break. and a few Tesla spark
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previous paper. On holding the tooth ring in
position the exact relation of the two sets of teeth
to each other on one of the two sets of pinions must
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photographs taken by the same. I promised to send
you photographs of other models made in my spare
time, taken mostly from Tm: MODEL ENGINEER.
~.

and Elec trlclan.
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I have run two layers on my coil,
of coil.
well insulated with blotting-paper, but. so far,
have not had the time to put it to a practical test.
centre

ma

FOUR VIEWS OF AN ELECTRIC CLOCK,
TESLA Com—No. i is a copy of the compact
Tesla coil sent by F. F. Webb (March 26th issue,
In Mr. Webb's particulars (May 7th issue.
1008).
secondary
1908) he suggests more than one layer of
wire, and thus avoid running the bell wire up the

‘

By ].

F.

ELECTRIC CLocx.—From
the photogra hs given
above
of my electric clock you wi
readily
see that it is taken from Mr. E. Collier Fletcher’s
clock in May 17th and 31st issues (1906) of THE
MODEL ENGINEER.
In his description he says—

September 23, 1909.
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"obtain a circular tin-cased clock, and on remov
ing the case it will be found that the next wheel
to the scape-wheel
has sixty teeth and revolves
once a minute."
I found quite a lot of tin
or zinc'cased clocks, probably made in Germany;
instead of ﬁnding sixty teeth in this particular
wheel mentioned, they all turned up forty teeth.
50 for the sake of experiment I ﬁled one of these
wheels up carefully into a ratchet wheel—just for
the sake of trying the pendulum. It worked
splendidly—in fact, it beat the Town Hall clock
(four hours in twelve). I did not like the time
passing so quickly, so I turned the teeth out and
brazed a fresh rim on, and turned it to the original
size. I then made a small steel ratchet cutter
to run in the lathe, and cut sixty teeth in the rim,
which I divided by another wheel of sixty teeth
and a catch. I then replaced the wheel in the
clock, with the result that the electric and the
Town Hall clock are running a dead-heat. The
lever D on photograph No. 4 is worked from another
shaft, with a. lead balance-weight.
I can regulate
the small lever (No. I) that works D by means of
the stud which is screwed in the slotted swing plate.
The curve in lever D slides on a. small brass roller
on the pin E. The notch piece is slotted and can
be placed at any part of the dipping spring and
held by a small screw underneath. The spring is
soldered to the bracket, and a piece of flat thin
rubber is clamped between two plates on same
to deaden the tick. The condenser is placed in
the base.
The front is covered with green plush,
with a switch behind. Two Empire cells work
the clock.

Motor Cycle Notes.
By “ PHOENIX.“
The Design of Sparking Plugs.
An Irish correspondent, Mr. L. F. C. Dillon,
of Cabra Park, Dublin, writes me in reference to

the above subject, and says that he is in doubt
whether a three-pointed sparking plug is any better,
if as good, as one with a single point. He says:
“
I gather from some of my friends who pose as
electrical experts that a sparking plug having a
three-point sparking gap is practically no better
than a plug having only a one-point spark gap,
as it is only necessary for oil to get on one of the
points in order to cause the sparking to cease,
and increasing the number of spark gaps not only
the risk of this, but trebles the con
multiplies
sumption of current. I shall be glad to know if
this is so."
In reply to this, I am fain to admit that there
is not a great amount of difference between a three
point spark gap and a single-point gap, the latter
being even better in the case of a very weak spark.
A more-than-onc spark gap has, however, some
Rather better results are obtained
advantages.
when a. good coil or magneto is used, on account
of the spark being more spread out. The spark gaps
also do not burn away 50 quickly as a single gap.
Further,
in the event of oil splashing on to the
points, one of the gaps will almost always be sufﬁ
ciently clear for the spark to burst through. This
effect is very different to that suggested by my
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correspondent. It is a very common mistake to
suppose that oil alone will short-circuit the spark
gap, for, as a. matter of fact. thick oil is in reality a
powerful insulator.
Burnt oil or carbon will short-circuit any spark
of very high
except the high-frequency discharge
class coils; but most good coils and magneth will
burn any deposit away as quickly as it is formed.
unless a very considerable amount of oil is being
on.
The three~point spark gap provides
splashed
a very easy path for the spark and throws slightly
instrument,
less strain upon the spark—producing
and also on the high-tension cables than with the
single spark gap.
_
The primary current of either a magneto or c011
is practically not affected by the shape of the spark
83?

The Position of the Engine.
The position of the engine in a motor cycle
depends to some extent upon other circumstances
The vertical position
connected
with the design.
habout midway between the wheels—is most
and the
favoured for single-cylinder machines,
"
“
V
arrangement for those having twin-cylinders.
There is much to be said in favour of both, as in
each case the space below the tank is taken advan
tage of without departing in any way from the
The
standard formation of the diamond frame.
vertical engine, in the case of the single‘cylinder
machine,
ﬁts in well in the central position, and
ample room is found for its appurtenances without
any crowding. The cooling eﬂects of the air
currents are taken full advantage of and the method
twin engine
of lubrication assisted.
The
also ﬁts nicely within the members of the frame,
the front cylinder following the direction of the
down-tube from the head, while the rear cylinder
does the same in respect of the seat pillar tube.
The crank case is no wider than where a single
It is doubtful, however, whether
cylinder is used.
with this arrangement of cylinders it is possible
in both. I
to obtain equal lubricating
effects
have generally found that the back cylinder suffers

“V”

somewhat from lack of oil when only the correct
quantity is administered for the engine as a. whole,
the front cylinder usually taking more than its
share; while, if an extra allowance be given, with
the idea of ensuring the adequate lubrication of the
rear cylinder, then trouble arises in the front one
from over-lubrication.
In one twimengine that
I had I always found it necessary to administer
the oil in half doses, with greater
frequency
than otherwise would sufﬁce, and by this means
I got the rear cylinder properly lubricated without
Overdoing it in the forward one.
The inclined position for a single cylinder used
to be very popular some few years ago, and one
well-known and highly successful British firm of
motor cycle manufacturers still resort to it, using
the engine for the purpose of greatly strengthening
the frame itself, although it is not exactly with that
idea that the engine is inclined, but to meet other
circumstances of the construction, which includes
a two‘speed
The N.S.U.
gear and chain-drive.
in its higher-powered twin-engines,
Company,
places the back cylinder in the vertical position,
and the front one along the line of the front down
tube of the framing, the idea being that the second
cylinder will thus be able to obtain the full cooling
effects during its passage through the air, instead

The Model Engineer and Electrician.
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of being screened by the trout one, as is, to some
"
extent, the case with " \'
twins.
A novel cylinder arrangement is that adopted
by Messrs. Douglas Brothers, of Bristol, in which
the two cylinders are horizontally opposed to one
As I
another and an outside ﬂywheel is used.
am going somewhat fully into the subject of the
Douglas motor cycle in the next Note, I need not
say anything further in reference to this arrangement

September 23. 1900.

The crankshaft is of mild steel, case-hardened
and ground true to gauge after hardening. The
bearings are of best phosphor-bronze and of ample
length, and the pistons are provided with lubricat
ing lips, as seen in the illustration, each piston

here.

The Douglas Twin-cylinder Motor Cycle.
Messrs.
Douglas Brothers, of Kingswood, near
Bristol, have established
a wide and
enviable
in the manufacture of
reputation for themselves
motor cycles by the efﬁciency and success of their
machines
of 2%- h.-p.,
lightweight twin-cylinder
in the design of which are incorporated some novel
and interesting features.
The design is, in fact,
an original one where
the engine is concerned,
and I think it merits special attention from the
many readers who have asked for information
relative to the lighter and more moderately powered
motor cycles at present on the market, as well as
The makers
from readers of these Notes in general.
have kindly offered to arrange for me a thorough
trial of the machine, and until I have had an oppor
tunity of carrying this through, I must conﬁne
my remarks to a description of the bicycle and
its engine,
reserving any further observations
which I may have to make upon its road perform
I am, however, ab]e_t0
ances until a later issue.
say now that the design and ﬁnish are very pleasing
from the point of view of appearance,
while there
is every indication that the construction has been
carried out in the most thorough and skilful manner.
The engine, as the illustrations show, has its two
cylinders placed opposite one another in the same
By
plane, and fore and aft of the crank case.
of this arrange
reason
ment

the

engine

FIG. L—Tnn " DOUGLAS

2} H.-P.

Moron CYcLB.

TwrN-(‘vuxnnn

The ﬂywheel is carried outside
having three rings.
to employ
the crank case, it being thus possible
a suitable size and weight of ﬂywheel without inter~
fering with the design of the crank case itself.
The magneto is driven by gearing in a simple and
direct manner.
The frame is low-built and of great strength.

r

gets an

impulse every revolution,
"
and, further, the compli
O
cated
which only
gear
partly overcomes the error
‘1
3
»
4
of magneto
‘2
ignition in
3
as
»
twins is rendered
22
9
'
'
e—~-—
5
/,
Both exunnecessary.
haust valves are operated
23
,/
by the same cam, making
it impossible tor one cylin—
7
der to be out of time with
l5
the other. The exhaust
valve tappets are adjust
able, allowing of an easy
method of maintaining
L-_L__'E___
\
the correct amount of gap
between
the valve stems
and tappet faces as wear Fro. 4.—LONGITUDINAL SECTION rnnouon "DOUGLAS" Moron Cchs Enema.
Automatic
takes place.
inlet valves are employed,
and are so placed that they are immediately access
Detachable and adjustable tootrests are provided,
"
and stands for both wheels.
ible by simply removing a cap, without having to
The forks are “ Druid
A point I like very
take down the induction pipes.
The brakes
spring type, with strong girders.
much in the machine is the placing of the magneto
consist of a hand—applied brake for the front wheel,
on the top of the crank case, where the rider can
and powerful back-wheel brake operated by the
advance or retard the ignition without having re
foot from the footrests.
The gear of the engine
to Bowden wires or other complications.
course
55 to i, which is higher than most lightweight
The whole arrangement is practically and admirably
motor cycles. and this, in my opinion, spells
a considerable advantage.
The engine develops
designed, looks neat, and may__be counted upon to
give the minimum of trouble.
zi- h.-p. at 1,600 revolutions, and this ample power

@

"V"

is

(

.Pl.

—
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for a machine weighing only 100 lbs. removes the
necessity for running the engine at the high speeds
associated with the general run of lightweights, and

and
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The “Lloyd” Automatic Pulley.

It is apparent from my correspondence that there
are some few motor cyclists who not only require
a variable pulley, enabling them to alter the gear
to suit different conditions of running. but who
would have the pulley self—acting so that the varia
tions of gear are automatically made as they become
while the machine is in motion. It is
necessary
contended by such that an adjustable pulley which
requires the machine to be stopped and the rider
to dismount every time it is desired to change the
gear is not altogether satisfactory, and although
do not associate myself altogether with this view,

I

i

Fm. 3.—Vsnriciu. Sac-non or "DOUGLAS"
Moron Cvcu; ENGINE.
l

allows of the use of a larger pulley, giving a better
grip, less wear and tear of the belt, and less belt slip.
Altogether, I am very favourably impressed with

l

THE "LLOYD"

Fro. 2.--INrnR10R or THE " DouoLAs” Moron
Livan ENGINE.
the Douglas machine after carefully examining it,
and I am looking forward with pleasurable anticipa
tion to the trial run which the makers have kindly
promised me.

l
l

AUTOMATIC
PULLEY
ENGINE DEVICE.

AND FREE

on the ground that for ordinary riding and touring
one does not require to alter the gear, except maybe,
from day to day, I can well imagine that in certain
circumstances an automatically
varying pulley
is a great convenience.
To meet the needs of those who require such a
ﬁtment the Lloyd Motor and Engineering Company,
of Birmingham, have designed and placed on the
market the automatic pulley illustrated in the
\Vith this it is un
accompanying reproductions.
necessary to set the ﬂanges to give different gears.
They are adjusted in the ﬁrst instance to give the
travels
gear required, and then, as the machine
along and variations in the load upon the engine
take place,
the pulley automatically adjusts itself to
meet the varying requirements.
A series of coil
springs are arranged laterally around the boss of the
pulley within a cage. and the loose ﬂange is forced
outward against the action of these as the pressure
of the belt against it increases, as when going up
hill, so that the bdt is allowed to sink further
into the groove, and, as a consequence, the gear
Then, as level ground or a down grade
is lowered.
is reached and the work of the engine lightened, the
springs return the loose ﬂange to its normal position,
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and the gear rises automatically by reason of the
belt rising in the groove of the pulley and taking
larger radius. It would appear that some arrange
ment such as a jockey pulley would be required
to take up the slack of the belt when the gear falls
to the lower ratios ; but this in practice is not found
necessary, because the coil springs are always exert
ing an even pressure on the loose ﬂange.
The Lloyd Company also provides a free engine
device for use in conjunction with the variable
pulley. The free engine is obtained by means of a
between
the pulley
metal roller which is forced
ﬂanges, this roller being controlled by a lever con
trolled directly by the rider's hand. as seen in the
When the metal roller is put into
illustration.
action the belt drops to the bottom of the
pulley on to a ball bearing ring, on which it rests
The rider can then start the engine.
stationary.
the free engine device
by the handlebar
operate
lever; then by pushing the machine forward oil
the stand he can mount and allow the belt to engage
gradually with the pulley and start off without any
effort on the low speed.
I am not in a position to speak of the merits or
demerits of either device from personal experience,
but if any reader can do so I shall be glad to include
particulars of his experience in a latter issue.

Exhaust

Whistles

for Motor Cycles.

One or two correspondents have asked my opinion
as to whether it is possible to obtain satisfactory
results from the use of an exhaust whistle on a motor
They say, and I agree with them, that the
cycle.
country waggoner—and for the matter
average
of that the average driver of horse-drawn vehicles,
and pedestriankseem
impervious to the eﬁect
“ hooter,"

and they now
produced by the ordinary
desire to try something “more likely to arouse
in the minds of such persons a sense of their obliga—
tions towards other road-users.“ Up to the present
I have not had any experience with an exhaust
whistle on a motor cycle, but am having one ﬁtted
" V.
to my
5." twin at the time of writing, and
later shall have pleasure in saying what I think of
it in these columns. It is a “Genn” whistle,
supplied by the Service Company, of High Holborn.
One thing I can say on the point, and that is—
that these exhaust whistles have proved very useful
on motor-cars, and there seems no reason to doubt
that they will prove likewise when applied to motor
cycles.

Replies in Brief.
T. R. M. (Rugby).——The

'

way to ascertain the
the diameter of
gear of the bicycle is 'to take
the engine
pulley and that of the belt rim on
back wheel, and divide the second by the ﬁrst.
Thus, it the pulley is 5 ins. diameter and the
belt rim 20 ins., you have a. gear of 4 to i.
Preston,
Mr.
S. Maynard,
of "Lauderdale,"
writes, in reply to a recent enquiry to the effect
that he has found the "Premier" 3% h.-p. motor
He says it is
bicycle in every way satisfactory.
speedy, very ﬂexible, and comfortable, also eco
nomical in petrol consumption, and, indeed, generally
The machine
has been in constant use
efﬁcient.
since Easter. and has never given trouble of any kind.
—-S. C. P. (Lancaster).—Yes, you could most likely
have a new and larger tank ﬁtted, but it would
depend to some extent upon the arrangement of
other parts whether you could have the additions
About 2 galls. would be the
you suggest made.
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maximum, or 21- galls. if “torpedo” tank.
are
mistaken. A
JAMES Kmo (Cromer).—You
mechanically operated valve is worked by a cam
and tappet oﬂ the engine shaft by gearwheels
Automatic valves depend upon the
(timing gear).
vacuum of the descending
piston to open them
H. F. L. (Mansﬁeld).
andaspring to close them.
“
—Yours is a
B. & B." carburettor, and the best
plan would be to write the makers for the spares
you require. The address is Brown 8: Barlow, Ltd..
" MEDICO
r5-r7, Loveday Street, Birmingham.
Moromsr " (Eastbourne).—-Glad the advice proved
correct. The above Note is Douglas lightweight
will now interest you. Anything up to 13 or 14
stones.
About 25 m.p.h. on the average,
and
By all
along level stretches.
30 m.p.h. (easily)
means specify larger tyres;
the advance in price
"
“
need not deter you.
Smacmusr
(Donegal).—
An early issue will contain the information you ask
for re tyres.
(2) First test the spark plug, then the
contact-breaker.
(3) Trembler coil for preference.

Practical Letters from Our
Readers.

[The Edam invites read”: to make use 0/ this column for the full
discussion0/ mailers 0/ Practlcal and mutual inland.
I rant
may he signed with a nom-de-plume if desired, but Ike full
name and address0/ the render MUST invariably be attached,
thoughnot necessarilyI0! publicalionj

A Model Steamer.

TO THE EDITOR or The diode! Engineer.
SiR,—I have just ﬁnished a model steamer, a
description of which may possibly interest your
readers, especially those of my age—~14} years—
as it may show them what can be done by carefully
studying your weekly journal and your handbooks.
Indeed, I may say at once that beyond lessons in
ordinary carpentry at school, I have had no other
tuition in model making except what I have picked
I have mentioned my
up out of your publications.
age only to plead inexperience, because I have seen
very many better models described in your journal
and exhibited at the annual MODEL ENGINEER
Exhibition.
My model
To commence with the description.
an ordinary cargo tramp steamer,
and
represents
the dimensions are : Length over-all, 311» ins. ;
beam, 5 ins. ; height to main deck. 4} ins. ; to upper
deck, 6 ins.; masts,
ii ins. high. The hull was
shaped and hollowed out of a solid block of yellow
pine, the sides being left 1}in. thick.
The ﬁttings, which I have made, are as follows :—
Three skylights made of wood and cardboard, with
brass wire for the bars and silver-paper for glass.
Three ventilators made of the tops of brass fancy
nails beaten to shape and ﬁxed to copper tubes.
Two steering wheels, one on the bridge and one at
the stern, made with ﬂat brass wire for the rims and
a disc of brass rod for boss and brass wires for the
Two donkey engines placed at the foot of
spokes.
the masts made as near as possible to look like the
real thing. Five ladders from main deck to the
upper decks, four of which are made of thin wood,
"
"
seccotined together, and the ﬁfth being a
jacob's
ladder, made of flat brass wire and brass panel pins
for rungs. The mats at top and bottom of the
made of thin strips of wood such as
ladders_,are
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I

cabinet makers use for lines in venecring. Two
engine-room telegraphs on bridge turned out of
brass rod.
Six davits turned out of thick brass
wire with spectacle
on.
eyes and cleats soldered
Four of these davits carry two lifeboats made of
post-cards and painted white. Five buoys made of
dentist’s wax, painted white, and having name and
port inscribed.
The remaining ﬁttings also made by me, but
needless to describe. are : bollards, fairleads, ﬂag
staffs, coils of rope, a galley stove funnel.
The port

MR. E. W. PUCKERT'S MODEL STEAMER.
holes are eyelets used for fastening paper patterns
together, and are stuck on with varnish. The
The
funnel is the box of a stick of hair cosmetic.
deckhouse under bridge is a solid block of wood,
and has a door marked by veneer being stuck on,
Half-way up the front
and windows of silver-paper.
mast is a crow's nest with signal bell above. Leading
up to this are two “rope” ladders which were a
great source of trouble to me at first, which, how
ever, I succeeded in making of very thin brass wire.
At the stern of the boat appear the names of the
boat and port, cut out of sheet brass, soldered on
tin, and nailed on.
Q. E. F. (the name of the boat)
“
stands for
Quod erat faciendum."
The motive power is electricity from an accumu
So far I have tried the boat only once on
lator.
the boat lake in the Crystal Palace grounds, when
it travelled at a very fair speed—Yours truly,
E. W. PUCKERT.

The Societyof Model Engineers.
[Reports at meetingsshould besent to the otjlces0/ THE MODEL
ENGINLER without delay, and will be inserted in any par
ticular issue i/ receiveda clear nine days before its usual
date of Publication]

London.
luxuries—Tuesday,

October 5th, at
Caxton Hall, \Vestminster, the annual sale 01
Mem
models, tools, and apparatus will be held.
The
bers only will be admitted to this meeting.
following meeting will be held on Thursday, Octo
ber 28th.—Full particulars of the Society and forms
of application for membership may be obtained
from the Secretary, HERBERT G. RIDDLE, 37, Minard
Road, Hither Green, S.E.

Forum:

the

Queries and Replies.
[Attention is especiallydirectedto the first condition given below,
and no noticewill be taken 0/ Outfits not complyingwith the
directions therein statrd. letters ron‘aining Queries must be
marked on the top left-hand corner of the envelope“Query
Department." No othermattersbut thoserelatingto the Queries
shouldbe enclosedin thesameenvelope.
Querieson subjectswithin the scopeof this journal are replied to
by post under the tollowing conditions:—(i) ()sieries dealing
with distinrt subjectsshould be written on differrnt slips, on
one side 0/ the paper only, and the sender'sname MUSTbe in
scribed on the back. (2) Queries should be accompanied,
whereverpossible,with fully dimensionedsketrhes,and corre
to keep a copy 0/ their Queriesfor
sPondentsare recommended
reference. (3) A stampedaddressedenvelope(not post-card)
shouldinvariably be enclosed,and also a “ Queriesand Rrplies
(0:4pon" cut out from the advertisement
fiacrs o/ the current
issue. (i) Queries will be answeredas early as possiblealter
receipt,but an interval at a few days must usually elapsebefore
the Reply can be forwarded. (5) Correspondentswho require
an answerinsertedin this column should understandthat some
weeks must elapse before the Rely can be published. The
insertion of Replies in this co unm cannot be guaranteed.
(6) All Queriesshouldbe addressedto The Editor, Tm: MODEL
ENGINEER, 26-29, Poppin's Court, Fleet Street,London, E.C.]
The lolloieing are selectedtrain the Queries which have beenreplied
to recently:—
[2!,937l Wireless Telegraphy.
A. E. M. (Ponillantraith)
writes: I am constructinga wirelesstelegraphstation at this place
for experimentalpurposes,but am not quite sure.concerninga few
points. In the ﬁrst place, I purpose erecting the aerial upon two
masts secured to the large branches of a tree. The aerial is
stretchedbetweenthe two masts at a height of 80 it. I should be
obliged if you would let me know if thereis any objection to this
method of erecting the aerial? I may say that the tree consists
of many more branches,but I have cut them down in such a way
that the feederwire is at least 4 it. from any of them, and about
10 ft. above the topmost leaves. (1) With such an aerial and a
4-in. sparking coil working on the tuned system, what range of
signalling could I expect? (2) Could you give me the name and
addressof anyonewho could make the anodeof the detectorshown
on page 458, Vol. XVIII of THE MODEL ENGINEER, as this seems
too much for an amateur to attem t with any reasonablesuccess,
and the probable price of same? listening to the samepage and
volume, I notice that Mr. Bornhardt does not give the amount of
wire,on the choking coils. Is this important ? (3) In the Galena
Detector, describedby " H. P. 'l'. L." (April 29th), how
gratphite
e connection efiected betweenthe aerial and the lead of the
is
pencil, or vice versa? Could you ive a sketch of the above,
detector shouing full details? (4) Vould a cable of 2/35 40's
do for a feeder to the aerial mentionedabove? (5) Is there.any
ﬁxed ratio betweenthe wave length of a transmitting station and
thedistancethroughwhich theetherwavesareradiated ? (6) What
size wires are best suitable for aerial, and should the samebe
tinned? (7) Is it possible with a tuned receiving apparatus to
receivesignals from a greaterdistance than it is possible to signal
to? (8) Is there any simple rule for calculating the capacity of
any condensersfrom its area of tinfoil? \Vhat is the distance
that the "Johnson" apparatus is working across? (q) Is a
special licence required to use wireless tclegraphy commercially?
If so, is there any char e for same? (io) Are there any amateur
wireless stations in W cs? If so, could you give particulars of
same? I may say that I have your handbookby " H. G.”, but
would like to know of otherson the samesubject.
(1) We regret to say that your enquiries cover so much ground
that a full answer to all would greatly exceed the limits of the
spaceand timewhich we customarilygive to answeringqueries. We
seeno objection to supporting the aerial in the mannersuggested.
We cannot estimate the range, as it depends on numberlcsscir
cumstanceswhich vary widely in differentcases. Seeour “ Wireless
'I‘elegraphyfor Amateurs ” on this int. (2) Anodes for electro
lytic detectorsare made by Mr. A. . Cossor,of Farringdon Road,
London, EC. The completedetector costs, we believe, about a
guinea, and spare anodes a few shillings each. Amount of wire
not of great importance. Your best feeder will be two or three
strands of No. 12 bare copper. (5) Wave-length independent of
distance, unless latter is so small that the capacit of each aerial
is afiected by the neighbourhoodof the other. 6) No. 12 bare
copper should do well and may be tinned or untinned.
(7) It you
'
mean by signalling, ﬂags, semaphores,search ts, etc., yes;
most certainly. (8) We will try to obtain this
ormation in the
courseof a day or two and will sendit on. No information to hand
about Johnson’s apparatus. (9) Read our handbook which you
say you possess. (i0) We know nothing of the amateur stations
in Wales. See " Wireless Telegraphy " books by Erskine Murray,
Monckton, and Sir Oliver Lodge; also by Dr. Fleming.
E. E. W. (London)
[22.060] Automatic Chargingg'Cut-out.
writes : (i) I am about to make an automatic cut-out for use With
a dynamo, 12 volts 5 amps, to charge 8-volt cells. I have by me
two bobbins wound with No. 28 S.\\'.G. copper \iirc, about 3 015.
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on each bobbin. Could you tell me if this
would be high enough rvsistance? If not,
what gaugi- and quantity of wire, and what
size bobbin should I want? I should wind
same on one bobbin only. (zl What gaugeof
copper wire should I use on switchboardand
connectionsto carry 5 amps. at 12 volts? I
have a pole indicator to put in the circuit
which is wound with 18 S.W.G. Is this big
enough? (3) 1512volts the propervoltageto
charge8-volt cells,or is 10volts sufﬁcient?
(ll Double this amount (12 ozs. in all)
would suit for a cml to be connectedacross
iz-volt leads. We recommendadding another
6 ozs. of wire of same gauge. Winding space
about 2 ins. by l in.; outside diameter of
bobbin ﬂanges,about 2 ins. (2) Let it be not
Yes, the pole
smaller than No. 17 S.W.G.
indicator will be all right. (3) Text is suffi
~cientvoltage.
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(i9,920] Peckett Saddle Tank Loco
motive. G. N. 5. (Crown)writes: I havenow
taken Tux-3Mom-:1.ENGINEER for eighteen
months and not missed an issue. Can you
oblige me by inserting in your valuablepaper
a side and end elevation of a six-cou|"»led
standard Pcckcit saddle tank locomotive,
giving dimensionsfor I in. scale. Will you
kinoly state number and diameter of water
tubes? I intend to bend the tubesup at the
back, thus dispensingwith a downoomer.
\‘Veare now able to insert an outline draw
ing (elevation and front View) of one of the
well-known Peckett saddletank engines. This
firm has severalstandard typesand sizes,and
as youdid not stipulate whetheryourequire an
inside or an outside cylinder engine,we have
shown the former class, as being that most
commonly used. The funnel varies in height
according to the requirements of the pur
chaser. We have shortenedit on our draw
ing, as with the smaller funnel the locomotive
hasa muchmore bold and massiveappearance.
The. engine built for the Metropolitan Railway
had a short funnel. Square-spokedwheelsare
used. You will find a photograph of the
engine reproducedin the advertisementpages
of the Engine” for December 11th, 1908.
You do not say whether you intend making
a steam or electric model, but we give two
suggestionswith referenceto the boiler. Fig. 2
shows the more usual method. A largeinner
.7tube is possible,and the saddle portion may be
double-cased, the space being ﬁlled with as
bestos to protect the painting on the outer
boiler. The number of tubesshould not be
more than three. The next illustration shows
another method, which has the attributes of
successif the boiler is properly made. The
construction is more difficult, but once made
the boiler will be found to steam for a con
siderable time without replenishing. The
pressure should not be high—say, under
40 lbs., and the ﬂat portions should be stayed
with the ﬂue tubes and the solid stays in.
or 5-32nds in.), shown by the chain dotted
lines. The additional lines are more or less
essentialto satisfactorysteaming. The centre
capped by the replica of the waterone
ﬁlling lid of the original locomotive when
not at work. The dome casing may cover
the third ﬂue as well as small safety valve,
or
larger ﬂue ma be ﬁtted and the safety
valve placed at " ‘." The ends should be
castings,one pattern suﬂicing.
[21,989] Apparatus for Wireless TeleC. E. M. (Casilewcllan) writes:
am writing to you to know
you can
help me in any way.
wish to set up wireless receiving installation. " have read
book published by vou— Wireless Tele
graphy for Amateurs." by HowgraveGraham,
but
ﬁnd he chieﬂy deals with the Lodge.
Muirhead system, and
wish to have
receiving set with combinationof De Forest
and Marconi instruments,with both of which
am familiar, but am at
loss how can
procure the instruments want, cheaply—
namely, an electrolytic detector, a magnetic
detector,
three'coil tuner, and
tuning
inductance,also pair of high-resistancetclcphones.
would also be glad
you would
tell me what in your opinion the best wire
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The search for novelty
made when the completespeciﬁcation
has been deposited. It cannot Well he made previously, as
dependsupon the claims put forward by the inventor, and these
arenot includedin the provisionalspeciﬁcation. The only examina
it

to use for an aerial? This house is in an ideal position for a
receivin wireless station, being on the coast and 500 ft above
sea leve , with two tOWCISat eachend to which I proposeattach.
ing bamboo poles to carry the aerial.
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and Lists.

Archibald J. Wright. l.td., Leyton Green Road, London,
N.E.—-A new list of electrical goods has recently been issued.
The contents clearly indicated by referenceto the index, and
comprise, amongst other things, particulars and prices of electric
ﬁttings and lamps, domestic telephonesand distribution boards
dynamos and motors, induction coils, insulators, and insulatingI
materials of all kinds, bells, switches, lightning arresters,burglar
alarms, and batteriesof all kinds and sizes.
very compact
and useful list, with numerousillustrations.
2,
5. N. Brnyshnw.
Mulberry Street, Hulrne, Manchester.—
A useful addition to the walls of the workshop will be found in the
set of three tables, mounted on cardboard and varnished,recently
issuedby Mr. Brayshaw,who well known as specialistin milling
cutters, reamers, patent circular chasing tools, etc. The tables
are respectiVely millimetre equivalents in inches (from mm. to
900 mr_n.); decimal equivalents, progressing in 64ths in. from
1-64th in. to 63-64thsin.; and conversion table giving degrees
Centigradeto degreesFahrenheit, from - 40° C. to 20000C. The
cards measure ins. by ins., and form handy referencewhere
any precisionwork is being executed.
Byqueem‘s Patent, 10, Dean Street, Oxford Street, London,
W.—A two-pageleaﬂetto hand notiﬁesus that this firm the house.
to go to for all aeroplaneaccessoriesand engines for models and
for full-size_ machines. Some illustrations and particulars are
given of enginesfor modelaeroplanes,sparking plugs, turn buckles,
canvas, bamboos,bamboo socketsand holders in aluminium eye
bolts, and steelwire, etc.
R, p, Klrchin ham, :09, Carlton Road, South Lowestoft.—
Model yachtsmenw 0 lack time or experience,will ﬁnd valuable
consultant and practical adviser in Mr. Kitchingham. He specialises
in modelyachtingmatters,and opento undertakethe preparation
of designsto customers'instructions, and will also carry them out
so
iiired. We note that model yacht ﬁttings and the various
usedin their constructionare also obtainable from him.
materi
Mr. Kitchingliam has had wideand lengthyexperience,and wecan
conﬁdently recommend prospective yacht owners and builders
who are in need of advice to communicatewith him.
W. Pollin. Spalding, Lines—Motor cycle V-bclts the subject
of small list beforeus. The " Centipch " four-ply, and the " Sini
plex three-ply belts are also listed, and their featuresoutlined
and illustrated. Those who appreciate good thing would do
well to get in touch with Mr. Pollin at the above address.
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BARREL. ,

tion madewith regardto the provisionalspeciﬁcation to ascertain
document.
provisional Speciﬁcation
in order as
merely somethingto deﬁnewhat the inventor desiring to protect
so as to enablehim to make an application for patent at an earlc
stage of his invention.
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You can procure an electrolytic detector from Mr. A. C. Cossor,
electrical instrument maker, Farringdon Road, London, B.C.
The magnetic detector
Mr. Marconi's patent and can only be
bought of the Marconi Company. A tuning inductancecan be made
by winding
layer of No. i: bare copper on an insulating drum,
say, ft. long and ins. in diameter, the turns being spaced fin.
or more apart. If the cylinder of wood, spiral groovemay be
screw-cutting lathe. Various arrangementsof
turned in
on
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an Invention. A. H. “(Stony Stratiord)
[21.016] Patentin
writes: The other ay
bought your book
Patents Simply
Explained." There
one point, however, that does not seem to
be explained, and as am anxious to know, thought would write
you about it. When personhas bought Form
(£i) and ﬁlled
it up, and when the Patent Oﬁce i‘ass,this do they then make the
search or do they wait for the (3 Form
before doing so?
should be so glad you would let me know.

a

a

sliding contact or
clip for altering the inductancewill su gest
themselvesto you. We do not know where you can get the high
resistance telephones. You might tr the " Amalgamated Radio
Company." Probably No. 20 would 0 for the nets ork (or No. i8
and two or three strands of No. 12 (bare) for the feeding line to
network and earth or lower capacity-area.
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The Editor’s Page.

W

E should like to remind those readers who
think of entering for the model-making com
petitions at our Exhibition, that all entries
must he received by Octoberist. Judging by the
this will form
entries We have already received
one of the most interesting sections of the Exhibi
tion, and the honours will be keenly sought after.

‘

C

l

If

there are any trade ﬁrms who are still undecided
whether to take space or not, we would impress
upon them the need for coming to an early decision.
There are not many available spaces left, and those
who leave it over much longer may ﬁnd they are
the advantage
too late. Every ﬁrm who appreciates
of coming into personal touch with likely customers

ought to be there.

In view

i

‘

expressed
that the promised further

articles on this subject
will very shortly appear, and we would meanwhile
ask those who have written to us and to Mr. Hope
]oues for information to await their publication
Mr. Hope-Jones tells us that he has been inundated
with letters, and as he is a very busy man he has
found it a serious tax on his time to endeavour to

i

i

U

Dublin readers will, no doubt, be interested in
the following letter :—-“I am prompted to write,
asking if any of your readers in the Dublin district
could enlighten me as to what has become of the
Dublin Society of Model Engineers. This society
was started some two years ago with a great show
of enthusiasm, and went along swimmineg for a
seems to
time, but the interest of the members
have evaporated and left the whole thing ‘in the
air.’ I had a conVersation with the Hon. Secretary,
Mr. E. Mayne, some months ago, on the matter,
and he told me that the lack of interest taken by the
in attending meetings, etc., had rather
members
disheartened him, and he felt inclined to let the whole

thing slide, which I suppose it has done ever since.
Now I think it a great pity that such a society should
'
‘
collar work
be allowed to die out, and that all the
wasted,
be
should
and
committee
sec'retary
of the
as I am personally aware that Mr. Mayne certainly
worked very hard. and spent quite a considerable sum
of mOney out of his own pocket in his endeavours
My opinion is that the
to keep the society going.
of
going too fast, and
mistake
the
made
society
saddled themselVes with a lot of expenditure, for
which they got no value, and for which there was
but I think, Sir, if you will
no need whatever;
of THE Moon. ENGINEER
help
valued
the
us
give
by publishing this letter, that the members could
be brought together again, and a very successful

Electrician.
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society created on a much more economical basis
than in the past.—I am, yours truly, JOHNSTON.
SKELTON, 64. Upper Beechwood Avenue, Dublin."
8

i

i

From Cheltenham we have also received
the
following :—"I should like to know, through the
medium of your valuable paper, if there is any
chance
of forming a society of model engineers
in this town. There is a splendid sheet of water
here known as Pitteville Lake. so that the two socie'
ties, yacht club and model engineers,
could be
formed into one, and this one could help out the
other if thought advisable. I should like to know
through your paper what you think of this proposal,
also other readers of this town.—-I remain, yours
truly, joim MUNN, Healey
Cottage,
Rosehill
Street, Cheltenham."

Answers to Correspondents.

‘l

of the large number of readers who have
an interest in electric clocks, we may say

satisfy all his correspondents.

l

and

C. M. P. (Dumbarton).—We
regret it is beyond the
scope of our Query Department to accede to your
request.
C. C. R. (Dublin).—Use
a sharp joiner's chisel and

light mallet.
A. B. (Redhill).—We
suggest making the ﬁrst
wheel store energy in a spring or other appliance,
which can drive the second wheel under the con
trol of an escapement device.
Will Mr. H. Van der Weyden kindly send us his
A correspondent is asking for
present address.

S.

same.
1. T. F. (Sunderland).—-Percy

Pitman, of 3, Will
cott Road, Acton, would supply you.
B. D. (Fulham).—Write E. C. Young, Virginia Road.
Bethnal Green, London, N.E.
W. C. (Preston).—For T. B. D. deck plan drawing.
showing ﬁttings. see our issue of july 7th last.

Notices.
All correspondencerelating to advertisementsand deposits to be
addressedto Tn: Anvn-riszlsN-r MAuAcxn, “ The Model Engi
neer," 26—29,Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico: Spon am)
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountries should be addressed.
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A Magneto-Electric

E.

Machine.

K. Conn.

-

Mn. 1. K. Conn's

MAGNEro-ELEc-rmc

and drawings
accompanying photograiph
full Size) illustrate a. magneto machine
made quite recently.
Besides being very
efﬁcient, it has a. very handsome appearance.
The
frame (Fig. i). which is made from my own design,
is burnished and lacquered.
The upright frames
are cut from fin. s'hect brass, the two pieces being
ﬁxed together, then drilled and ﬁled out to the
design. These uprights are held together by ﬁve

THE(half
I

,

‘
I
I
I,

MACHINE.

3-16ths-in. brass rods screwed at each end to take
The brass tubes (Fig. 4) go between

brass nuts.
the plates.

The magnet (Fig.5) is a. 6-in. parallel one, made
in. thick.
It is held to one of
from tungsten steel
the uprights by resting on the brass bars C C (Fig. 1).
These bars are riveted as shown ; the inside bend
of the magnet rests on the circular part at the cen
tre of the upper'bar.
The 3-!6ths-in. screwed holes

i
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in the centre of the bars receive the holding screws,
which pass through the plates E, thus clamping the
magnet ﬁrmly to the upright.
Fig. 2 shows an upright on edge.
The screw
has a conical hole drilled to suit the coned point
of the insulated spindle of the electromagnet.
The brass plate F on Fig. i must be riveted on
to the other upright (Fig. 3); on this upright,
and where the spindle P (Fig. 6) runs, the hole is
drilled } in. and hushed with a disc of ebonite.
The spring is made from a piece of clock spring;
This makes and breaks contact with the spindle
where it is ﬂattened at N (Fig. 6).
The magnet bobbins H H are turned from solid

September 30, i909.

The commencing end of one coil must be fastened
by solder to the spindle at R, and the ﬁnishing end
of this coil must be joined and soldered to the com
mencing end of the other bobbin coil. The ﬁnishing
end of this coil is next twisted round and soldered
to the insulated spindle 0.
Fig. Z is the magnet-keeper and regulator.
By moving this up and down the tension of the
current can be adjusted to any desired amount.
The above keeper is 3-16ths in. thick, and made
from soft iron.
This presses
_ Fig. 8 shows a thin brass ﬁat spring.
lightly on the end of the spindle at P. A wire
leads from this spring to one of the machine ter
r-

r—

Tin:

l
m“

Fifi
Form or Macnnro MACHINE.
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is

minals;
the other terminal should be connected
by a wire to one of the feet of the upright nearest
it. These terminals can be readily bought.
shown at Fig. 9.
The driving gear
The brass
the spindle
grooved wheel
3-} ins. in diameter;
fin. steel, threaded at the wheel end to engage
The other end of the spindle
the driving handle V.
in.
is reduced
to 5-32nds
The upright (Fig.
afﬁxed has a 5-32nds~in.
to which the magnet
hole drilled to admit the above
spindle. it
located immediately below the upper bar
C.
hushed
to admit the {in.
The other upright
end of the driving spindle, as shown at
(Fig. 3).
have found that a 3-i6ths-in. round rubber cord
answers
for driving very well. When joining the

2)
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Swedish iron har.- These are held to the yoke
by fin. threaded screws, as shown. The grooved
threaded to ﬁt the spindle, holding
brass pulley
The shaded portion of
to the yoke.
Securely
the spindle at K should be drilled out fin. to
in., then carefully hushed with ebonite
a depth of
then, again. this should be drilled
in. deep, so that
the insulated spindle should be a good tight ﬁt.
The bobbins must be carefully insulated with tape
varnish.
have
found the
soaked in shellac
No. 32 silk-covered copper wire gives good results
a ﬁner or a coarser size of wire would do, however.
The wire should be neatly wound on in even layers
until
ﬂush with the bobbin ends, care being
taken to wind one bobbin opposite to the other.

I

F191.
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rubber ends, make a scarf about 1}in. long, and fix
_
with rubber solution.
Fig. 10 shows one of the two handles. These are
by about 3 it. of ﬂexible wire to the
connected
two terminals of the machine. The baseboard
is made from a piece of mahogany 10% ins. long by

3‘5

are considered,
they are by'-'far the best and cheapest
Then, as to the wire. This should be
in the end.
of the best quality silk-covered copper. It must be
remembered
one can get more turns of this on in

if}
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It will require
ins. thick.
ins. wide and
hollowing out just where the bobbins revolve to
allow them plenty of room.
may mention one
or two points that must not be overlooked in the

1719.9.

E
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DETAILS OF PARTS OF
is if

is

the
construction of these interesting machines,
the
to be attained.
First
highest efﬁciency
it should be made of tungsten steel.
magnet;
These are higher priced than the ordinary class of
magnet, but when their power and lasting qualities

)IAchro

Macnmz.

space than with the cheaper cotton-covered
wire. Then, again, the iron employed in the
construction of the bobbins and yoke. This should
be soft Swedish iron, well annealed.
Next, the
This should be
parts that require insulating.
a given
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very carefully done, nothing being allowed
when
assembling the various parts. Be
to get the bobbin ends to run just clear
magnet, the contact-breaking spring may
adjusting to get the best results.

America, where he was known as the “ Parsee
Edison."
We append the following extract from the speci
ﬁcation of the patent which has been granted for
"
the
Antitorge " pen, as it has been styled by its
inventor, as we think our readers will be interested
in the details of construction.
The inventor
states :—
My invention is based on the power of the high
tension electric spark to pierce physical matter,
like paper, which offers resistance to its passage
and on the caloric property of the said spark when
properly applied. for carbonisation.
This kind
of spark I utilise for the speciﬁed purpose practically
as follows :
In the accompanying drawing.
A = Accumulator, primary battery, or such
source of electrical energy.
R = Variable rheostat to regulate strength of
current for greater or less spark size.
Z = Induction Coil.
PP r = Primary connections of the induction

to slip
careful
of the
require

Should any of my readers care to construct this
machine, and observe the above hints, they would
have a machine that would make a horse kick,
not to mention its effects on four or ﬁve of the
genus homo variety.

An

Electric

Pen

September 30. 1909.

for Writing

coil.

Without ink.

S S l = Secondary connections of the induction
coil.
C = Circuit-breaker
of
the
induction
coil's

INVENTION wmcn WILL BE ON
AN INTERESTING
" EXHIBITION.
primary.
vuew AT “ Tm: MODEL ENGINEER
P C = Condenser in connection with the primary
E have recently had an opportunity of experi
circuit-breaker tor intensifying the current at break
menting with a very ingenious electric
of circuit.
pen, which is designed to produce indelible
writing without ink. The purpose
of such a pen is to prevent altera
————>
tions or forgeries in connection with
V
the writing and signing of cheques,
and with ﬁlling in and signing other
important documents where it is
desirable to prevent the possibility
of fraudulent tampering with the
The pen, or stylo, pro
wording.
duces a high-tension electric spark
at its point which periorates the
a series
of
paper and produces
minute punctures, following exactly
the line traced by the pen point.
As the spark passes through the
paper it carbonises the edges of
each perforation, and the blacken
ing of the holes thus produced makes
the writing more legible than would
result from plain perforation.
The
an
pen, which closely resembles
ordinary stylographic fountain pen,
is operated from an accumulator
and induction coil enclosed in a dom
pact glass-topped case, which serves
very conveniently as a writing—desk.
In our hands the device
gave
excellent results.
It ,is the in
vention of Dr. Dinshah Ghadiali,
of Chiswick, and our readers will
be interested
to learn that its
working will be demonstrated daily
at the forthcoming MODEL Encr
NEER Exhibition.
Dr. Ghadiali
was at one time electrician to
the Maharaja oi Dolpur, and later
was appointed electrical :engineer
0
N
to the Patiala State.
He has also
lectured on electrical isubjects in
DIAGRAM 0F CONNECTIONS ron OPERATING rm: Euro-mic PEN.

LX

BW
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S C = Condenser in connection with the secondary
terminals for intensiﬁcation of the caloric power of
the spark. and the like.
M = Main switch to disconnect the pen from the
circuit when so required.
V = Vacuum tube attached to the secondary
terminals to indicate condition of instrument.
to preserve a certain deﬁnite load on the instrument
when working, to act as a sort of safety valve to
the coil’s insulation for the variation in tension
while working, and the like.
D = Insulated desk-plate of aluminium,
for

Photo by The]

.-

‘.

I."

paper.
I now proceed to describe the working of the
above mentioned devices and arrangement for the
attainment in practice of the speciﬁed purpose.

“4
WITH

writing with the paper placed upon it, connected
to one pole of the secondary ; the other pole of the
secondary is with the pen.
ll = Guttapercha or such other insulating ﬂap
to protect the writer from accidentally receiving
an electric shock, while writing.
“
" ;
The above form my
the follow
writing-desk
ing form my “electric pen" proper, both being
connected
by means of a highly insulated ﬂexible
cord Y having two wires.
N = Central casing of the pen, made of ebonite.
W = Cap of ebonite
to protect connectors B
and E within the pen.
B = Primary circuit connector.
E = Secondary and primary circuits' joint con

:

in for (as in) writing.
L and K = Contacts for automatically breaking
primary circuits when the pen is lifted from the

,

DR. GHADIALI

for connecting F and I when the

pen is held Vertical for (as in) writing.
0 = Piston of metal with platinum point to
serve as the writing stylus.
T = Spring to keepO habitually out unless pressed

nector.
G
Glass tube with bulb containing some mer
cury H and the two wires F and I.
F and 1 = Wires in G forming a break in the
primary and secondary circuits when the tube VG
is horizontal, or vertical with the pen point up. _ 4

HIS

TM“
[London News Agency.

ELECTRIC PEN.

As the various parts are connected up as described
and illustrated, the whole invention, as will be
seen, forms two distinct parts, namely the writing‘
desk containing the various apparata for transform
ing and using the current necessary and the electric
pen proper forming the main writing instrument.
The paper (or papers) to be written upon is (or are)
D and the protector
on the desk—plate
placed
Then the writer
ﬂap U is turned over the same.
holds up the pen, and this gravitates the mercury
drop H between F and I, which thus comes into

brings into circuit
connection. This
metallic
but the coil
both the primary and the secondary,
does not work up, as the primary is further dis
jointed between L and K. The moment. however,
the piston-point O is pressed on the paper to write,
is pushed back, 0 goes in and
the spring
and
K being brought into contact, the primary circuit
is completed, and the high-tension sparks resulting
from the acting of the instrument perforate the
the secondary condenser
paper placed on D.
S

1‘"

= Mercury
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0F MR. LocK's ELECTRIC LOCOMOTIVE.

W.C.

The principal thing of interest is the construction
of the works. no part being more than {i in. above
To enable this to be done.
the level of footplate.
the outer end pair of wheels in each truck have
dropped ﬁxed axles (like a motor-car front axle)
to clear the bottom of the motor, one end of which
can just be seen in the photograph, and the wheels
revolve on the axle.
which are connected
in parallel.
The motors,
are of the tubular ﬁeld-magnet type, 4i» ins. long
ins. diameter, with 1} ins. diameter twelve
and
slotted armatures,
disc commutators, and tubular
for no vollS
carbon brushes, and are series-wound
direct-current.
They are ﬁtted with reverscll
fuscbox. and main switch, and drive the inside p8"
of wheels of each truck by
to
worm gcmg
There
no trouble about main frame being
in brass vtube
steel, as the motors are encased
Red ﬁbre
used for insulating purposes, and in the
more vital parts, mica.
The object between the bogie trucks repreSenlS
the air-compressor, exactly as in the prototype
The cab and sloping ends have sliding dOQTSI
hand-rails, and destination-board at each end. fvhlch
latter can be lit up inside.
The locomotlvt' 15
painted and lined in the orthodox mannefmain frame and bogie trucks are black, while the {OP
l

The piston O and the like arrangement serves
also another deﬁnite purpose.
\Vhen the pen is
temporarily raised from the paper between words,
and the like, without this arrangement
ﬁgures,
the sparks would continue to issue and perforate,
and burn sidemarks forming an ugly undesirable
appearance, but owing to this any release of pres
sure on O‘s point stops the‘main current.
Thus a
waste of energy also is prevented, as the pen ceases
to work while the operator pauses for meditation
or the like.
If desired, the secondary condenser SC may be
combined with vacuum tube V by making a large
tube and lining it as a condenser jar inside and
outside, and fusing two wires within the tube just
like an ordinary tube for electric stratiﬁcation,
and then vacuating it afterwards and sealing. pro
ducing a composite tube condenser.
C and A may be altogether dispensed with when
using alternate currents from street mains or the
like. With continuous current from an outside
source the battery A alone is to be discarded and
the current stepped down by a resistance
or the
like.
In place. of the ﬂap U hall the bottom of the plate
may be of an insulating material, the writing-plate
proper being only a metallic strip to match.

[19, Guildford Street,

9

UNDERNEA-rii
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by Nesbit,]

By F. V. Locx.
photographs shown are of a ﬁ-in. scale
model
electric
locomotive.
Metropolitan
which I have constructed in my spare time
from particulars very kindly supplied by the Metro
politan Railway and two blue-prints, and has taken
about eighteen months to complete.
The principal
dimensions are as follows:
Length over buffers.
17% ins. ; width over footplate, 4% ins. ; rail level
(to top of cab), 61 insv ; bogie trucks. 6% ins. long;
wheels,
The main frame is of
:5 ins. diameter.
steel riveted to brass angle, and the bogie trucks,
which are spring-mounted, are built up of brass.
with gun~metal axle-boxes.

HE

1‘;—

Photo

Locomotive.

of

purposes.

Electric Metropolitan

e

spark.
The devices of the mercury drop H, contacts F
and I, and the piston arrangement of O for the
contacts L and K combine with the ﬂap U to render
the invention an entirely safe one for the writer,
otherwise it may be unpleasant for him to receive
unexpectedly an electric shock of several thousand
while innocently writing.
volts into his system.
This is, of course, quite necessary for practical

A Model

T

work. \Vithout it.
steps in here for its energetic
the sparks are not so thick and hot to work, but
with it, they condense for an inappreciable time
and issue with greater capacity and heat, thus
producing a quick, necessary carbonisation of the
paper at the points perforated by the sparks.
_
I am aware that a condenser in a secondary cir
cuit has been used for purposes other than writing
in order to obtain an intensiﬁcation of the secondary

September 30, i909.
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is dark purple brown, lined black, with black destina~
tion-boards. The photograph, unfortunately. does
not show the lining.
Current for the motors is collected from the
running and centre-rail, and that for lighting from
rail, so that the lights
the running and outside
can be left on without the motors going or vire
1/8750. At -4 amp. she will run light. and at l amp.

"1“
MR. LocK’s

Photo by Nesbit,j

5

ELac-raic LOCOMOTIVE.

possess one.

A Use for Old Glowlamps.
"

ciently large opening to admit the points of a ﬁne
The remains of the little carbon
pair of forceps.
bridge are broken off and shaken out. and the little
with Fluxite or
platinum supports are touched
A little thin ﬂexible wire
some other good ﬂux.
is now taken and carefully bared at its extreme
These
ends. which are well coated with solder.
ends are then attached to the platinum by some

‘

pull a load of 35-40 lbs., excluding her own weight,
which is just on 17 lbs.
Although I have made several electric models.
I am only an amateur, and with the exception of
axles, and worm gear, all work has
the wheels,
been done without the aid of a lathe, as I do not

By
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HOSE who

use the little pocket ﬂash lamps
in
much will have often found themselves
possession of spare bulbs which have burned
themselves out, and therefore appear to be useless for
anything; however, these may be made of immense
service for small plug-pieces. as the writer has found
to his advantage.
T he variety of uses to which
they may be put in this direction is legion, so much
so that it is often worth while actually to purchase
a new lamp and destroy it for the purpose of con

verting it.
The manner of converting a small bulb into a
The
may be carried out as follows:
plug-piece
in a blowpipe
top of the bulb is either softened
ﬂame until a hole appears which can be enlarged
with a heated wire hairpin, or the glass may simply
be ﬁled away with a ﬁne ﬁle until there is a suﬁi~

careful manipulation. and a good soldering-iron
for this purpose may be made of a fragment of copper
wire fused into a little piece
of glass tubing. The glass
tubing retains the heat won
derfully well and keeps the
"
microscopic soldering-H bit
As soon
hot for along time.
as the ﬂexible wire has been
soldered in place it should be
tested to see if the joints are
electrically efﬁcient, and then
the bulb is ﬁlled with melted
sealing~wax—black wax looks
as
it
harmonises
The sealing
best.
with ebonite.
wax retains the twin ﬂexible wire in place and keeps
strain
from the joints.
any
Your pocket ﬂash lamp now becomes a most
handy little battery for all sorts of odd jobs. it
being only necessary to cut the ﬂexible wire to a.
convenient length, test the two ends for polarity,
and tie a knot in the positive end.
It is not at all a bad thing to pass a weak charge
through the little battery occasionally. as if it
were an accumulator;
it can be kept efﬁcient for
a much longer period by this means, and sometimes
revived when quite badly run down. The plug-piece
and
can. of course,
always be easily unscrewed
the ordinary ﬂash lamp inserted when the pocket
battery is required to revert to its original use.
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Locomotive Notes.
By

CHAS.

S. LAKE,

A.I\l.I.Mech.E.

GAY. AND G.N. LOCOMOTIVE WORK.
The paragraph appearing on page 154 of the
August 12th issue, respecting the working of one
of the G.\V. Railway 4—6—0 type engines on the
12 (noon) train from Bristol to Paddington, and
the comments which followed upon a correspondent’s
"
criticism of the work of the G.N.R.
Atlantics."
has attracted the attention of a Swansea
corre
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not only to get the actual ofﬁcial ﬁgures in regard
to the load. but will take an early opportunity of
checking the work done from a seat in the train.
in any case comparisons between the G.\\'.
Bristol-Paddington and the G.N. London-Grantham
runs can hardly be of any value. as there is scarcely
anything in common between the two. .

Locomorlvias 0s rm; L. & Y.R.
The illustrations this week are those of two
Yorkshire
locomotives
Lancasliire
&
Railway
ﬁtted at Horwich works, with Schmidt super
heaters.
The
type
4—4—0
re
engine has been
passenger
built with the new superheater
boiler, the centre line of which
I
is placed
7
10} ins. higher than
Mk
» _~
'ﬁ
that of the boiler originally
b—F
1 g
ﬁtted. The engines are of the
I~ln|l
a .
class
"a:
74ft. 3~in. four-coupled
designed by Mr. J. A. F. Aspinall,
"
the present general manager of
the L. & Y. Railway, during
.
4?
— ---4:1-a — -—— -.
the time that he was chief me
.
l
_.._§___.._,,.r,51
l:___
;--— ~
chanical engineer at Horwich.
i-— ——-—v—r-—— —~~~——>—-——-—* i450-}}*~
n-m-o
15'511
15-2-3
The boiler has an extended
smokebox carried on a saddle
OUTLINE or REBUILT 4—4~u l.. & Y. Evai—zss LOCOMOTIVE.
and is ﬁtted with the
piece,
ordinary round -topped
style
of ﬁrebox.
The addition of the superheating
spondent—Mr. J. Stevens—who writes as follows:
to
remarks
as
to
the
adds
2
think an answer
about
tons to the weight of
your
apparatus
the rngine, hit the tractive force
is increased
G.N.R. working to Grantham is to be found in the
in greater ratio than the adhesion.
fact that, on May 29th, the l p.m. Bristol express,
Five of the
hour,
1
chain
in
a
timed at 59 miles
the
ran with
passenger engines and twenty new standard goods
of
the
0—6—0 type, as shown in
engines
4—6—0 built in 1907 and sixteen eight‘wheelecl
the second
vehicles.
The average weight is 30 tons per car
illustration. have been equipped or
constructed,
tons,
a
are
now
the actual number
riage, and engine and tender weigh 115
being
total, without engine, of 480 tons or, with (ngine,
in service at the present time being sixteen.
The
4—4—0 passenger engines have. as rebuilt, cylinders
595 tons."
stroke,
The writer did not regard the paragraph referred
20 ins. diameter by zo-in.
coupled wheels
to as being controversial, nor. indeed, as requiring
7ft. 3 ins. diameter. boiler pressure 180 lbs.
in.,
an "answer."
The comments were passed upon
The total
grate area
per sq.
18-75 sq. ft.
some remarks contained in a letter from a corre
heating surface is 88¢>~2~osq. ft., and the super
who,
in sending the account of the run
heater
area ZOO-()l sq. ft.
The weight of the
spondent.
“
made by
Lady Superior." went
out of his way almost to criti
cise the G.N.R. London-Grant
The letter
ham performances.
of the Swansea
reader
cites
what must surely be something
in the nature of a special oc
currence, as trains of sixteen
eight-wheelers are certainly not
often seen on British railways,
neither has the writer, in all
his many journeys, ever seen
'
_.........__
'
.77.“.
100
9'00
anything like it on a regular
"i'lifri
"""éiﬁ‘ivm 1032
train. cithcr on the G.W. or any
L. 6: Y.R.
OUTLINE 01-"SlX~COUPLED Goons LOCOMOTIVEZ
other railway.
Taking these 30~ton coaches
engine in full working order is 48 tons 15 cwts
at the ofﬁcial reckoning of 1} each, we get the
2 rs.
equivalent of "24 on,” and as the maximum
(The goods engine has cylinders 20 ins. by 26 ins,
load, even on the L. & N.W.R.—thr line of big
coupled wheels 5 ft. 1 in. diameter, total heating
train loads—is 205 for one engine, there seems
surface 870759 sq ft., and grate area 18-75 sq. it.
to be something in the nature of a record about
The steam pressure carried by the boiler is 180 lbs.
If my correspondent can say that
this run.
to the sq. in. Other British locomotive super
trains of sixteen bogie coaches are often run be
intendents are taking up with the Schmidt system
tween Bristol and Paddington by one engine, and
of locomotive superheating, but none on such a
that at a speed of 59 miles per hour, it will be
thorough and extensive scale as Mr. Hughes on the
very interesting, and the writer will take steps

m$ &

@

"I

_

SL'PERHEATED

ENGINE

WITH

SCHMIDT

SUPERHEATERI

L.

an}...

RAILWAY.

a Y. RAILWAY.

H
s_
13

Goons

|

um

&

u
7‘
T‘

SIX-COUPLED

L.

M
,.
L51: [‘(Istj

5',
J-r 0—322.

'ulppuqa

description]

Y.

.._' 1

.

I
>

pun

.~\'¢

BOILER:

naming

For

SUPERHEATER

I

WITH

'

REBUILT

\

ENGINE

'

lepow

EXPRESS

aql

TYPE

'02 '6061

4—4—0

_Ik &
.

.4“:
Q-QF.I-3F'>Iu~
,
.I ‘z:
"-3
-5 113?; ¢ 1"¥ '.
r
9'“I""‘L‘ANC~'ASHIR.E’
*9
,/ .‘" .,.;'i", v

I

f1:

Iaqmagdas
12$

I

‘3 .

The Model Engineer

322

The 4~4—0 type pas
& Yorkshire.
it may be added, is ﬁtted with
engine,

Lancashire
senger

Walschaerts valve motion.

THE RECORD

m LOCOMOTIVE

DESIGN.

A correspondent, writing from Bradford, says
he is endeavouring to compile some notes respecting
record features in British locomotives, but with
only a limited means for research at his disposal
He says :
is not getting on very fast with the work.
“
Will you or some of your readers be kind enough
to provide answers to the following questions?
(I) What is the largest diameter of driving wheel
ever ﬁtted to a British locomotive, and on what
railway did it run?
(2) Which class of engine
on a. British railway has the largest boiler (over-all
is
the
highest steam
(3) What
dimensions)?
pressure carried by a locomotive in this country?
(4) \Vhat is the fastest regular time made by a
British railway locomotive?
(5) \Vhat diameter
of cylinder is the largest ever used on an English
English railways were
railway?
(6) On which
the following types of engines ﬁrst introduced—
"Atlantic," 4,—6—0, 2—8 —0, 2—-6-—o P
or less haphazard-as from
Speaking more
memory alone—the writer's answers would be as
If, however, any reader can
given below.
supply
be
evidence
that any of these are wrong, and wil
good enough to state what the corrections should
be, they will be published in an early issue.
(1) Gt.
Western
“Paciﬁc ”
Western:
10 ft.
(2) Gt.
engine.
(4) Cannot say.
(3) 225 lbs. per sq. in.
(5) 30-in. (L.-i>.) Webb compounds, L. & N.W. Rail
way.
(6) “Atlantic,” ﬁrst introduced on G.N.R.;

4—6—0,

G.E.R.

N.E.R.;

“ PACIFICS"

2—8—0,

G.W.R.;

2—6—0,

eon rue EASTERN or FRANCE.

The writer is informed that there are at present
under construction for the Eastern of France
"
Paciﬁc "
Railway some very large and 'powerful
will be four-cylinder
type locomotives. They

boilers having snperheating
with
compounds,
carrying wheels
at
apparatus. The additional
the rear of the ﬁrebox will permit of a much larger
boiler than that ﬁtted to the 4—6—-0 type engines
of the same railway, while the coupled wheel load
will remain substantially as before, which very
nearly approached the maximum permissible.

A SHORT time ago the Baltimore and Ohio Rail
road laid down seventeen
rails treated with
titanium alloy.
The rails were placed on both
the high and low side of a 9-deg. curve, which is
in almost constant use under heavy trafﬁc. These
have been tested, and the company reports that
all the titanium rails are in excellent condition,
and when suﬁiciently worn down on one side
The standard
may be turned and uscd again.
Bessemer
rails put in service at the same time
and
are now worn out and are to be
place
removed. The loss by wear, it is stated, from
Bessemer
rails in pounds per yard was 294 per
cent. greater than from the titanium rails—The
Engineer.

and

Electrician.
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A Modern Receiving Set
Wireless Telegraphy.

for

By " AERIAL."
recent number of this journal a corre
spondent complained that it was very difﬁcult
to obtain working details of modern types
It
of syntonic apparatus for wireless telegraphy.
is true that the details have been kept as secret as
possible by all the ﬁrms manufacturing apparatus.
and that the authors of text-books haVe continually
neglected to acquaint themselves and their readers
with dimensions and such like particulars of wire
The most modern types of appara
less apparatus.
tus employ magnetic coupling, and as this type is
as easy to make as the most ancient of the syn
tonic types, it is proposed in this article to give
dimensions and sketches of the most modern circuits.
Of course, before anyone crects any wireless tele
graph apparatus, a licence ought to be procured from
If, however, the amateur
the Postmaster-General.
is only to receive the signals, and not to send signals,
has no means whatever
the Postmaster-General
of the experimenter.
oi detecting the existence
howaver,
very rarely
The Postmaster- General,
refuses licences, so it is just as well to apply, whether
sending is contemplated or not. The receiving is by
far the most interesting part of wireless telegraphy.
and the receiving apparatus can be made very
cheaply. Sending apparatus, on the other hand.
is necessarily costly.
We describe here the receiving
when it is erected, the experimenter
apparatus;
will ﬁnd that in London scarcely an hour passes
without signals of some kind, and by listening at
9.30 a.m. or 9.30 p.m. any day, Sundays included.
the signals carrying news to the German liners from
the big Norddeutsch Station can always be heard.
The principal parts of a receiving set are the air
wire or air-wires, the resonant circuit, and the
detector. It is fair to start with the most difﬁcult
matter ﬁrst; then the reader can decide whether
The ideal
he can accomplish this before he stirs.
air-wire is a. very highly elevated conductor possess
The greater the height.
ing considerable capacity.
and the greater the capacity, the better the air
wirc. For anyone living in the country it is easy
to obtain a 60-ft. pole or straight tree, to extend it
20 ft. by a light bamboo, and to erect it, well stayed.
near his workroom.
The bamboo must carry near
its top a pulley and running halyard, so that the
aerial or air-wire can be raised or lowered when
desired.
The erection of the mast is a common
place matter, and need not be described here ; the
only point necessary to mention is that the stays.
which should be of wire rope, must be interrupted
every 20 ft. or so by short lengths of creosoted
wood, so that they are not conductors of electricity.
If a high pole is inconvenient, the fan aerial is
very efﬁcient. This is made by erecting two poles,
each about 50 ft. high, at 30 or 40 ft. apart, each
provided with pulley and halyard at its top. The
aerial in this case consists of a horizontal wire.
from which depend a dozen or more nearly vertical
wires,
equally spaced at the top, but gathered
together at the bottom. In both kinds of aerials
the actual wire of the aerial is attached to the
halyard through insulators. An insulator of suit
In both cases the
able kind is sketched in Fig. i.
bottom end of the aerial must be connected to

I

N

a
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a fairly stout wire, preferably stranded, and this
must be led into the operating room.
One way of
getting it inside. and maintaining high insulation.
is to procure about 2 ft. of ebonite tube, to ﬁt this
with an iron rod, projecting on both ends, to pass
it through a hole in the window frame, so that one
bare iron end is outside the window and the other
bare iron end is inside the operating room;
the
wire from the lower end of the aerial must be
Elton/ﬁe

y/le/ﬁy-

MW»

UUQCFC

will?

Fm. 1.
soldered to the outside iron end, and the receiving
apparatus, or sending apparatus, is connected
through a proper switch to the inside iron end. ,
If the reader lives in a town, a less eﬂicient ar‘
rangement only is possible.
your house
Suppose
is one of a street, then a horizontal aerial consisting
of two or three wires is probably the best available.
You must get permission to fix a horizontal spar on
a neighbour’s chimney at about 100 ft. or 200 ft.
from your own, and a. similar spar on your own

3:3

It is a very good plan to give the spars
on Fig. i.
several coats of shellac varnish before ﬁxing them.
This horizontal aerial is the type used on ships.
Its chief fault is that it is directive to a great extent
—that is to say, it receives those signals best that
come from points lying in its own direction.
It
ought to be mentioned here that the wires ought
not to be carried across streets, otherwise the
Borough Councils may raise trouble. Perhaps
some Councils may grant a way-leave.
It is scarcely
to give all particulars about the erection
possible
of the aerial, since so much depends on the environ
ment of the experimenter.
The receiving apparatus has to be designed so
as to receive wave lengths varying from 200 metres
to 2,000 metres.
Not many commercial stations
work with wave lengths below 200 metres.
The
Admiralty uses wave lengths between 600 metres
and 1,600 metres.
The long-distance stations use
wave lengths between 1,600 metres and 2,000 metres.

I

Cross

Lorry/Tu d1
SEC/Ion

sec/ion

"a,

/

FIG. 3.

B

F?
_/

5'
CI

E?
FIG. 2.
The spars should project on either side
chimney.
of the chimneys, so that wires can be stretched from
spar to spar with the greatest possible distance
the wires. Two parallel wires, 200 ft.
between
long, arranged like this, will form a tolerably good
aerial. As indicated above. the stretched wires
must not be attached directly to the wood, but
fastened by means of insulators of the type sketched

The Transatlantic stations are using wave lengths
of 5,000 metres, but they are not audible in London.
Fig. 2 is a general sketch of the whole of the
receiving plant. The air-wires are indicated soldered
together at their near ends, led by a single wire
through the window to the tuner coil A, the coil B,
throrlgh the switch Si and condenser Ci to earth.
Near the coil B are the coil.»~h of the resonance
circuit; to the resonance circuit is connected the
detector branch D K. In this branch the telephone
First, it should be mentioned that
T is placed.
a good earth may be obtained by carrying two or
three stout copper wires from a terminal at an
operating table to the nearest water pipe which is
with the water main. It is
directly connected
important to connect to the water main directly,
because if connection is made through pipes that
pass through a cistern, red-lead joints are apt to
The tuning coil A is shown
cause discontinuities.
It is best made by turning out
in detail in Fig. 3.
a thread of 24 turns per in. on an ebonite tube
about 1% ins. diameter by 2 ft. 2 ins. long. In the
thread must be wound bare or silkcovered wire,
the ends being ﬁxed by passing through
zz-gauge,
holes in the ebonite, as shown in Fig. 3. The ends
of the tube are plugged, the plugs are ﬁtted with
terminals, and the wires soldered to the terminals.
The whole tube is mounted on a wooden base by
The base carries
of wooden end-pieces.
means
of brass shown in the cross-section
an angle-piece
of Fig. 3. The jockey rides along one ﬂange of the
angle brass, and makes contact with the copper
winding if the silk covering is bared from the copper
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Of course,
of glass-paper.
only be removed along the
jockey. The jockey should
brass about 4}in. wide where
it rides on the angle-brass, narrowed at the contact,
so that only two turns of the winding are touched
A graduated scale should be
simultaneously.

previously by the aid
the silk covering need
line of contact of the
be made out of springy

l4___‘ Pjrnl—T'l

fitted, so that the position of the jockey can be
If ebonite tube is not pro
read off and recorded.
WOOCl, soaked in hot
curable, a good hard-seasoned
parafﬁn wax, will do nearly as well. The last re
mark applies to all the cases where ebonite 18 men
Coil B is kept in series
tioned in the sequence.
with coil A, and is made in several sections, one or
more of which can be taken by moving the switch Sr.
The best way of making this coil is to take a card
board postal tube", 10-5 centimetres diameter,
and wind on it 250 turns of silk-covered No. 22
The length of postal tube necessary
gauge wire.
is about 25 centimetres. Tappings must be made
at 20 turns, at :00 turns, and at 2 50 turns from the
beginning of the tube, and these tappings, as well
as the beginning of the wire, must be carried to
and soldered on terminals on a little ebonite block,
The postal tube thus wound
as shown in Fig. 4.
and the terminal block should be placed on a base~
board about 60 centimetres long, and on the same
a little slideway must be made, so that
baseboard
circuit coil can be slid into the
the resonance
interior of this aerial coil.
The resonance circuit coil is constructed in a
similar manner to the aerial coil B ; it is shown in
Fig. 5. Postal tubes 6-8 centimetres diameter
can easily be obtained, and on a length of 15
centimetres should be wound 40 turns of N0.
wire, and then two layers
22 gauge silk-cOVered
of the same wire on the
100 turns each
of
An ebonite
terminal
remainder of the tube.
block carrying three terminals must be used to
take the beginning of the winding, a tapping at 40
turns, and the end of the winding.
The ends
are all to be soldered to the terminals thoroughly.
The tube and the ebonite terminal block should be

i'

Cardboard postal tubes of the sizes required
by Kettle, Boxmaker, New Oxford

are stocked
Street.
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mounted on a small piece of board of proportion
ate size to run in the slideway provided in coil B.
This resonance circuit coil should slide concentric
ally into the aerial coil B. Both coils are im roved

by dipping, after winding, into thoroug y hot
wax, so that all water is removed from
parafﬁn
the cardboard and from the silk.
The switches,
Si and 52, are
shown in Fig. 6.
The ﬁgures ex
plain themselves, the sectional view
especially showing the mechanical
detail of the construction.
The
bases of these switches ought to be
cbonite.
The next things to be made are
the condensers,
Cl and C2. This
is mechanically the most difﬁcult
A suit
part of the whole outﬁt.
ably sized condcnscr of the rotating
semi-circle
pattern can be made by
following Fig. 7. Nine semi-circular plates of
diameter 18 centimetres of brass or zinc i-ioth in.
thick should be cut and ﬂattened carefully.
The
trueing of these plates is of the utmost import
ance.
They should be cramped together and
drilled with three
holes,
as indicated
in the
Vertical brass rods, about Ir or 12 centi
ﬁgure.
metres long, must be provided to fit these holes.
The top and bottom ends of these rods should have
a thread cut on them, so that the wooden top and
bottom of the box enclosing them may be clamped
together by them. Then the plates may be assem
bled by threading them on the brass rods alternately
with spacing washers
6 millimetres thick.
The

-

.

.\;</<|

..

Sec/7'0

on

X)’,
Fla.

6.

plates and the washers may be pressed together by
means of nuts and threads on the brass rods. or
may be sweated together by means of solder. It
is advisable, even if nuts are used, to solder at least
one column all its length to ensure that all the
plates are in perfect electrical contact. This assem‘
blage of uniformly spaced plates should be mounted
on a square
wooden base about 22 centimetres
on each edge, and ﬁxed by nuts on the brass rods.
The moving part of the condenser is now to be
constructed. This consists of a spindle, usually
brass, carrying eight moving plates threaded on
the spindle and spaced by means of washers 6 milli
metres thick.
The plates should be of brass or
zinc i-ioth in. thick, cut as shown in the figure,
with lugs at the centre of the semicircle.
The
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diameter of the semicircle
should be 15 centi
metres, and, when assembled, the plates and the brass
The spindle
spindle should be soldered together.
should have a conical hole in its lower end, so that
it can rest on a setscrcw, working in a brass bush
in an ebonite disc in' the base of the condenser.
The upper part of the spindle passes through a brass
bush in an ebonite disc ﬁxed in the wooden top of
the condenser.
The wooden top must be ﬁxed
to the three brass rods that belong to the stationary
plates. This wooden
top will carry a. terminal
belonging to the ﬁxed plates, and will carry an
ebonite terminal block belonging to the movable

O

Six/7011a I‘(/

m
p/a/c

O

FIG 7.
platcs. The terminal of the ﬁxed plates is joined
to those plates by a covered wire running to the
top plate, and the terminal on the ebonite terminal
block is similarly connected to the brass bush round
If the con
the spindle oi the movable plates.
structor of the apparatus is willing to take the
trouble it is an advantage, electrically speaking.
block to
to connect the terminal on the ebonite
works,
the bush in which the bottom setscrew
rather than to the top bush, but the connecting
wire must be carefully insulated all the way from
wood;
wire is very
the
gutta-percha-covercd
It will be seen from the
suitable for this purpose.
diagram that by turning the bottom setscrew the
movable plates can be bodily lifted, so that they are
It is obvious
properly free from the ﬁxed plates.
that the success of this condenser depends upon
the accuracy
A condenser
of its construction.
constructed causes much trouble by the
carelessly
fact that the movable plates are not all perfectly
parallel to the ﬁxed plates. and are therefore very
liable to come into contact with them, which, of
course,
and imnie~
short-circuits the condenser
diately puts it out of action. The wooden bottom
and top of this condenser
may be advantageously
ﬁxed together by the aid of wooden side-pieces ;
though, as a fact, in those condensers of the writer's
construction, this precaution has not proved neces
An ebonite handle should be ﬁtted to the
sary.
and
brass spindle, and also a horizontal pointer;
the pointer should work over a semi-circular scale
graduated
in degrees.
The next part of the apparatus to be constructed is
the detector.
The variety of these instruments is
endless, and there are great opportunities for in
in the invention or discovery of new
vestigators
The most elsin manipulated and most
detectors.
though not quite the most
Simply made detectors,
sensitive, are the ordinary so-called thermoelectric
detectors.
(The reader will ﬁnd a splendid descrip—
tion of all sorts
of detectors in an article in
Electrical
Engineering, Vol. I, page 241, by Dr.
Eccles, the chief English authority on detectors.)

i
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A most convenient member of this class of detec
is that made with graphite and galena.
The
writer's method of constructing this is shown in
Fig. 8. An ebonite base has mounted on it a brass
spring 5 and adinsting screw a, a galena holder 5;,
with terminals on s and g. When a is turned so
that it rises, the spring 5 is lifted, and when a is
turned so that it falls, the spring 5 must follow it;
On this spring 5 a short piece of copper wire, carrying
a graphite point, is soldered, and things should be
arranged so that the graphite point touches the
piece of galena held by g in a medium position by
the adjusting screw.
The galena ought to be cm
bcdded in a. piece of sol
der on g, so that as perfect
a contact as possible
is
made
with the galcna.
And similarly, the graph
ite
ought to make the
best possible contact with
the copper wire that carries
it.
A very good contact
can be assured by copper
M‘Yde/‘l’
P/aje
plating the graphite and
soldering the copper wire
O
to it before the wire itself
to the brass
is soldered
spring s.
The remaining parts of the apparatus are the
These are parafﬁn paper
condensers
C3 and K.
of a. special kind. and are sketched lll
condensers
Fig. 9. A moving board, about 35 centimetres by
20 centimetres, slides upon a stationary board,
being guided by a piece of batten ﬁxed along
Each board carries a
one end of the latter.
sheet of tinfoil paper combination, made by rolling
tors

FIG. 9.
thickness of tinfoil down on to hot paraﬂin
The paper should be as thin and
waxed paper.
tough as possible—for example, typewriter paper.
The equal sheets thus prepared must now be waxed
down by aid of a hot iron on the carefully prepared
boards, paper side out. The rest of the
wooden
construction is very simple, and can be gathered
The end of the moving board
from the ﬁgure.
should be ebonite, and thc tinfoils must be solder
connected to the terminals.
one
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The telephone receiver T has scarcely been re
ierrred to as yet. All that need be said is that a
of about 1,000 ohms resistance
head telephone
would be the most suitable one for the kind of
But, failing that, almost
detector described above.
any telephone receiver will serve quite well.
If all these parts have been made and ﬁtted to
gether as shown in the general scheme of Fig._ 2,
the experimenter will be ready to attempt to receive
For that purpose the aerial and the reson
signals.
tuned to
circuit have to be individually
ance
Before this
the electric waves bearing the signals.
can be attempted with any prospect of success,
some information of the electric dimensions of the
parts of the apparatus must be obtained. The
most diihcult part to assess the value of is the
capacity of the air-wire. Some fortunate people
will be able to erect an air-wire possessing an electro
static capacity of, say, 1,000 centimetres. Others
may have an air-wire with a capacity of only 300
In consequence, it is impossible to
centimetres.
say deﬁnitely just how much of the winding 011
the coil A will be required to catch signals of a
particular wave length.‘ The experimenter's own
Let us suppose,
trials will give him the best idea.
however,
that the capacity of his aerial is 400
centimetres. Let us suppose, also, that the in
ductance of coil A is about 500,000 centimetres
for its whole length. Further, take the ﬁrst tapping
of the coil B as 100,000 centimetres, the second
and the third
tapping as 800,000 centimetres,
centimetres;
and let _us
tapping as 2,500,000
suppose that the condenser C1 ranges from a capacity
of 100 centimetres to 1,000 centimetres. These
will be average ﬁgures; not every constructor of
them, especially the con
these parts will make
too,
denser,
with the same precision. Suppose,
that in the resonance circuit the ﬁrst tapping gives
the second tap
100,000 centimetres inductance;
ping 1,000,000 centimetres inductance; that the
capacity of C2 ranges from 100 centimetres up to
about 1,200 centimeh'es when in parallel with C3.
Then we can compute the proper setting to receive
waves of about 2,000 metres in wave length, such
as those employed for the German liner signals,
Then we must set the
emanating from Norddeutsch.
contact on A within a few centimetres of the bottom
of the coil. The switch Si must be turned to the
right, so that all the windings are utilised. The
The reson
C1 must be short-circuited.
condenser
into the aerial
ance circuit coil must be pushed
coil about halfway. The switch 52 must be placed
to the right, so as to use all the windings. The
C2 must be put into parallel with the
condenser
The condenser K may be all
plate condenser C3.
put in, as varying this condenser has very little
effect on the whole matter. If the detector is screwed
down till the graphite just touches the galena;
to
then, by moving C2 from one of its extremes
the other, and by moving the contact in coil A
a few centimetres up or down, some indication of
the signals ought to be audible at the telephone.
Of course, this attempt to receive Norddeutsch must
be made between 9. 30 and 10 o'clock in the morning,
or at night. The above setting is computed on
the assumption that the experimenter’s air-wire
If his capacity
is of 400 centimetres capacity.
is bigger than that, two courses are open for bringing
Either the contact on coil A
the aerial into tune.
may be moved upwards so that less of the winding
is included, or the condenser Cl must not be short
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circuited, but must be brought into play and
varied till the signals appear. If the air-wire
capacity is, on the other hand, only 300 centi
metres, contact on coil A will run very near the
bottom indeed, and condenser Ci must be short
circuited. The whole difﬁculty in searching for
signals that are known to be passing over consists
in altering the aerial and the resonance circuit
simultaneously, so that they are in tune with one
another throughout the alterations up and down the
Practice can alone ensure
scale of wave length?
that this operation shall be carried out with
satisfactory results.
A most necessary accessory in any wireless station
This consists
is the device
known as a buzzer.
merely of an electric bell with the gong and hammer
removed, so arranged that on pressing a tapper
key a Leclanché cell operates the trembler. The
minute sparks at the trembler contact produce
electric waves, and these, falling on the detector,
if
make a quite audible noise in the telephone
The buzzer is best
the detector is in good order.
at a considerable
distance—for instance,
placed
in the next room, so that its noise does not rlisturb
the operator.
The waves from it go along the
wires to the tapper key, and then through the air
or through the operator to the detector.
It will be interesting to compute several of the
of course, the computa~
ranges of this apparatus;
tions are rough, and will all be based on the assump
tion that the capacity of the air-wire is round about
If the contact on A is near the
400 centimetres.
top of A, so that practically none of it is included
in the aerial circuit; if switch Si is at the ﬁrst
tapping; and if condenser C1 is set at about one
third of its capacity;
the wave lengths received
If condenser C1 is now
will be about 200 metres.
turned, so that all of its capacity is used. the wave
lengths received will be of the order 300 metres.
If it is shortcircuited now, the wave lengths received
will be about 400 metres.
By sliding the contact
of the coil A downwards, so as to include more and
more of that coil, the wave lengths received will
to about 900 metres.
increase
While the aerial
is going through these changes, the resonance cir
cuit must, of course, be kept in tune with it. At
first, with one tapping in switch 52, and with a
small value of capacity in C2, the wave lengths
will be 200 metres.
As C2 is increased and C3
added in parallel to it, the wave lengths of the
resonance circuit will rise towards 900 metres.
Now
place tapping 2 in the aerial by moving switch
81 one step.
A small value of C1 and a small value
of A will give about 600 metres wave length. If
C1 is short-circuited about 1,100 metres will be the
If the contact on A be slowly moved
wave length.
downwards, the wave length will rise to about
If the third tapping be used by
1,300 metres.
switch Si, then a small capacity in Cr will give
about 1,000 metres wave length. and the short
of C1 will give about 1,000 metres
circuiting
wave length.
This last wave length will be
to about 2,200 metres by including in
increased
the aerial circuit the whole of coil A.
Mean
while, the resonance
circuit in all these latter
operations must be using the second tapping of its
coil by means of switch 52. and must be varied from
about half the value of C2, which gives 800 metres,
to the whole of C2 and C3, which gives more than
2,000 metres.

In conclusion. it should

be mentioned that

the
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Telegraphy.“
Principles
ally, the experimenter, if he desires to keep in
touch with modern movements in wireless tele
graph design, should procure the important recent
articles in the Electrician, pp. 545 and 587, Vol.
LX, and pp. 128, 173, and 2H, V0]. LXll.
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For a cut-off between, say, one-quarter and
three-eighths stroke, the expansion valve eccentric
given an angular advance of 170 degs. to 175 degs.
to say,
of the crank—that
almost opposite
in angular position, and the plate at the back of
valve
a
the main
negative lap of one-ﬁfth to three
it

tenths the travel of the main valve, with
total
travel of about nine-tenths the travel of the main
valve. The angular advance of the main valve
should be not less than 115 degs., otherwise the
exhaust release and compression will hardly be
If
be desired to vary the cut-off
satisfactory.
range of, say one-twentieth to one-half
through
the stroke, arrangements must be made for increasing
the negative lap on the cut-off valve from nothing
to nine-twentieths of the amount of travel of the
main valve.
When the cut-off occurs late, the port in the main
a

'1‘

into the guide, we move the plate Pl a dis
tance equal to the pitch of thread! to the right.
The movement of the square thread in the nut
and P1 an
will increase the distance between
amount equal to the pitch of the thread T. There
fore, the centre of the combination has still the
Sometimes right- and left-hand
same
position.
most
threads are used, but the arrangement
complicated, as the threads are of different diameters
to allow the nut P1 to pass over the other thread.
square is formed on the extreme end of the spindle
to be turned when the valves are being
to enable

desirable.

is

A.M.I.Mech.E.

(Continued [10m Page 89.)
IG. 82 shows one way of adjusting the cut
off when the plate is in two parts P and P‘,
which can be moved nearer or further apart,
The spindle S is turned with a square
as desired.
thread T, on which is a suitable nut 11in a pocket
behind plate p; a collar is turned at c and
The
locknuts at I to engage the plate P‘.
spindle is screwed into the guide g, the thread
V-thread.
The
at I being the usual Whitworth
screw threads are both right hand, the square
being twice the pitch of the V-thread.
thread
If we screw the spindle, say one tum further
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Engine

Beginners.-X.

ﬁtted to show
adjusted. Sometimes an index
at what point the cut-oii
taking place.
The geometry of the cut-off valve
simple,
and the relative positions of the valves can readily
be found by
diagram. The difﬁculty to a beginner
seems to be due to the fact that both valves are
In the case of the
moving at the same time.
main valve, we arrange the proportions to distribute
the steam through ports that are stationary.
With
the cut-off valve, we have to consider the means of
adjusting the distribution
by a moving valve
through ports that are also moving.
Having ﬁrst arranged the main valve to our
satisfaction, and ﬁxed the position of the eccentric,
we proceed
to reason out our requirements for
First, we must, at the beginning of the
the cut-off.
stroke, allow steam to enter the cylinder.
So the
port in the main valve must be uncovered; this
means that the cut-off eccentric must be in advance
of the main eccentric.
Then the opening must
be equal in amount to the opening that the main
valve gives to the port until the point of cut-off
almost reached, where the relative movements
of the valves should be rapid, so as to close with
the least
wire-drawing of the steam.
possible
We also try to avoid having more movement than
necessary, so as not to induce extra friction and wear.
In determining the foregoing requirements, the
“
writer confesses to a liking for
trial-and-error"
methods—first, assuming conditions that by experi
ence seem nearly satisfactory, setting out a diagram,
and then making any alterations that may appear

is
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a

telegraph experimenter will ﬁnd that he
wireless
“an the more quickly get to understand all the
wonderful properties of syntonic apparatus, the
more assiduous he is in making numerical obser
vations of the inductance and capacity of his
circuits when set in time with various signals.
He should also endeavour to measure, or to have
for him, the inductances and capacities
measured
of all his coils and condensers in centimetres or
He will ﬁnd much
he'nries or in microfarads.
information on these points in Prof. Fleming' s
“
of Electric “'ave
Fin

a

30, r909.
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valve opens at a correspondingly early period, and
care must be taken that before this takes place,
the main valve has closed the cylinder port by virtue
of the outside lap. Cases have come under the
writer's notice where the loss of power due to the
neglect of this was considerable.
In investigating the movements of an expansion
valve of this class, We have to consider only the
relative positions of the two valves, without any
reference to their central position on the cylinder
port face.
In Fig. 83, let 0 be the
centre of the crankshaft,
a b the centre line of the
engine, 12the direction of
the crank, c the centre of
the main eccentric, d of
the cut-off eccentric (this
applies also to all the six
following diagrams) ; then
the relative positions of
the valves are shown by
p and r, where 0pc and
III
o r d are right angles.
Fig. 84 the position is
shown where a line join
ing 0 and d is perpen
dicular to ah, the crank
having moved through the
It is evident
angle a o h.
that the centres of the
main and expansion valves here coincide, although
both are a distance equal to as from the centre
the
relative positions
position. Fig. 8 5 shows
when a is on the centre line of the engine.
Up to
this point the main valve has been moving from
a towards b, although the expansion valve has,
since 0d coincided with ob, been moving it in
the direction 11to a.
If the cut-oil must take place
Fm. 83.

and Electrlclan.
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When the eccentrics have reached the position
shown in Fig. 87, where a line drawn through dc
is parallel to a b, the centres of the valves are at
their greatest distance apart = Im ; as old and
o m c are right angles, lm = d c.
Fig. 88 gives the positions when the main valve
is in the middle of the travel;
here no =
the
relative position of the valves. When k coincides
with b, we can inverLFig. 83, and the succeeding
diagrams for the various points in the return stroke.
We need not draw all these diagrams to investi

FIc. 9I.
positions of the valves—all we really re
quire to do is to add the circle 0 / d to the main valve
diagram, as shown in Fig. 89, and it is all presented
to us at a glance.
Imagine the crank moved from
b to a instead of from a to b, as previously shown,
and in the corresponding radius we can scale the
distance between the two circles which show the
distance
between the valve centres.
gate the

FIG. 84.

FIG. 35.

C

a_K

0

5

c1

L20

In

0

C5

-

d
Flo.

FIG. 88.

Ir,

here, we should require a negative lap =
the port would now be closing.
The position when the crank is at right
to ab is shown in Fig. 86.

and

angles

87.

FIG. 86.

To make it clear, we have lettered this diagram
to correspond with the six previous ones, so that
the student will be able to verify it.
Those who
may wish further to reason the matter are referred

The Model Engineer and Electrician.
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III,

“
to Euclid
The angle in a semi-circle is
3i :
.a right angle."
With regard to lap required, it is evident that if
the cut-off take place on the radial where e occurs,
no lap is needed, as the valves are both in the
same position, as shown by the crossing of the
two circles; if the cut-off must be earlier—which
is not probable—positive
if the
lap is required;
cut-off occur later, say at an angular position of
the crank from a equal to box, then a negative
amount equal to g s is measured along the radius 0 x.
= the lap (negative).
If n o be the radial, then
then, at this
Let m0 be at right angles to
position, the greatest relative distance apart of
the valves occurs, the distance being measured
from m to I (not m to o).
If the main valve close the steam port at y,
and h u be the cut-off radial. h n m must be an angle
greater than, or equal to, the angle y o m, otherwise
steam will be again admitted to the cylinder, only
to be wasted.

hi

:0;

FIG. 90.
\\'e have so far considered the case in which the
" lap " of the cut-off can be varied by some such
arrangement as shown in Fig. 82, where the cut-off
valve is in two parts which can be separated to
the distance giving the required lap, negative or
Frequently, however, the travel of the
positive.
cut-off valves is varied by an arrangement similar
to that shown in Fig. 90, where a slotted link I
is suspended from a fixed pin f. in which a die d
is ﬁtted operating the valve rod 11. The link is
connected to the eccentric-rod r. The position of
the die in the link is adjusted by the lever h and the
link g, the extreme positions x and y determining
the range of expansion ; the lever I: may be operated
by the governor, in which case the cut~ott will be
automatically controlled by it.
Let 0 (Fig.9!) be the position of the main eccentric,
and a 0 d the angle of advance of the expansion eccen
tric. Set oil 0 d = the travel of the valve when the die
is in the lowest position, as shown at y (Fig. 89),
and 0dL = the travel at the highest position at
r. taking any radial as he, the relative distance
apart of the valves is k p for the position y, and
Knowing the lap of the cut-off
k r for the position x.
valve, we can determine the_point in the stroke
where the valve will close for either position of the

link.

THE mail;train which left Fishguard for Padding
ton on August 30th weighed. exclusive of engine
and tendcr, 73 tons 8 ewt.
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Notes.

By “Pn<1~::~ux."
In Trouble with the Belt.
While out for a spin along the London-Coventry
road one Sunday morning recently, I met with a
motor cyclist whose progress was being very seriously
by the fact that the belt of his machine
delayed
was running off the pulley on the average once in
Inasmuch as he had to reach Bir
every half mile.
mingham that evening and the morning was already
well advanced, with only some twenty odd miles
covered, the prospects, for him, looked none too rosy.
He told me that the belt had been coming oil
with the utmost persistency all the way out, and
that in consequence of having to dismount every
few minutes to replace it, the 20 miles’ journey
had taken some 2} hours to cover. to say nothing
about the annoyance and fatigue attending the
constant dismounts and restarting of the machine.
The strange part, to me, was that he had, so far
as I could learn, done nothing whatever in the
direction of ascertaining the cause of the trouble
and endeavouring to put it right, being apparently
content to plod along as well as he could, jumping
oil to replace the belt, and on for another short
run, turn and turn about, with some vague idea.
I suppose, of muddiing through somehow at the
rate of less than 10 miles an hour.
The machine was, as things go, of rather out-of
date pattern, but ﬁtted with a good engine capable
of propelling it at well over the legal limit without
forcing, and everything else seemed to be in excel
The
lent order except for the refractory belt.
however,
was,
back wheel
belt rim on the
a good bit otl‘ being in line with the engine pulley,
as I expected
would be the case when I came
to look at it, and it did not take very long
either to discover that this defect could only be
remedied to a very slight degree under the existing
circumstances. After pulling the wheel over as
far as possible and leaving the minimum of clearance
between the belt rim and the frame, the alignment
for
was still decidedly faulty, this being accounted
by the fact that the whole of the. rear portion of
the frame had in some way or other, and most
likely as a gradual process. become warped or twisted,
so that the back forks held the wheel out of its
true position, there being two distinct track marks
left on the road, as the machine was wheeled along.
The engine pulley, I noticed, was of the adjustable
order—it had only recently been ﬁtted and was the
most modern feature of the machine—and herein,
I thought, would lie the rider's salvation, and so,
indeed, it proved.
In a few minutes we had a piece
about 1% ins. long out of the rubber belt and the
Then we
pulley adjusted for a much lower gear.
stretched the belt on so as to leave it rather on
the tight side when in place, and well sunk in be
and next made ready
tween the pulley ﬂanges,
for another start. The owner‘s delight was mani
fest when he dichVered that the trouble had at
last been cured, and in the 20 miles or so that I
accompanied him the belt showed no disposition
whatever to come off, while a steady rate of some
1 have
18 miles per hour or so was maintained.
since heard from the motor cyclist in question to
the effect that he had no more trouble, and reached
Birmingham by early evening. The moral to be

330

The Model Engineer and Electrician.

derived from this experience
is--Never go on
enduring what you can, most probably, if you try,
cure,
or, at any rate,
partially remedy. There
are generally several
ways out of the trouble,
and it is a pity if you cannot hit on one of them.

Exhaust Whistles for Motor Cycles.
When I touched on this subject a short time

I

back

had then no experience in actual use of an ex
haust whistle on a motor cycle, but I have since
been using one, and now, in response to some few
enquiries from readers, will give my impressions
of it. At ﬁrst I was rather disa
inted with the
device.
It was delivered to me Without any ﬁttings
in the way of 0 rating mechanism, and when, after
some trouble,
got it rigged up to my satisfaction,
the volume of sound which it emitted was far from
being up to my expectations. I thought at ﬁrst
that it was not obtaining a full opening, but on
examination 1 found that there was nothing what
ever wrong in this respect, yet. even when the throttle
was fairly wide open, the noise was barely sufficient
to attract the attention of any but those in the imme
diate vicinity of the machine.
I therefore concluded
that the fault lay either in the whistle itself or in
the delivery to it of the exhaust gases.
At this stage. just as I was about to put my
thinking cap on, with the idea of getting at the
root of the matter—a thing I often do while out
riding—occasion arose somewhat suddenly to reduce
the speed of the machine,
which at the time was
On lifting the exhaust
travelling rather smartly.
valves,
the whistle being “open” at the time,
I was rejoiced to hear a prolonged shriek from the
latter in true car style, and ever since thcn, when
I have desired to give warning of my approach on
the open road, I slightly lift the exhaust valves
and open the whistle at the same time, and the
result is all that can be desired.
To those who may
be contemplating
ﬁtting one of these whistles
it may seem a disadvantage to have to reduce
speed whenever they want to use the whistle,
but, as a matter of fact, it is only necessary to slightly
raise the exhaust valves for a moment or so to
obtain a good effect.
When running on twisty
roads having many sharp corners,
the whistle
comes in very handy, for then, while one is negotiat
ing these comers, it is generally prudent to keep
the machine
well in hand, and as this is mostly
done by freeing the exhaust, it is no great trouble
to open the whistle valve at the same time.
I
found the device very effective, indeed, and of great
utility while travelling along a road noted for its
many sharp turns, recently. There were numbers
of people about, a fair having been held in a neigh
bouring town. and it was getting dusk at the time,
but the judicious use of the whistle while taking the
for me a clear road throughout
corners
ensured
and freedom from that natural anxiety which every
driver must feel under similar circum
considerate
stances.

As to why the whistle should give such superior
results when the exhaust valve lifter is raised, I
assume that it is because under such conditions
clean,
unburnt compressed
mixture reaches
it
in place of the spent, forceless burnt gas supplied
It is different, of course.
in ordinary working.
in the case of a four or six-cylinder car engine,
where the volume of exhaust gases is sufﬁcient to
give the required effect, but with the comparatively
small twin-motor cycle engine I am using, the power
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If any reader can suggest
another solution. I shall be very glad to hear what
it is. _ The exhaust whistle I am using was obtained
from the Service Company, Ltd., of High Holbom.
It is exceedingly well made, but I think it would
meet with a more ready sale if sent out complete
with Bowden wire or other operating ﬁttings—
at a correspondingly higher price, of course, than
is obviously insufﬁcient.

the present

moderate

one.

Timing the Magneto.
A Lichﬁeld reader writes me on the subject of
timing magnetos, and says that he is now, for the
first time, having the engine of his motor cycle
down, and has got on very well up to the point of
He does not explain why
re-timing the magneto.
it has been necessary to interfere with the timing,
and the rest of his letter reads as though it were
"
grind~the-valves-and-clean-the
only an ordinary
"
sort of job that he is under
cylinder-and-piston
taking instead of an overhaul or thorough examina
However, this is what he
tion of the engine.
says :—“ I have had the cylinder off and am glad
to ﬁnd it is comparatively clean, although I have
oiled the engine much more frequently than advised.
The exhaust valve required grinding, and this I
did, according to instructions.
The inlet valve
did not require attention of any sort. It has been
really entertaining and instructive work, but now
I have run up against a wall. I cannot get the
I reaSSembled
timing of the magneto right.
everything. expecting that she would fire straight
away as before, but, instead, there is no semblance
of an explosion. The sparking plug is a new one,
and everything is quite clean and in good order.
I had the magneto timing down, and am afraid I
Yet I followed out
have put it back incorrectly.
the makers’ instructions as faithfully as I know how.
and have gone through the same process twice,
but as yet cannot, as I before said, get the engine
"
to run. “'hat do you advise me to do?
I am assuming that my consultant is so far
correct that it is indeed the magneto timing that
is wrong, and nothing else is preventing the engine
from starting.
He can,
soon
settle
however.
the point by going through the timing operation
once more—whatever he may have done'previously
—as follows.
First, remove the cap over the exhaust valve,
and with a iece of stiﬂ wire, such as a cycle wheel
spoke, feel or the upward movement of the piston
while the pulley, or back wheel, is being slowly
revolved by hand.
When the piston is on top of
stroke, and just going to descend
the compression
on the ﬁring stroke—at which moment both inlet
and exhaust valve will be closed, then the platinum
points of the contact-breaker must be just about
to separate.
The piston having been got into the
sition indicated above, may be left to look after
itself while the whole attention is given to the con
tact-breaker. The timing lever on the side of the
tank must be almost fully retarded, and the gear
wheel or sprocket on the magneto shaft rotated
until the platinums are, as I have said, just about.
to separate, and the magneto driving chain or the
intermediate gear wheels (if the magneto is gear,
and not chain-driven) replaced with care, so that
there is no movement on the part of the armature
and contact-breaker until all is coupled up.
Then
the valve caps and try the engine.
If
replace
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it does not start, it is not because the magneto is
incorrectly timed.
In the case of twin-engines I have always obtained
the most satisfactory results by adopting the above
plan in respect of the rear cylinder, and ﬁxing the
magneto drive up when the bell crank lever head
is just coming out of No. l recess in the ﬁbre ring,
"
”
and a.
break
therefore
about to occur, the
timing lever being nearly fully retarded, as before.
The front cylinder need not. with this method,
be bothered about.
Its correct timing follows
automatically when that of the rear one is properly
-

set.

My correspondent must make very sure that the
piston is at the top of the compression, and not
the induction stroke, and that the timing lever is
retarded before he turns his attention to the contact
breaker, or he cannot expect to meet with the desired
result.
In some cases it is advised to wholly retard
the timing lever, and in others only about two
thirds. The latter course has given me rather
better results, generally speaking.

Peugeot Motor Cycle Engines.

Of the various motor cycle engines which I have
used. none have given me more general satisfaction
than one made by the well known French ﬁrm of
Peugeot Fréres.
The design and well—ﬁnished
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same make and size, and this has turned out to be
equal in all respects to the earlier one I used.
The
are ﬁtted with automatic inlet valves,
engines
so arranged that both they and the exhaust valves
are easily got at without
having to dismantle
anything else when grinding in becomes necessary.
The bearings are everywhere of ample proportions,
and large ﬂywheels are used.
There is a marked
freedom
from vibration. coupled with extreme
ﬂexibility, the exhaust valves and pipes are of large
area, and altogether the design and construction
leaves nothing to be desired.
I am indebted to
Mr. J. Taylor, of Thornhill Buildings. Percy Road,
Birmingham, who is the sole wholesale agent for
“
Peugeot" motor cycle engines in this country,
for the loan of the accompanying half-tone which,
“
shows a standard
RF." engine ﬁtted with mag
neto ignition.
A Printer's “ improvement.”

Our friend the printer sought to improve on the
" Vindcc,"
word
which twice appeared on page 282
16th, by spelling it
of the issue for September
“Vindex.” I would naturally rather have had
it spelled correctly, and in accordance with my own
MS.. but if there is any virtue about the letter
“
”
x
which the letter " c " does not possess. why
not have left the "S" off “Special,” and then,
from a phonetic, although perhaps not from a.
visual standpoint, we should have got the same
result.

Replies in Brief.
“\\'0RRIED" (\Vembley).~lt

Tun PEUGEOT Moron Cvcuz Enema.
appearance of this engine—a 5 h.-p. twin—was,
indeed,
the deciding factor in choosing one par
ticular machine from among many, any of which
would have suited my purpose equally as well
from most points of view. I have never regretted
the selection I then made, having experienced
the
most faithful service from the engine, and never
once being seriously delayed on the road through
At
any fault which could be laid to its door.
the end of 5,000 miles I dismantled the whole
adrift,
and ﬁnding
taking everything
engine,
The
nothing that was not in excellent condition.
same engine had new pulley shaft and connecting
rod bushes ﬁtted after doing a further 5,000 miles
or so, and new piston rings were provided at the
same time.
Beyond this it never required any
renewals, except on one or two occasions when the
simple operation of replacing the inlet and exhaust
valve springs became necessary.
The engine always developed
plenty of power,
was capable of giving a very high road speed, and
was, on the whole, economical in oil and petrol
consumption. 1 have since had another of the

is evident from
what you say that the needle valve of the carburettor
wants grinding.
Nothing but this will cure the
persistent ﬂooding. Take a little crocus or very
ﬁne emery powder, and mix it with oil to paste
like consistency, and after smearing a small quantity
on the tapered
portion of the needle, carefully
rotate the same in its seat, continuing this until
a smooth, even surface, free from any shoulder or
is secured.——G.
L. K. (Carlisle).—The
ridge,
pulley has become so worn that it is no longer of
the correct angle.
Both ﬂanges must be exactly
the same, 112., 28 degs., and you can test it by
making a small template from a piece of tin set:
No use trying new belt under
out to that angle.
"
the circumstances.——" CURED
(Walthamstow).—
Very glad you have overcome the trouble. Had
sent
the
full
in
the ﬁrst instance.
particulars
you
should then have known at once what was wrong.
Increase the lift of exhaust valve from 3-16ths in.
\V. R. (Chatham).—Don't
to a full 1- in.
you
see that by raising the gear you will get greater
it
rather less speed, but
speed, and by lowering
Pedal cycle experience
better hill-cimbing?
should
this.
A
new
have told you
pulley is cheaper than
rim.
Get
an
one,
a new belt
adjustable
and then
you can alter the gear, within certain limitations,
circumstances.
to meet varying

FOR removing oil. dirt, and paint, boil the articles
to be cleansed in caustic soda and water. T 0 pre
vent iron from rusting heat it and rub it with
A good case-hardening mixture is made
boiled oil.
of equal parts of prussiate of potash, common salt,
and sal-ammoniac. Chalk on a ﬁle prevents it from
A rub
taking too deep a cut on iron and steel.
over with a ﬁle card gives a ﬁne ﬁnish to polished
A rub with ﬂour of emery and oil,
iron and steel.
then a. polish with a cloth, has the same effect on
brass.
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An l.C S. Festivity.
ATI‘RDAY.

September 18th, was a real red
letter day in the history of correspondence
instruction in this country, for it witnessed a
remarkable gathering of students from all parts
of the kingdom, who met together under the hospit
able auspices of the International Correspondence
While the invitation covered a two-day
Schools.
visit to the Metropolis, the central point of the
was a banquet at the Hotel Cecil,
proceedings
and those who, like ourselves, were privileged to
be present at this function were confronted with
a striking object-lesson in the work this enterprising
is accomplishing.
Imagine a body,
institution
of the best types of industrial
some 300 strong,
keen,
res0urceful
workers—of smart mechanics,
foremen, brainy draughtsmen, departmental heads,
oliicers in
engineers-in-cliarge, non~commissioned
the Royal Engineers and other noted regiments,
portion
and you have a picture of the students'
of the gathering.
Add to this some ﬁfty editorial
representatives of the leading daily and technical
journals, a score or so of prominent public and
professional men, and some thirty or forty members
of the various sections of the I.C.S. staff.
Place
in the chair Sir Thomas Brooke»Hitching. and at
his right-hand side Mr. E. A. Seitz, the brilliant
organiser who controls the I.C.S.. and you see and
appreciate the quality of the company who fore
on this memorable
and interesting occa
gathered
s10n.

The speeches were naturally of the greatest
interest
to those who follow matters educational,
and some remarkable facts were mentioned by Mr.
100,000 students throughout
Seitz.
For instance,
the British
Empire are on the l.C.S. register;
there are ﬁfty branches in this country alone devoted
to developing the cause of technical education;
and no less than [50,000 is annually spent in raising
the I.C.S. text-books in order that the students
may possess the most complete and up-to-rlate iii
.-\s an indication that East as well as
formation.
“'est appreciates
this fact, it may be mentioned
that six Chinese Universities are using the I.C.S.
text- books for class-room instruction. Does technical
education pay?
Those who asked this question
were answered
by a solid fact—(luring the past
seven months 30 per cent. of those who registered
in the students'
aid department were found higher
and better paid positions than they had previously
occupied.
So much for the inside View of the I.(‘.S. ; what
of the outside opinions ? The Chairman, Sir Thomas
Brooke-Hitching, reported that as the result of a
personal visit to the Schools, he was satisﬁed that
the students got exceedingly good value for their

K.C, i\l.P.,
money. Mr. L. A. Atherley-jones,
instruction
said that correspondence
possessed
two paramount advantages—it enabled a man to
select the education best suited to his requirements,
and it enabled him to enjoy it at times best suited
to his convenience.
Mr. \N. G. “'ilson, the Sucre
tary of the Eccles Spinning 8: Manufacturing Com
pany, said that he knew textile literature fairly well,
and the I.C.S. books on this subject were the best
he had ever seen.
He somewhat astonished his
hearers by mentioning that there were 200 I.C.S.
students in Shanghai, and that the Crown Prince
Of Japan was studying English by the l.C.S. method.

I

Then came
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Col. Long, of \Voolwich

Arsenal, who

expressed the ﬁrm conviction that the I.C.S. methods
would go far to solve the vexed question of the
after-employment of time-expired soldiers; while
Mr. j. Macdonald, on behalf of the great contracting
ﬁrm of Pearson 6: Son, Ltd., assured his audience
that employers of labour were always on the look
out for trained men, and trained men they must
have.
Altogether the evening was a veritable I.C.S.
triumph, not alone by reason of the public testi
instruction,
mony to the merits of correspondence
but also by the notable feeling of satisfaction and
good fellowship prevailing amongst the students
towards the statf.
The
and exhibited by them
rousing cheers and musical honours which were
to
bestowed on Mr. Seitz, when rising to respond
the toast of "The International
Correspondence
Schools." while no doubt distinctly gratifying as
a personal compliment, bore a much wider signiﬁ
cation. They were a remarkable testimony from
the students of their appreciation of the beneﬁt
derived
from the Schools, and from the staff of
the loyalty and enthusiasm in their work with
which they were inspired by their chief. Mr.
"The Guests."
O. F. O'Dell, C.A., who proposed
aptly summed up the work of the ﬁeld staff in these
terms—to preach the gospel of self-help to the great
mass of workers, to encourage
the worker to pro
vide for himself the independence which the State
can never provide for him. and to furnish the em
ployer with better workmen and better helpers.
The I.C.S. has a big ﬁeld before it—that it is
doing a great and good work no one who was present
at this unique convention will deny.

The Society of Model Engineers.
Provincial Societies.
Birmingham.-—Visirs: Two visits are now being
arranged by the Secretary, particulars of which will

be announced at the Annual Meeting—one to the
new
buildings of the Birmingham
University.
and the other to the Summer Lane Generating
Station of the City of Birmingham.
Members
who cannot attend next meeting may obtain par
ticulars of these visits from the Hon. Secretary.

{Hearing—The
Annual General Meeting of the
Society will be held on \Vednesday evening. Oct.
"
“'hjte Horse." Congreve
(ith,
Street,
at the
Birmingham, commencing 7.30 p.m.
Yearly and
“’ill as
half~yearly
subscriptions are then due.
Par
many members as possible please attend?
ticulars of the Society and terms of membership
may be obtained from the Hon. Secretary, C. H.
Hawxrzsroao,
Road, Greet Hill,
3, Boscombe
Birmingham.

Manchester.-—On
September 11th a number of
of this Society visited the works of Messrs.
Browett, Lindley, 6: Co., Patricroft, the well-known
makers of high-speed engines.
The party was con
ducted over the entire premises, and although all
the machinery was stopped, it being Saturday after
noon,
the visit proved a most interesting and
instructive one, as in most cases the unﬁnished
work left on the machines gave many opportunities
of seeing how difﬁcult machining jobs were tackled.
The greatest interest was taken in a. large 1.000 kw.
direct-coupled set on the test~bed, the engine—one
members
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Browett, Lindley’s latest type of
one of Messrs.
1,500 b.h.-p., with an overload capacity up to
2,000 b.h.-p., coupled to a British Westinghouse
alternator—giving 110 amps. at 6,600
three-phase
volts. This, we were informed, was the ﬁrst of
similar sets intended for a large South
three
American railway contract, and we understand that
on test it exceeded all expectations. Much interest
was also taken in a vertical gas engine, a new
departure of Messrs. Browett Lindley’s, intended
From the test-bed
principally for their own use.
erecting shop, where all sizes of engines in various
stages of completion were to be seen. we passed on
to the plant used for running the works. These,
by the way, are all electrically driven, the machines

being arranged in groups driven by independent
motors. The works plant consisted of two direct
coupled sets, which seemed to us of very moderate
size, considering the work they were called upon to
perform. One only was used at a time, the other
set being provided as a stand-by, and we were
informed that these engines had required practically
The
no attention for the past ﬁve or six years.
two vertical boilers used for supplying this plant
caused the utmost astonishment, being of unusual
size, viz., 25 ft. high by ll ft. 3 ins. diameter, with
vast steel smoke stacks towering up to a height of
H30 ft. irom the ground.’ Each boiler was provided
with four ﬁre-doors spaced equally round, and the
ﬁreman assured us that he could raise l 50 lbs. steam
from cold in 40 mins. The steam used from this
The machine
plant can be separately superheated.
shop proved most instructive, all classes of machine
tools being found therein, and a small department
used entirely for making tools for the large machines
attracted considerable attention on account of the
excellent small size machine tools with which it was
It would have made an ideal model
provided.
A visit to the smithy. pattern
engineer’s workshop.
shop, and brass foundry concluded a most interest
ing afternoon, and the members of the Society take
this opportunity of thanking Messrs. Browett, Lind
ley & Co. for the privilege so courteously granted
to them.
WINTER Sassrou. —The Society started their
Winter Session with a preliminary meeting held on
Thursday, September 23rd, in the Smoke Room of
the Manchester Social Club, Lower Mosley Street.
At this meeting a programme was arranged for
the season, and members were requested to bring for
ward any suggestions they may have to make, in
New members
order that same may be discussed.
were cordially invited. On Thursday, October 7th,
the annual general meeting and election of ofﬁcers
will take place at the above address, when the
annual report and balance-sheet will be submitted.
It is earnestly requested that every member of the
Society make a special point of being present at this
and committee
meeting, in order that the ofﬁcers
elected shall be thoroughly representative.
Re “Mount ENGINEER" EXHIBITION.—Th": Sec
retary will be glad to hear from any gentlemen
residing in Manchester or district, who purpose
visiting THE MoDEL ENGINEER Exhibition, and
who would care to form one of a party which it is
hoped to organise from among the members of this
Society, providing that suitable excursion arrange
ments to London are in force at the time.
Anyone
wishing to join such a party must communicate at
once with the undersigned—Hon.
Sec.. BASIL H.
REYNOLDS,
35, 'l‘orbay Road, Chorlton-cum-Hardy.
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and

Replies.

[Attention is rsprcially directedto the ﬁrs! condition given below,
and no noticeWill be Iakrn o! ()ueri'rs not complyingwith the
directionslhern'n stated. Ldter.‘ containing Queries must be
nuuhcd on the top left-hand corner 0/ the mursz “Quay
No olhcr mattersbut "IOSIJrclaling lo the Queries
szartmenl.”
shouldbeenclosedin thesum :nwlnpr.
Querieson subjectswilhin the scopeof this journal are replied to
by post under the following condilioris:—(r) Queries dealing
with distinct Subjt’ClSshould be written on dif/mnl slips, on
one side 0/ the paper only, and tho sendzr'smam MUSTbe in~
scribed on the bark. (2) ()ucrits should be: accompanied,
whereverposszbh',wrlh fully dimensional sketches,and corn
spandznlsor: recommended
to harp a copy of their (lanes [or
(no! post-card}
rrlcrencc. (3) A slumpedaddrrssrd rnvelopc
shouldinvariany be cnrlosrd,and also a " ()WHtt and Replies
"
Coupon cul out from th: adarrtlsrmenlpages a] the rurrt'nl
issue. (4) Qucrl'ts will be answrredas r'arly as passablea/trr
rzrn'pt, bx! an inland! 0/ a lei." days mus!usually claps: IM/ort‘
llu Rrply (an be lorwarded. (5) (‘mrcsptmdrnlswho rclmrr
an answerinsertedin this columnsh'ruldumll'rslandthat some
weeks mus! claPsr lie/ore Ih: Reply can b: pxblishrd. The
inurh'on of Rrplics in this mlurnn ra-mot b: guaranla'd.
(6) All QueriesshouldI): addressedto Thr Editor, THE Moor-.L
ENGINEER, 26729,Poppin's (curl, Flea Slft‘ﬁl,London, 15.6.}
The /Dllowingarc srlcrlrd [mm the Queries which hast brrn rtplil'd
to rrcrully :—
[22,146] Power ol Three-phase Generator.
J- J- (Brisml)
writes : 1 am taking the liberty of writing to you to ask a question
on a three-phasegenerator. 1havechargeof onewhich is a 550volts
per phase, 175 amps. per phase,driving a 25 h.-p. motor and two
50 h.-p. motors. What I want to know is—What is thehorse-power
of the generator? Now our Inspector who comesfor the Insurance.
Companytells me that it is only 129h.-p., and one of their engineers
tells me that it shoulddrive 250h.-p. ; but, taking it from a running
point of view, it will not drive the three motors, as the voltage
drops so low that it throws the motors out of step. I take it that
when you multiply the amperesby the volts and divide by 746,
I make it only 129 h p.; but 1 have been informed that there is
another constant for
e three-phase,but I cannot ﬁnd it out.
It is driven with a Robey engine (ac-in. cylinder, 4-ft. stroke),
running at 80 r.p.m. at 90 lbs. steam pressure. If you will be so
kind as to answer me these questions,and give me the figures on
the horse-powerof generator,1 shall esteemit a great favour.
The energy in watts given out by the generator will be volts
multiplied by amperes multiplied by 1.732; dividing result by
746,will give the electrical horse-power,but this is for a uon-induc»
tive Circuit,such as would be the caseif the generatorwas supplying
incandescentlamps only. in your case the circuit is inductive,
and the current will not be in phasewith the volts. Therefore,the
ﬁgure obtained must be multiplied again by some fraction, which
will depend upon the particular power factor of your circuit; i!
might be '8 or '7 or someother traction, which can be determined
only by actual testof your circuit. Making reasonableassum tions,
the generatorappears to be capable of giving somethingli e 180
electrical horse-power; but that does not mean 180b.h.-p. at the
motor shalt-i, as deductionsmust be made for lossesin the motors
themselves. It seemsthat both engineand generatorare of suth
cieut power for you to obtain full work out of the motors. The
powerof a polyphasemotor falls 06 very much if the voltage drops
to a seriousor evena moderateextent,so that theload can pull down
the speed. We are inclined to the opinion that you are overloading
the motors,and that slip is taking placeat the engine-drivingbelts.
To determinethis, test the speedof the generatorand seeit it is
up to that marked on the output plate. You can ﬁnd out what
amount of power is going to the motors by connecting a watt
meter in one of the circuits and multiplying the reading by 3;
a proper instrument is necessary.
[11.112] Winding ISO-watt Dynamo. '1‘.E. W. (Sevenoaks)
and quantity
writes : Will you kindly let me know the gaugewire
"
to wind a dynamo_asFig. 5, page 16.in your book, Small Dynamos
and Motors " (Simplex type) size, 150 watts, with wrought-iron
eld core to give an Output of 18 or 20 volts—somethingsuitable
to run iii-volt Osramsirom,and chargeaccumulatorsto light same
voltagelamps ? The armatureis a coggcddrum, with sixteenslots
3 ins. by 3 ins. If I can usethe presentﬁeld winding 1shall be glad.
I have enclosedsample of wire that is wound on bobbin, and as
near as I can estimatethe Weightof wire is 4 lbs. I am sorry to
trouble you, but the windings mentionedin the book are not quite
what I want. Please will you tell me a suitable resistanceto put
in shunt with the ﬁeld when charging cells?
Wind the armature with No. 18 S.W.G. “ire, putting on has
much as you can—about 1 lb. Field must be in shunt, as machine
send us a sample
is to be usedfor charging. The wire of “bid!
is too large for the field Wire. No. 19 would gguri ht, using 5 lbs.
and connectingin shunt. A few yards of No. :0 .W.G. platinold
wire would be suitable for a shunt l't'SlSlilUCC.
A. 5. (London) writes:
[21,96 ] Actlon oi Induction Coll.
(i)__Kin ly oblige by informing me how the positive and negative
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terminals of a spark coil are arrived at, seeing that the " make
and-hn-ak" in the primary produces alternating current in the
secondary? I fail to see how the distinction can be made.
(2) When condensersare connectedup to spark coil as per diagram
(Fig. 3), what is the action of such condenserswith regard to the
circuit and discharge? (3) I should esteemit a great favour if
you can give the constructionof a high frequencymeter having a
round dial with calibrations and vibrating Centre-pieces? I
regret to say there is no information given on the above points in
several text~booksthat I possess.

o

{meech
rlnirr
p

point of break, were it not for the condenser,which absorbs the
self-inductive energy which it receivts as a charge, and forces it
back through the primary in a direction opposite to that of the
original current. This back rush helps to demagnetisethe coreand
make the rate of changeof magnetism,and consequentlythe secon
dary spark, far greater. Thus the self-inductive energy of the
primary is used to annul the magnetisatiornmore suddenly, and
the condenserin so acting behavesas a kind of electrical spring
butIer. Thus the impulse at " break " is very much greater than
that at “ make," the difference being even far greater than is
shown in the diagram; nevertheless,there is a slight inductive
eﬂect at " make," and it is sufﬁcientto send a small but disadvan
tageouscurrent through an X ~ra tube or other pieceof apparatus
in connection with the secon ary. (2) The condensers in an
oscillatory discharge-circuit act like springs and give oscillations
in conjunction with the inertia-like roperty of self-induction.
For full explanation, see past articles y Mr. Howgrave-Graham,
entitled " Experiments on Electric Oscillations and Waves," or
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Condensfl
(r) When the current commencesto flow through the primar
of a spark coil, the two platinum or other contacts of the bre’
being in contact with each other, the coil condenser is short
circuited by the said contacts, as will be seen from the diagram
(Pig. 1). The self~inductionof the primary circuit retards
the growth of the current to its maximum valve,so that its rise is
along a curve somethinglike A, Fig. 2. Now, the magnetismof
the core grows along a similar curve, and as the electromotiveforce

‘
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induced in the secondaryis pro ortional to the rate 0/ changeof
the magnetism the curve of in need electromotiveforce will be
something like the curve B, Fig. 2. Now, when the contacts are
separated very suddenly, the magnetism dies away with very
great rapidity as in the.curve C. Fig. 2. The rate0/ changeof this
curveis very greatas it is almostvertical ; consequentlythe induced
'flcctromutivt:torce lasts for a very short time, but has as extremely
high Valueas in curve D. Furthermore,at the irmmentof separating
Ih? COM-“15,the self-induction of the primary tends to keep the
Primary current ﬂowing and would produce a spark or are at the
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the opening chapters of " Wireless Telegraphy for Amateurs.’
(3) No frequency meter such as you describe can be constructed
which will measure high-frequency discharges. They are only
used for ordinary alternating circuits.
[22,145] Marine
Electrical Engineering.
J. A. M.
(London) writes: I am anxious to get a situation in the electrical
professionon board a steamship,and should be extremely obliged
if you would advise me the best way of going to work to attain
that end. I am at present serving a three years' a prenticeship
with a ﬁrm of electricalengineersand contractors,an shall be out
of my timein Novembernext. I havehad a fairly wideexperiencein
thecrectionand maintenanceof C.C. dynamosand motors,lighting,
accumulators, etc., but very little experience in the sho .. I
have the City and Guilds certiﬁcate in Wiremen’s Work 1906)
and Electrical Engineering (Ordinary grade, 1908). I am now
to years,and should you consider I have had sufﬁcientexperience
to get a berth of this kind, what termscould I expect,and what are
likely companiesto apply to?
There is only oneway to set about obtaining a post of this descrip
tion—that is, to selecta number of shipping ﬁrms and write or call
upon the superintendentand ask him to lace you upon his list,
ot every shipping ﬁrm
to be called upon as vacanciesoccur.
employs electrical engineers,such electrical work as there is on
most merchant vesselsbeing usually carried out by the ordinary
engineeringstaﬂ. The larger liners, of course,carry electricalengi
Beyond
neers,and it is to theseﬁrms you shouldmake
this, the only way of obtaining what you wantapsplication.
by personalintro
duction, it you shouldbe fortunateenoughto be able to obtain this.
As you have had a goodexperienceashore,thereshould be no difﬁ
culty as regardsyour qualiﬁcations.
C. J. (Liverpool)
[22,143] Gas Engine Bunsen Burner.
writes“ I would be much obliged if you could help me in the
engine,and cannot so much
following. I have.just ﬁnished
that when I light the Bunsen
as get it to start. I have notic:Ldgas
burner it burns all right, but the moment I turn the gas on the
engine and start turning the flywheels round, it sends the gas in
the.Bunsen burner out. I would also like to say that the air and
gas passageare all in one, as shown in sketch (not reproduced).
I have also madea sketch of the way I have made the connections
from gas-bagto engine.
The difﬁculty is only due to the fact that you have connected
the supply to the burner from the wrong side of the gas~bag. If
you changethis over, so that the burner supply comesfrom main
supply betweenmeterand gas-bags,insteadof taking it from between
gas-bagand engine,you will ﬁnd the Bunsen keepsalight.
D. (Man
[22,178] Using Accumulators
in Parallel.'
Chester)writes: I have the house lighted by electric light,.z5-volt
system, 25 and 16 c.-p. lamps. Supply. 2 h.-p. gas engine and
t‘rypto " dynamo, 30 volts 20 amps. I ﬁnd that running at slow
speed it generatesfrom 10 to 15 amps. My accumulators are
so amp-hours (fourteen of them) two of which are reserves,and
the makers say charge at 8 amps. I have thought of getting
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of these four cells? (2) intend to work ten of these magnets
at the same time by means of a dynamo, and sometimes shall
needthem to work continuouslyfor hours. Which kl'lClof dynamo
would you advise me to use—one to be strong and all the parts
also what voltage and amperage? (3) As the means
protected;
have of driving the dynamo will sometimescause the dynamo
be best to put
to differ in speed,what kind of resistancewould
volts
amp.,
in series? (4) Now, say that each magnet was
dynamo
speedof
got
sometimes
volts
supposingthe
and
if amps.
what ohm of resistancewould you put in each magnet to prevent
the excesscurrent entering magnet? Also in my last query, you
stated—to prevent residual magnetism—t0 make the wrought
-iron softer. Will that prevent altogether; or, not, would using
the Swedish iron, as Tm: MODELENGINEER gave someweeksago,
be better
(i) We have not our former replies to you at hand, and do not
rememberwhat is the winding of your magnet. You may take
that the voltage of your cells
1'5 volts each. The internal
resistance
an uncertain quantity—very likely about
ohm.
The only satisfactory way of getting to know the current ﬂowing
in caselike this to usean ammeter. (2) Any good shunt-wound
machine will suit. You could wire the magnetsin parallel, using
a dynamo of voltage sufﬁcient to send the right current through
one magnet and of amperagesufficient to supply Current equal
to the sumof thecurrentstakenby the magnets.
(3) An adjustable
handbook, " Small Dynamos and
wire resistance will suit.
Motors " (7d. post free) for help in constructing. This handbook,
besidesgiving instructions on the making of variable resistance.
gives usefulinformationon the current-carryingcapacity and resist
ance of various sizes of the most generally used resistancewires,
(4) If the magnetcoil took amp. of current with a pressureof
volts at its terminals,then, by Ohm’s law, its resistancemust be
4+1, i.e., ohms.
volts were applied at the terminals,current
amps.,which half again as much currentas
would bc6+4 —
required. 50 to cut the current down to the right amount, you
must multiply the resistancealso by 1}. Resistancewill then be
— ohms. Current, therefore,will
— amp. which
X
beg
correct. With thoroughly annealed wrought iron the residual
magnetism would probably not be sufﬁcient to be troublesome.
The best soft Swedishiron holds practically no residual magnetism
at all. To help the armatureto freeitself fromthe polesimmediately
upon the stopping of the current,
good plan to screw thin
plate of brass to either the polesor the armature. This i'iterposcs
tiny gap in the magneticcircuit and helps the residual magnetism
to fall away as soon as the current stops. But the gap must be
small indeed, or
will considerably decreasethe magnet's
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fourteen more cells and running them in parallel with the others
from same terminal. Would they receive equal charging and
could light from them on 25-volt system
No, you must not rely upon the two sets of accumulatorstaking
the same amount of current when charged. You must arrange,
by the use of resistance necessary,that each takes its right
amount. You could safely light lamps from two sets of accumu
lators in parallel,but you must not rely upon both setsdischarging
at the samerate.
S. G. H. (Edinburgh)
[22.184] Frosting Aluminium.
writes: Can you tell me what acid must use to give aluminium
a bright frost-like appearance?
The British Aluminium Company recommend frosting bath
prepared by dissolving (in an iron vessel) part of caustic soda
part of common salt. The
in
parts of cold water, adding
heated, but kept below boiling point. The
resulting solution
article to be frosted dipped for 15-20 secondsin the bath, when
will have becomenearly black. It
now well washed in cold
Waterand scrubbedwith fibre brush. The whole processshould
be repeated and the article afterwards placed in concentrated
vessel
nitric acid until quite white (the acid being contained in
of earthenware). \Vhen finally washed and dried. the article
said to have receiveda very beautiful and lasting frost.
R-S-S- (Colchesterl
[21.920] Model Electric Locomotives.
writes
am constructing the 7-r6ths in. scalemodel electrically
driven engine, illustrated in the article by Mr. Greenly in Tun
MODEL Esomzen for February 13th, 1908,and this being m first
attempt at model locomotive, cannot quite see the full etails
of bearings for the coupled wheels, and also bogiewheels. \Vill
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[22,122] Permanent Magnet Dynamo. A- F. H. (Drog
am building dynamo-electricmachinefor cycle,
heda) writes
as describedin THE Mover. Enommm for October ist, 1908.'and
obtained
the
parts. Although the parts are machined and
have
ready for putting together, ﬁnd
rather difﬁcult job to get
fit,
as
theyarenot straightand arein twist. (1) Please
themagnetsto
let me know one large magnet the size of the four would answer
the purposeas well
(2) Also say at wnat speedthe pulley would
want to go to generate volts.
solid magnet would not be as satisfactory as four
(it No,
fold one. It could not be so thoroughlymagnetisedas
could be
split into parts, and the parts magnetiscdseparately. The reason
that the magnetisingforce acts most strongly on the outer part
of the steel, and the greater the cross-sectionalarea of the steel,
to magnetisethe central part of it. If the
the more difﬁcult
deformity of the magnets too great to be remedied by tightly
clamping them together, the best thing to do
to anneal them,
straighten, harden ain, and re-magnetisc. (2) It
impossible
to foretell what speetfwill be required to get an output at volts.
Thelvoltage dependsupon the strength of the permanentmagnets.
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Small Gas Engines.
Mr. H. G. Kingston, of Tokenhouse Yard, High Street, Putncy,
informs us that he now producing h.-p. and h.-p, gasengines
similar in designto the h.-p. enginewhich was so successfullast
season. He sendsus photo of the h.-p. size,and will be pleased
to send similar photo to anyone interested. He also notiﬁes us
that the Market modelshop, lately carriedon at No, 4, The Market,
now combined with the Toy Bazaar at No. 17, The Market.
Severaladditions have been made to the stock, including engine
and dynamo castings, BA. and \Vhitworth screws.small dynamos
and water motors, and engineparts.

is

2/ .920
you oblige me with a detail sketch of thesehearings? Could
you also give me the name of a maker of motor which could be
used in the abovementioned locomotive, which could be reversed
from the track, and which would be cheaperthan the one illustrated
in the article referred to
The bearingsare of ordinary design,as shown in the sketch here
with. The hogie bearings are arranged in the same manner as
for Tm: MODEL ENGINEER steam locomotive of january, 1904,
in which an equalisersolid with the two bearings employed. The
axles are restrained longitudinally by the slots in the bogic frames
We woulo recomendthe permanentmagnetmotor, describedin the
article of October previously, but, of course, you will not find this
so powerful.
W- D- G' (Oldham)
[12,X4ll Working Electro-mngnets.
writes: Will you pleaseanswerme.the following questions,as you
have done so well before? (1) Having made the magnet as you
gave me particulars some time since, and finding on testing it,
that with four ordinary Lcclanchécells in seriesthe magnetworks
Well, now what would you call the correct voltage and amperage

[The Editor will be pleasedto receive[or reviewunder this healing
samplesand particulars 0/ new tools, apparatus,and materials
for amateuruse. It must be undnstoodthat thesereviewsare
Ire; expressions0/ Editorial opinion, no payment0/ a"? kind
bring require-dor accepted. The Editor reservesthe right to
criticise or commandacrording to the writs
the goodssub
mitted,or to abstain from-insertinga revicwin any casewhere
the goodsare not 0/ suﬂicimt interestto his readers]
Ravine: distinguishedby an asterisk have been basedon actual
Editorial Inspection 0/ the goodsnoticed.
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The Editor’s Page.
HE

has led to the
Aero Clubs, the latest
in the ﬁeld being those at Coventry and
Portsmouth.
these
Although
organisations will
mainly concern themselves with what we may term
full-sized ﬂight, no doubt they will also promote
Local societies
of
experimenting with models.
Model Engineers should not let this important
work escape
and fascinating branch of model
their attention. and we shall look to much activity
\Ve hear
amongst our readers in this direction.
that the London Society of Model Engineers is
already organising a Competition for Model Flying
Machines ; no doubt some of the provincial societies
will follow suit. A letter just to hand from Sydney
informs us that " down under" the subject is
arousing much interest. and a society for studying
aerial navigation has just been formed at the
Technical College in that city.
recent

progress

in aviation

formation of several

‘

t

i

“'e

are pleased to hear that Southsea has followed
the lead of London, Liverpool, Glasgow, and other
cities. and has formed a Model Steamer Club.

Commander Grant Dalton. R.N., who. by the way,
has been
is a real enthusiast in model matters,
President, and Mr. C. Coxen, 32. Henley
elected
Hon. Secretary. Some ﬁfteen
Road. Southsea,
members have already joined. and it is anticipated
that this number will soon be materially increased.

Answers

to Correspondents.

"
can
hardly
Pousm-zn
(Gainsborough).-—We
use your contribution, as the device is so well
“
Practical
known. It is illustrated in our book.
Lessons in Metal Turning."
]. E. Dumon (Chicago).—Thanks for your interest
Glad you liked the book so much.
ing cutting.
E. L. (("hester).—Mr. Leslie Miller. 93. Hatton
Garden, E.C.. would supply.
DE BATZ (Bordeaux).—V\'e
shortly to publish
hope referred
Yes,
to.
a continuation of the artice
“
to
H‘."
alter
Mr. Greenly's series of
G. N. (Tingewick).—See
articles on electric locomotives in our Vols. XVII
“
Chats on Model
and XVIII, under heading,
Locomotives."
R. T. D. (Llandatl).—See illustrated reply in Query
columns of our issue of April 2nd, 1908.
J. \\’. T.——You will ﬁnd dimensioned scale drawing
in our issue of June 1st. l902.
“
have
been
A CONTRIBUTOR" (Helsby).—There
several designs in THE MODEL ENGINEER, but
not of such powerful apparatus as would be
See issue oi Decem
required for your purpose.
ber 3ist. 1903.
E. P. (Dudley).—-Excellent
two-page drawings
appeared in The E nginerr Supplement, February
22nd, 1907, price (Sid. post free from this office.
“

"I"

and Electrician

September 30. mag.

A.‘ E. \V. (Clerkenwell).—See back numbers, e.g.,
issue of December 1st, 1902.
Plan drawing
in issue of January 7th last. Comply
appeared
with rules of Query Department, please.
“
BEGINNER."—Slngle
cotton covering. Diameter
of stampings.
Note rules.
G. A. ]. (Bury).—We cannot supply data;
you
would have to experiment. You would probably
be well advised to make a machine of ordinary
type from particulars given in “ Small Dvnamos
‘
and Motors " (7d. post free).
" AIR
ENGINE " (Royton).—See
our handbook.
"Simple Mechanical \Vorking Models " (7d. post
Vl'e do not recommend
free).
use of hot-air
engine for practical work.
New Porn, HERKIMER Co., New YORK.—\\'ill the
correspondent notifying us of the above as his
new address kindly communicate his name.
W. T. T. (Sparkbrook).~Thank
you for your letter.
"
If you will read "The Editor's Page in our last
issue you will see how the matter stands.
]. T. B. (\\’eston-super-l\lare).—A
launch. com
pletely ﬁtted for cruising. would run into a lot of
As you do not state size. nor horse‘
money.
power of engine required. we cannot state exact
Why not consult local builders on 'vour
ﬁgure.
river? There are several in your district.
C. D. (Harwicb).—A
good "Vindec Special"
was
recently advertised in our advertisement pages.
You should watch these as they appear.

Notices.
The Editor invites correspondenceand 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‘snameand address lt
should be distinctly stated, when sending contributions, whether
remunerationis expectedor not, and all MSS. should be accom
panied by a stampedaddressedenvelopefor return in the event of.
rejection. Readers desiring to see the Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor 135. per
anuum, payable in advance. Remittances should be made by
Postal Order.
Advertisementrates may be had on application to the Advertise—
ment Manager.
How to Aonnsss Lz'rrns.
All correspondencerelating to the literary portion of the paper,
all
&c., [or review, to be addressed
DITOR,
:indr
0 n: ngwapparztpianﬁggipellzists,
e
e ug!'neer"
, 26-: 9' P0 ppin's com"
Fleet Street, London, EC.
All correspondencerelating to advertisementsand deposits to be
addresed to THE Anvzn-nszurx-r Muuon, “ The Model Engi'
neer," 26—29,Poppin's Court. Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall & Co.,
26-29. Poppin’s Court. Fleet Street. London, E.C.
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An Apprentice’s Model Locomotive.
By F. DEWHURST.

MR. F. DEWHURST'S

HE

following

is

a. brief

description

of

my

i-in. scale model Midland locomotive, which
I began building when only 17 years of age.

The model has taken me about eighteen months
of my spare time.
allowing through the winter
three nights a week at school.
The frames were made by riveting together two
pieces of 3-32nds—in. sheet steel of the right length
and width, and sawing out with a hacksaw. While
the pieces were together the slots for the axle-boxes
The frames were then unrivcted, and
were cut.
the buffer beams riveted to the ends by means of
angle brackets made from sheet steel and 3-32nds-in.
copper rivets. The axle'boxes and hornstays
were ﬁled from pieces of cast brass.
The axle
boxes are bored 5-16ths in. for axles. and are ﬁtted
with spiral springs. The axles are 5-i6ths-in.
silver steel, those for the driving and coupled wheels '
being turned down to l» in. and made a force-ﬁt
into the wheels, while the bogie axles are screwed
The wheel castings
} in. Whitworth for the wheels.

5-n~:. SCALE
It

LOCOMOTIVE.

I procured from Stuart Turner, and

were beautifully
and easily machined.
"
"
Bissel
The bogie is of the
type, the frames
of which were cut from sheet steel and riveted
and axle
The compensating beams
together.
boxes are cast together in brass.
After I had got the frames ﬁtted together; and
also the wheels and axles, I made patterns for the
Only one steam chest
cylinders and steam chest.
is required for both cylinders, this ﬁtting inside
the main frames. thus forming a good support for
the latter.
The cylinders, steam chest. cylinder
covers, and crosshead are cast in brass.
The piston
The stuﬁing-boxes
rods are 5-32nds-in. mild steel.
are of the screwed gland type. the cylinder cover
The
being tapped out i-in. brass for the gland.
crossheads are the single-bar patternv and the slide
bars are cut from 3-32nds—in. sheet steel 5‘r6ths in.
wide.
The bars are supported at the cylinder end
by means of the boss which forms the stufﬁng-box,
and at the outer end by a bracket screwed to the
clean
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The connecting-rods are cut from
" big end" riveted
sheet steel, with a brass
The coupling-rods are also cut from
on one end.
fin. sheet steel. ﬁled to shape. and a mild steel boss
riveted into each end.
gear.
The engine is ﬁtted with slip eccentric
main frames.

fin.

and Electrician.
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brass lagging bands round.
The chimney. dome.
and safety valve are polished brass.
The other parts of engine, such as cab, side
frames or footplates, and splashers
are cut from
i-3znd-in. sheet steel riveted together with copper
rivets and edged with {--in. half-round brass wire,
the latter being ﬁled from round wire.
The buffers
are turned from mild steel. ﬁtted with springs. and
polished.
The Tender.—-This is of the double-bogie type.
iron wheels screwed on to 5-16ths-in.
axles.
The
axle journals project beyond
the outside
of the
wheels. and the axle-boxes are ﬁtted with spiral
springs hidden within the imitation laminated
The bogie frames, side frames. and body
springs.
part of tender are cut from sheet steel riveted to
Inside the tender are two zinc tanks—the
gether.
front one for water, and the back one for spirit for
the lamp.
In the water tank is ﬁtted the feed~pump
and in the spirit tank there is a needle valve for
Each tank is ﬁtted
regulating the supply of spirit.
with a ﬁlling plug.
The copper tubes for conveying
the water and spirit are 3-ioths in. diameter.
The
sides of tender, like the cab, etc., on the engine,
wire,
are edged with {e-in. half-round brass
which
the model a handsome appearance.
have not yet had the opportunity of giving the
engine a fair trial on rails, but with lifting the engine
off the wheels. 1 have run it continuously for 25 mins.
without
water. Steam
was
replenishing with
raised from warm water in 4 mins., and in 7 mins.
the gauge registered
20 lbs.
gives

I

k
INTERIOR

\‘isw or

CAR.

The stop-plates. eccentric straps and sheaves are
cast brass. and the eccentric-rods are 3-32nds in.
The slide-valve
mild steel riveted to the straps.
The stuffing-boxes
rods are k in. diameter steel.
for the latter are made extra long (i-in.), so that
is required.
The
no motion-plate
valves are kept on their faces by small
springs ﬁtted between the valve and
l
the nut on the valv: spindle.
’
I got the engine running nice and
smooth,
the
then
commenced
and
boiler. The ﬁrst boiler! made was of
zl-in. copper tube 12 ins. long. with
cast-brass ends riveted and sweated
with a 3-16ths-in.
brass
stay rod
There were seven
through the centre.
{-in. water tubes ﬁtted, as in the
Somehow or
Smithies' type boiler.
other I could not obtain a sufficient
quantity of steam from this boiler to
The
keep the engine at any speed.
boiler tube was rather thick. and I
think this had a lot to do with the non-success of
I, however. obtained a piece of zl-in.
the boiler.
brass tube of rather thinner gauge, and in this
This
boiler I only put ﬁve i-in. water tubes.
It
boiler is a deal more efficient than No. i.
valve, two test
is ﬁtted with check
cocks.
steam
safety valve, and regulator. The
gauge,
steam pipe is taken from the smokebox end along
one side of boiler, across the ﬁrebox. then back along
the other side of boiler to the cylinders, thus acting
as a superheater.
The outer shell of the boiler
is 1-32nd-in. sheet steel, 3 ins. diameter, with sheet

I have the engine mounted on a polished mahog
any stand. kindly made for me by a friend of
The engine is not painted, being made of
mine.
Russian iron and edged with brass wire. It may be
of interest to some readers to know that the only
ﬁtting that was bought complete was the steam
The following are a few of the leading
gauge.
dimensions :—
Cylinders, 3 in. diameter by li-ll‘l. stroke.

View or UNDERNEATH.
ports, 5-16ths in. by 1-16th in.
Exhaust ports, 5-ioths in. by g in.
Coupled and driving wheels, 4} ins. ~diameter.
Bogie and tender wheels, 2i- ins. diameter.
Coupled wheelbase. 5; ins.
Total wheelbase, 151- ins.
Width over footplates, 5} ins.
ins. diameter, 12 ins. long, ﬁve vHm
Boiler—2%
water tubeS.
Boiler shell, 3} ins. diameter.
Height from rails to top of chimney, 8} ins.
Heating surface, 85 sq. ins.
Steam
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A Model Flying Competition.
HE

Aeroplane Club of Great Britain and Ire
land recently promoted an open competition
It was held at
for model ﬂying machines.
Wembley Park, near London, during the afternoon
The judges appointed by the
of September 11th.
Club were—Dr. M. E. Boyd, C. G.
AerOplane
Grey, Esq., Major J. N. C. Kennedy, R.E., Captain
e Hon. Robert Lygon, A. T. Medlicott, Esq.,
F. G. McKin, Esq., T. Vincent.Smith, Esq., Captain
W. G. Windham, R.N.
Appointed by the Aeronautical Society—Lieut
Col. Trollope, Major B. Baden-Powell.
Appointed by the Aerial League—Captain Cave
Browne-Cave, R.N., Colonel H. S. Massy, C.B.

SOME

or

THE

COMPETITORS

AT

WEMBLEY

These details are given at some length as evidence
of the importance which the sport of model ﬂying
is assuming.
Such an event as this might have
been expected to obtain a numerous response,
and that the various types of machines speciﬁed
would have been well represented.
The entry
was,
however,
a comparatively
poor one—the
was
not
competition possibly
sufﬁciently made
known to model makers or the general public.
The programme
was an excellent attempt to en
courage and bring forward general ﬂying perform
ances, as distinct from a purely straight flight,
and was as follows :—
(i) Longest total ﬂight in a straight line with
and against the wind.
(2) Fastest ﬂight over a measured distance, to be
decided on the day of the Competition, also
with and against the wind.

PARK WITH

THEIR Mover.

AEROPLANES.
[London News Agency.

Photo by]
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by the

\\'. H. Akehurst, Esq.

Kite

Flying

Association—“Z

for two classes—A, models
The entries
propelled by elastic, spring, or other form of static
energy; B, models propelled by heat, petrol, or
steam engines, or other form of dynamic energy.
These were sub-divided into—(1) machines with
1 sq. ft. of supporting surface or less; (2) machines
with more than I sq. ft., but less than 5 sq. ft.
supporting surface; (3) machines with more than
5 sq. ft.. but less than 12 sq. ft. supporting surface.
Numerous prizes were offered, varying from £5,
down to 55., and a certiﬁcate with each, and the
proprietors of The Aero offered a gold medal to
the competitor whose model accomplished the best
all-round performance.
were

(3) Longitudinal stability.
(4) Longest glide when launched from

a given
height without power and with propellers
attached.
(5) Steering competition (circular).
(6) Greatest height prize.
Each machine to compete in at least four of the
events.
Marks for each event awarded, and the
prizes given to the competitors whose models score
the greatest number.
In addition, there was the Aerial League Competi
tion for best working model shown at the recent
Sports and Travel Exhibition, Olympia.
Machines competing were the ﬂiers of Messrs.
\V. T. Howard, T. \V. K. Clarke, and H. Burge \Vebb

34o
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(described in previous issues of THE Monet ENGI~
NEER), and two biplane
models by Mr. G. P. B.
Smith.
Other names were on the programme,
but the machines were not very distinguishable,
and of monopiane type. All were entered in Class A,
with the exception of one machine, which made
no attempt at ﬂight; there was no representative
of Class B. The weather was ﬁne, with a very slight

October 7, 1909.

for accidents,
a precaution which
other promoters of model iiying'competitions
may
'
do well to copy.
The two biplane models of Mr. G. P. B. Smith
evoked much admiration by their graceful ﬂights.
These machines are of light and elegant construction.
The arrangement of the planes is peculiar, and is
the subject of a patent.
In general appearance
of responsibility

l"

MR. G. P. B. Smrn’s MODEL AEROPLANE, wmcn
Photo by]
breeze, and the results of the Competition were as
follows:
Division I, Mr. H. Burge Webb, ﬁrst
Mr. W. G. Astor, second.
Division II,
prize;
Mr. G. P. B. Smith, ﬁrst; Mr. H. Burge Webb,
second.

There were a fair number of spectators, and the
afternoon a very enjoyable one.
Some amusement
one machine
ﬂew over the
frequently occurred:
enclosure
and another landed on the top
palings,
of the pavilion, necessitating a climbing exploit
to recover it. Others charged
the
spectators,
and were dodged with commendable agility, happily
no accident occurring. The Aeroplane Club con
sidered it necessary, however, to require the com
petitors to sign a declaration relieving the Club

GAINED THE GOLD

MEDAL.

[London News Agency.
the model is similar to the \Vright Bros.’ machine,
but the lower plane is curved, the ends being
carried up to those of the upper plane.
Mr. Smith's
large model made the longest ﬂights—one of just
over 16 seconds, and the other just over 18 seconds.
He was awarded the Aero gold medal for best all
round performance—a success well deserved, as his
models really ﬂew, rising without being launched

at great speed, and proceeding leisurely through
rate, continuing aloft until
the air at a moderate
the elastic propelling force was expended,
then
gliding easily to earth. The award for the Aerial
League Competition was deferred.
Mr. Smith’s machine—ior which patents are
pending—is the outcome of experiments with model

October 7, i909.

The'Modol Engineer

He "has kindly
aeroplanes for some four years.
given us some particulars in a recent interview.
The object of the curved under plane is to obtain
automatic lateral stability, but longitudinal sta
A
bility is also secured by the general design.
front elevating plane is ﬁtted, but there is no
vertical rudder. Steering to right and left is ef
fected by two small horizontal planes placed just
in front of the ends of the top main plane.
To
steer to light, the right-hand one of these planes
is tilted up and the other tilted down.
The result
is that the right-hand side of the machine is retarded.
owing to the increased air-pressure
upon the tilted
The left-hand plane
accelerates
owing
plane.
to the decreased air-pressure against it, and the
machine wheels towards the right hand. A con
verse tilting of the planes produces a similar effect.
causing the machine to wheel to the left hand.
In fact, the machine turns in the direction of the
plane which is tilted upwards. Any tendency
of the machine to slide sideways and fall when
turning is resisted by the inclined end of the lower
This is the object of the peculiar curved
plane.
Mr.
form given to this plane by its designer.
Smith used two of these machines.
The smaller
one is 24 ins. span across the main planes, propeller
is approximately 8 ins. diameter, and weight of
machine
about 6 to 7 025. The large machine is
across
the main planes,
propeller
40 ins. span
i2 ins. diameter approximately. weight of machine
about 1 lb. The framework is principally made
of split bamboo cane, and the surface of the planes
is of parchment.
Skids are ﬁxed underneath to
take the shock of impacts with the ground.
Mr.
Smith has succeeded in making a slow-ﬂying aero
plane : the speed of his models is only 3 to 4 miles
per hour. The large machine was only just com
pleted in time for the Competition, and that by
two days' and nights’ almost continuous work,
so that Mr. Smith had not been able to make any
preliminary adjustments and trials. The full-size
machine
(to carry one passenger) which he con
templates making to this design will be 30 ft. span.
It is expected that one of Mr. Smith's models will
be on view at THE MODEL ENGINEER Exhibition.
According-to the performances accomplished at
this meeting, model ﬂying machines are still in a
Some appear to require a great
primitive stage.
initial impulse, unless the competitors are eager
to add as much as possible to the propulsion of
the
machine by personal effort. It would be
interesting to impose a condition that the model
should rise from the ground or a platform, and not
be launched like a javelin.
There was also no
evidence of capability to maintain a deﬁnite course
or altitude, except for a very short distance or
a. chance rush in a more or less direct line.
How
ever, progress is taking place, and it is to be hoped
that model ﬂying machine competitions will increase
and prove as enjoyable as this one.
One detail
is important:
the particular item in events which
are in progress should be clearly announced to the
spectators, and they should be enabled to easily
identify the competing machines.
Since the above was written the Aerial League
awards have been published as follows :—
The gold medal
is withheld, the committee
deciding that no model was sufﬁciently original or
Silver medals are awarded to
good to deserve it.
Mr. G. P. B. Smith and Mr. T. W. K. Clarke; and
a bronze medal to Mr. H. Burge Webb.
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3.4:

The Erection of Wireless
Telegraph Aerials Working
Over Short Distances.
By G. G. BLAKE.
I shows a simple manner of erecting an
The chief points to be considered
aerial.
the aerial sufﬁciently
are:
(i) To have
high from the ground, to be well above the tops
of any trees or houses within a radius of it of about
100 yards.
The reason for this being that although
the waves will go through solid walls, etc., when
signalling over short distances, at a few miles from
the transmitter, they become very weak, and even
a tree is sufﬁcient to stop them.
IG.

The waves behave in a similar manner to waves
light. If a pencil is held close to a sheet of
white paper between it and a candle ﬂame, the
pencil will cast a shadow on the paper; but if
further away from
the paper is gradually moved
the pencil, the shadow becomes fainter and fainter,
till at last a point is reached where no shadow is
This same law applies to Hertzian
seen at all.
T (Fig. 2) represents a tree. If an aerial
waves.
A B is erected close to the tree, unless the transmitting
station is very powerful, the incoming waves will
not have suﬂicient penetration to pass through the
of

F193
tree and the aerial will not be affected, as it is in the
electrical shadow of the tree; but if the aerial is
moved to a position CD, although it is now further
from the transmitting station, the waves will be
able to curl round the tree, and set up oscillations
in the aerial.
is that
(2) The second point to be remembered
the higher the aerial the greater will be the distance
to which it will be possible to signal with the same
amount of power.
(3) The third point is to make the aerial wire
as long as possible.
Fig. I is a rough sketch showing how a good aerial
The two poles P and P1
wire should be erected.
they are each of
should be at least 50 ft. apart;

The Model Engineer and Electrician.

342

them supported by three stay wires A, B, and C, and
A1, B1, and C‘, respectively. It is quite sufﬁcient
just to sink the end of the pole P1 about 6 ins. into
the ground, and the bottom of the pole P on the
roof also requires very little ﬁxing. The aerial

October 7, 1909.

say No. 16 gauge.
An aerial ﬁtted up in
this manner is directional—that is to say, it radiates
out more energy in one direction than it does in
any other; Figs. 6 and 7 will. I think, make this
clear.
Fig. 6 shows a perpendicular aerial AB,
wire,

A

WW consists of two straight lengths of wire con
nected together at the top and bottom so as to
form a loop (see Fig. 3); and a single length of
heavily insulated wire is led into the house from
the lower end of the loop, which is there connected
to the transmitting or receiving instruments. L
and L1 are two wooden cross-pieces. each
4 it. long,
with china or other insulators at their ends.
Fig. 4 shows the pulley arrangement at each pole,
by means of which the aerial can be raised or
lowered. R is a large pulley ring through which
a rope 1 passes, which is fastened to one end of a
(;-in. ebonite insulator
(K). “The other end of this

§./
QA
\\\//
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insulator is Iastened to a wooden cross-piece
L,
which is 4 ft. long.
The aerial wires pass round
two china insulators (I and I’). and the two ropes
and I“, which are insulated from the cross-piece
L by two ebonite insulators K1 and K1, serve to
hold the cross-piece in position
while it is being hoisted.
Fig. 5
shows a simple manner of making
the ebonite insulators: E is a piece
of ebonite 0 ins. (at least) long by
in. in diameter, and holes are
bored about i in. from each end,
through which are fastened
two
loops of copper wire (F and F1) to
which the ropes can be easily at
tached.
For my own aerial, which
I have ﬁtted up in the manner
described,
I have used No. 22 tinned bare copper
wire. This answers perfectly well electrically, but
being of such small gauge is rather liable to breakage
I should advise the use of rather larger
by storms.

P

F199
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which radiates equally in all directions; and Fig. 7
shows an aerial of the same length arranged so
as to be directional.
The ﬁgure shows how the
lines of force spread themselves out in this case
in the direction of the arrow, and close up on to the
ground at the other side of the aerial.
If directional aerials of this description are used
they are much easier to erect, and do not require
nearly such high poles as perpendicular
aerials; but to get the best results out of
them they must be put up at the two
stations in the positions shown in Fig. 8,
so that they are both directional to each
other.
With a good aerial a 4-in. coil
should be quite capable of signalling about
miles, and if the space between
eight
the
stations is quite open, there being very
few trees or houses intervening, a 2-in. coil
would probably prove sufficient for the dis
tance, if the aerials were closely tuned by
means of a tuning inductance.
In my last article, in THE MODEL Error»
NEER of November 26th,
1908, I described
a primary spark transmitter for working up
to distances of one mile, but omitted to
give the dimensions of the magnet.
It is wound
with about twenty layers of No. I6 insulated
copper wire, closely wound on a soft iron core 9 ins.
long by I in. in diameter.
Fig. 9 shows how the aerial is connected to the

i

F19

8.

iron sulphide detector at each of the stations, by'
means of a switch 8‘.
S" is a second small switch,
which is put between the detector and the earth, so
that the detector can be entirely disconnected,
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while the transmitter is working, otherwise it is
liable to get out of adjustment.
I gave a description of the detector in my last
article, but I will add the following details for the
beneﬁt of any readers who may wish to construct
one for themselves: The spring S is about 3! ins.
long, the small iron cup C is 1} ins. in diameter
and 1% ins. high, and with regard to the telephone
K, any telephone will do; but the best results can be
obtained with a double pole telephone wound to a
resistance of about 60 ohms.
\Vhen signalling. the detector can be still further
protected from the effect of the transmitted waves,
by enclosing it in a metal box, but unless heavy
currents are being used this is unnecessary.

An Appliance for Testing and
Comparing the Friction on
Journals.

Two half bearings lie in the cup, one being held
ﬁrmly against two lugs cast on the interior surface
of the cup by means of a wedge arrangement.
This provides a means of instantly relieving the
journal of pressure without disturbing the adjust
ment of the compressing spring described lovirer.
The other half bearing is pressed into place by a
long enclosed spring, capable of being compressed
by a screw to 1,000 lbs., the covering of the spring
being graduated to read every l0 lbs.
This half bearing also seats against the lugs in
the cup before mentioned, when the test journal is
not in its place; but with the journal in position
the entire pressure
of the spring comes on the
journal.
The number of degrees of torsion of the wire will
give the friction, as til'fSC will, of course, vary with
the pressure on the journal and its speed.
Various
bearings can be used of differing metals, or the cup
can be ﬁlled with lubricants of different nature,
and a thermometer can be ﬁxed to record any rise
>
of temperature during the test.

HE

testing apparatus about to be described
(built to order by Messrs. james Carson 8: Co.)
was recently on view at the Birmingham
where
it
Society of Model Engineers' meeting,
attracted considerable
attention.
We are in
debted to the Hon. Secretary for the following notes.
A baseplate is ﬁxed on the table of an ordinary
the plate and the table of the
drilling machine,
machine having central holes.
On this baseplate
a gun-metal cap rests, being free to revolve on a
ball race and ﬁtted with a graduated circle so that

Two Views

0F

A Model Austrian

I

SEND

By C.

Warship.

DE S.

a. few photos of my model of an iron
clad I built some time ago.
There is nothing
it, but
in
especially interesting and new
it looks very realistic. and runs at a good speed.
It is exactly in l : ioo scale to its prototype an
older warship of the Austrian navy, named Habsburg,

MODEL AUSTRIAN Wlmsuip,

This cup
the amount of its rotation can be read.
is prevented from rotating by a wire or light rod
which passes through the holcs in the machine table
and is attached at its upper ex
and baseplate,
tremity to the revolving cup, and at its lower to a
bracket ﬁxed to the column of the drilling machine.
Rotation of the cup can only take place, therefore,
by a. torsion of the wire or rod.
A standard journal is ﬁxed to the spindle of the
drilling machine and passes down into the revolving
cup, but does not touch its bottom.
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"HABSBURG."

of 8,340 tons displacement and a speed of to} miles
The hull is carved out of a very clean
per hour.
block of pearwood, and dug out to g in. thickness.
only the ram and stern being left solid. She
measures
42§ ins. length. 7; ins. breadth, and
The latter is a bit larger than it
4% ins. draught.
ought to be. The boiler is 7 ins. by 3 ins., with
4 watertubes if in. outside diameter. ﬁred by two
methylated spirit lamps with ﬂat wicks 6 ins. by
The engine is a double-action oscillating
i- in.
in., stroke, which
launch engine, Q in. bore by

j

~
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Workshop Notes and Notions.
A Useful Steady Rest.
K. BROWN.
By D.
The following
a description of a simple and
efﬁcient steady rest, which can be made very easily
It
and cheaply.
simply an internally coned
ring, with an arm turned to fit the T-rest of a lathe.

J.

@11:
J,“
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I ﬁrst had a larger German
was a great success.
made one in it, but it could not drive her at
The forward tunnel takes up
any good speed.
the exhaust, the one aft being only for ventilation.
ins. diameter
The propeller is a built-up one of
The upper works are made out of a
and 3 blades.
good board of pine, protected against heat bya sheet
The upper deck can be lifted
of asbestos inside.
up (as shown in section), with funnels, masts, and
all boats and ﬁttings on it. The same can be done
with the decks ahead and astern (made of sheet
aluminium), so that the whole inside is accessible.
There are on board three io-in., twelve 6-in., ten
3-in., and eight 2-in. quick-ﬁring guns, 12 launches
and boats of diﬁerent sizes and types, partly on
chocks and partly in davits, 2 compasses, 2 engine
2 steam steering wheels, 6 great ventila
telegraphs,
2 anchors, the port and star‘
tors, 9 searchlights,
I made all ﬁttings out of brass.
board lights, etc.
except the barbettes for the heavy guns, which are
The painting is the old‘fashioned one.
of wood.
black hull (red under load-water line), white upper
works, and buff funnels, masts, and ventilators.
As it was intended to build e. model of really war
I can say it is a success, as
shiplike appearance.

Electrician.
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everybody acquainted with our ships immediately
when
and especially
the
Habsliurg,
recognise
SECTIONAL

DIAGRAM

0F MODEL

Ans-mum “'ARsmp,
“ HAesnunc."

speed

she

looks exactly like

It can be made in either iron or brass. The sketch
shows
a small cylinder gripped in an ordinary

three-jaw Cushman chuck. The casting
ﬁrst
knocked true, and then the rest
brought close
and clamped dOWn in the usual way. Being coned
inside,
will fit castings of various sizes.
It will
be found to prevent all jarring when the boring
oil
tool enters.
A drop of
put where the casting
bears inside will make the lathe run easier.
it

Handy Terminals.

is

is
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THE principal object of a recently designed clock
_
show at a glance, says the journal of the Royal
is to
Society of Arts, the time all over the world. in
front of it a disc is mounted, which revolves with
the earth once in twenty—four
hours, having the
hours (I p.m. till 12 midnight, and I a.m. till
noon) painted on its outside edge, the hours being
dwided into intervals of ﬁve minutes each.
In
a ﬁxed dial, with a
the same plane as the disc
the disc.
The
circular aperture to accommodate
dial has Greenwich painted on the top, the names
of the other places being arranged at such distances
irom_Greenwich that at any moment the correspond
ing time for any part of the world
shown.
The
clock 15 set by turning the disc. so that the time at
any place abroad at a given time in London, or
other place, can easily be read off.

is

is

steaming at a good
her prototype.

to the size required.

Very handy terminals, use
ful for many purposes, can be
made
as
follows:
Procure
some sparking plug terminals
—large size—and sweat two
together at A, as shown in
drawing, then drill and tap
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Model-making for Beginners.
'

A New Form of (Solenoid Engine.
By ALFRED J. BUDD.
AVING done a little experimenting recently

in connection with the construction and
working of small solenoid engines,
the
writer ventures to think that an account of a motor
he has just completed will prove interesting to
those readers who have a liking for this sort of work.
The model about to be described will be found
to be a great improvement on the one which the
writer described in the issue of August 13th, 1908.
The novel feature of the design is the plunger,

1

l
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The small angle-pieces which form the feet are
bent to shape, in a vice, out of sheet zinc about 24
gauge, being drilled for the ﬁxing screws and attached
to the end-pieces, as indicated.
After pressing the
central dividing-piece or collar in position, the end
pieces can be pressed on to the tube. so that the
ends of the latter come ﬂush, as in Fig. 4.
Now
apply a little ﬁsh'glue or other suitable adhesive
to the inside joints. as at b, and allow to set hard,
after which the winding can be proceeded with.
Use No. 24 D.C.C. wire for this, winding on ten layers
for each coil.
Before
starting the winding (the direction of
which does not matter) drill two small holes in
the position indicated at c in either bobbin end,
to allow Ihe ends of the wire to be brought through.
The baseboard had better be made next. About

FIG. I.—VIEW OF COMPLETE ELECTRIC ENGINE.
which it will be noticed takes the form of a trunk
piston, while at the same time being double-acting.
This arrangement allows of a minimum number of
parts being used, so doing away with a good deal
of friction. and thereby increasing the eﬁiciency of
the motor.
As the piston, or plunger, receives two impulses
At ﬁrst
two coils are provided.
perrevolution,
only one coil was tried, but this was found to be
unsatisfactory, owing to the rather long stroke
The coils are arranged close together,
involved.
as shown, and are independent of each other in
action, each coil being excited once only during each
revolution of the ﬂywheel.
To construct a model similar to the one illustrated
in Fig. l, the ﬁrst thing to be taken in hand is the
bobbin on which the coils are wound. For the core a
(Fig. 4) obtain a length of light brass tubing in. in
side diameter and 28 gauge in thickness. This should
The bobbin ends and
be cut to a length of 21>ins.
central dividing-piece (which is of circular shape)
can be cut out of iretwood 3-16ths in. thick, the
holes for the tube being cut out with a brace and
bit, the latter being ﬁled up so that it makes a hole
which is a tight ﬁt for the tube.

i

the best wood to use for this is mahogany, although
whitewood will answer the purpose very
ordinary
'
well.
Having selected a piece a. full Q-in. in thick
ness, plane up both sides, mark oﬂ to the shape shown
in Fig. 3, and saw out the part where the big
end of connecting-rod comes.
Plane up the ends
quite square on a shooting-board, and screw on the
a
b
and
end-pieces
from underneath.
The plunger—shown at a (Fig. 5)—should be
out
of
turned up
a piece of mild-steel rod, and the
hole b drilled to the depth shown to lessen the weight.
This was found to be an advantage, as the friction
more than counteracted the extra pull on the plunger
before it was bored out.
The hole for the gudgeon
pin should be carefully drilled and the slot made.
to receive the little end of the connecting-rod,
which is shown in Fig. 6. A pattern can be made
of this and a casting obtained in light brass,
or, if preferred, it can be built up out of sheet brass.
For the bearings, sheet brass 3-32nds in. thick
can he need, which should be cut out and bent at
right angles, as indicated in Fig. 7, and holes
drilled for the axle and ﬁxing-screws. The crank axle
"
(Fig.9) is a built-up" one, silver steel 5-32nds in.
diameter being used for the axle and pin; while
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lateral movement of the axle.
After screwing down
the springs for the make-and-break arrangement
the cam»piece should be adjusted so that it makes
an angle of 90 degs. with the crank (see Fig. 2).

is of brass.
After drilling the holes in
the crank
the latter a tight ﬁt for the ends of the axle and pin,
these should be pressed in place, and after adjusting
for squareness the joints can be well sweated.
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FIG. 5.—DETA1LS or PLUNGER.
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The contact-breaker can be ﬁled to the shape
out ~of a piece of brass, and
indicated at
(Fig.
the hole for the axle diilled a tight ﬁt.
Hard sheet
brass of No. 34 gauge should be uSed for the con
tact springs or brushes
which are arranged
It
to be screwed to the baseboard, as indicated.
is important that these springs should not be too
ﬂexible, or bad contact will result.
This brings us to a most important factor in the
successtul running of the engine, viz., the ﬂywheel.
This should not be too heavy or too light, and to
save time and trouble can be bought ready-made,
A ﬂywheel
a suitable one can be obtained.
weighing about 3k 025. and of the diameter shown
will be found about correct for the present model.
the balancing of the
Another important point
About the best way to do
connecting-rod, etc.
to get a piece of sheet brass about 3-32nds in.
this
thick and cut out a piece which can be ﬁled down
to the required weight and soldered in the correct
position between the spokes of the ﬂywheel.
The positions of the various parts can now be
marked out on the baseboard from the plan (Fig. 3).
and the bearings then screwed down. Before the
coils are ﬁxed in position the plunger, with connecting
When
rod in place. must be slipped in the core.
inserting the axle in the bearings, slip on a small
washer (see Fig. 3), and when through the ﬁrst
A small
slip on the contact-breaker.
bearing,
collar should also be put on the axle between the
other bearing and the ﬂywheel boss to prevent
g
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" to the axle by a touch of
tacked
The brush x for conveying current to the
shaft can be screwed down to baseboard and made
to press tightly against the shaft, which must be
kept particularly clean at this part. Two terminals
should be provided, and can be screwed down in
about the position indicated, and the wires connected
up as shown in the diagram (Fig. :0). Instead of
having the connecting wires all “ above board,"
as seen in Fig.
they can be taken underneath the
desired, so as to be out of sight.
baseboard
when
solder.
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If this little motor is carefully made, it will run
at a very fast rate on 4 volts. In conclusion, the
writer would point out the necessity for keeping
the
brushes
and
After
the
canrpiece clean.
motor has been running for some time, the spark
which occurs
on breaking the circuit causes a
This is easily
deposit to form on the brushes.
removed by using the blade of a screwdriver as a
scraper.

A last word, in regard
oil sparingly.

to lubricating—use

the

on
Hints
Indoor
Railway
Making, with some Account
of the " Grand
Northern
Railway.”

I
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tion is to get it as uniformly level throughout its
Make use of
length as can possibly be managed.
Hills and hollows
a spirit level for this purpose.
Bogies,
in the track, even if slight, lead to trouble.
whether on locomotives or on coaches, come 05
line,
of
the
par
the rails at changes in the level
Care
ticularly if the line is on a curve at the spot.
will
in making the wood foundation level
spare
you much subsequent trouble in the way of puttmg
about
packing under the sleepers and pulling things
again after you have got your track laid.
Before laying down our tin line, we painted the
sleepers black and the rails a rusty colour, care
fully wiping the paint off the running surface of
Two coats
the rail before it had time to dry.
were applied, and the result was quite realistic,
while at the same time the tin was preserved from
rusting.
"
“
Black Prince
Our rolling>stock consisted oi a
locomotive, a heavy " North-Eastern " scale model
locomotive, a cheap " contractor's " locomotive,
coaches,
and a goods train—all
some passenger
of
bought through the accommodating columns
" loco
The "contractor's
THE MODEL ENGINEER.
motive, I may say, used to run the best of the lot.
six empty trucks ninety-eight times
It once pulled
" inner circle " without st0pping~a
round the
distance of a mile and a furlong!
After a time we began to ﬁnd the frequent and
heavy trafﬁc was beginning to tell'on the tin rail.

during the last two
with my brother in constructing an
indoor model railway, I venture to lay our
experience before the readers of THE MODEL ENGI
NEER, in the hope that our remarks may be of some
beneﬁt to those who are contemplating building a
model railway in some convenient room or corridor.
To begin with, we were lucky in getting
the free use of a fairly large room, with a
small passage opening into it at one corner,
and a small room opening out of it at the
other corner at the same end.
(See plan,
The dimensions of the room were
Fig. I).
25 it. in length, 17 it. in width, while the
passage and small room added another 9 it.
to the total available length.
“’1: at ﬁrst decided to go in for steam loco
motives and tin rail, and many plans were
evolved as to the best means of getting a
continuous run all round the room with a
double track. Our plans were rather elabo
rate, I fcar, and the ﬁnal choice fell on the
of two
plan given in Fig. I. It consisted
terminus stations at one end of the room,
with a. big junction at the other end, where
the lines crossed and went on to form an
“
inner circle."
This plan allowed of a
straight run through from one terminus to
the other, or, if we preferred, we could switch
“
the trains on to the
inner circle," and let
them run round there as many times as we
Fm. 8.—Snowmo Coxrnor. LEVER FOR STARTING, STOPPING.
liked beiore switching them on to the main
AND REVERSING.
line again for the other terminus.
The rails began to sag between the sleepers, which
Having decided on a 2i-in. gauge, with curves
of the standard 4—ft. 8-in. radius, we chalked out
were rather far apart considering the weight of
locomotive. The tongues oi
our Ian on the ﬂoor and proceeded to build the
the
North-Eastern
woo work to support the track.
the points began to wear away, and we found it
We used i-in. planks, as the groundwork for,
rather a bother having to rush round alter a loco
the railway, with numerous cross‘pieces
motive when we wanted to stop it or to replace it
screwed
on the metals, or to extinguish a. conﬂagration.
on underneath to prevent warping, and supported
it all on trestles at a height of 4 it. above the
So we decided to do away with the tin railway
This is certainly too high. Three feet is
ﬂoor.
altogether, and go in for scale model rolling—shock
On account
and small scale model permanent way.
quite sufﬁcient, or 3 ft 6 ins. at the most; the lower
of the greater curve required by scale model loco<
height allowing one to get a more comprehensive
motives, we had to replan our railway system
view of the whole line, and also being more con
venient for leaning over {or the purpose of laying
altogether, and reduce it from a zl-in. gauge down
The resulting plan is shown in
the track down.
to a 2-in. gauge.
One important thing as regards the wood founda
Fig. 2. This allowed us to use our existing wood
years

been

engaged
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work

without

requiring

much

alteration.

For

them in without.
Keys, we ﬁnd, are all the
better for watering now and again, a drop of water
on to each out of a medicine dropper every six or
seven
being quite sufﬁcient. The chief
weeks
advantage of keys lies in the ease with which they
allow one to pull up sections of the rail again for
the purpose of making alterations, putting in points
for sidings which one had not originally thought
of, and so on.
get

ease of control we also decided to go in for electric
locomotives with steam outlines, such as have been
shown working at several exhibitions lately. The
following remarks accordingly refer solely to the
2-in. gauge railway.
The new plan was marked down in pencil on our

_§

woodwork.
The room being 17 ft. in width, allowed
a fairly easy curve to be marked out with string

I

__7
"———‘
‘\\“\\\\“\\\\\\\“\\\\\\\\\\\

\

W/ﬂO/OW
4.,

,w”. // a”,
[7

5a
W/ﬁ

/

/7ﬂq/qv/(ﬂ/ﬂﬂ/lll/m.

Up

/nner-

ma 1/7

c/r'c/e
U1 Ina/r1.

JUN/ChOH

Recess

DOW/7

mg I"?

I

,

,1

My,”

FIG. I.——PLAN OF ORIGINAL 'I‘m RAILWAY AND Woonworuc
FOR SAME.

if

it

is

On this z-in. gauge line the, distance between
the two tracks
2% ins., increasing to 3} ins. on
the curve.
One inch
enough to allow for outside
clearance,
such as for platforms.
We found our
superelevation of outer rail on curves by means of
Superelevation in
where

'

this formula :—

_

G)

is

is

inches=x—v—X—SRL(EI~--

G=gauge of railway in inches.
S=scale of the model in inches to the foot.
V=velocity in miles per hour.
R=radius of curve in inches.
11:} height of boiler centre in inches.

This, on our railway, worked out at about
in.
So we raised the outer end of the sleepers on the
curve by driving a small wedge under each sleeper,
gradually lowering the height of the wedges as
the rail entered on to the straight runs.
i»

and pencil at the upper end.
The wooden sleepers
were then laid down and pinned into position,
being kept in line on the straights by means of a
lath.
On the curves we found the pencil markings
good enough to lay the sleepers by. The inner
rail was then laid, with chairs and keys, and then,
“
Simplex" gauge, the outer rail
by means of a
easily followed.
Keys were a little troublesome
at ﬁrst until we found that the best way to manage
was to keep a supply of twenty to thirty keys in
one's
mouth.
This softened
the
wood. Then,
before using a key, we nipped one end between our
front teeth and the key could then be easily pushed
home into the chair.
The moisture the key had
absorbed in one's mouth soon caused the wood to
swell in the chair and ﬁt tightly.
This plan, by
the way, prevented us from smoking for the time
Do not cut
quite a good device!
being, so
your keys to make them ﬁt in
you can possibly

Fro. 5.—DETAILS 0F PARrs or
TRACK.
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the angle of this bend can be afterwards altered to
shorten or lengthen the rod as required, till we ﬁnd
the point opens and closes properly.
This iron
wire
sufﬁciently rigid to maintain its shape all
right afterwards.
Brass eyelets with a screw tail were used to
carry these point rods in from the signal~box
to
the points (Fig. 5), the eyelets being screwed into
the wooden groundwork at intervals of
ins.,
as can be seen in Fig.
We found ordinary
thread, grey or black, quite satisfactory enough
for working the signals, threading
through rows
of brass eyelets the same as the point rods were.
As regards the electric control, this was fairly
easy to work out.
Each signal controls its own
section of the track, the lowering of a signal allowing
the third rail in that section to be electriﬁed.
However, at our two terminus stations we arranged.
for shunting purposes, that we could electrin any
section of the track we desired, independent of
the lowering of the signals.
A study of Fig.
will explain this. By means of an electric bell
switch (No. 53 in Economic Electric Company's
catalogue) the electric current can,
desired, take
short cut from the starting-lever to the third
rail without having to go through the contacts
in the signal-box.
This arrangement comes in
useful when one desires to shunt a train backwards
into
station, when the starting signal for that
section
not lowered.
is

To make these wedges a piece of wood can be
planed as shown in Fig. 3, and then cut into sections.
The “ third rail" for the electric traction pre
sented no difﬁculty in laying down.
The insulator
blocks, which are of wood, are laid on the sleepers
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For making all the electric connections between
starting levers, signal-boxes, and track we have
used ordinary electric bell wire.
This is reallv
only intended to take
or
volts. but we have
found
or 10 volts quite well, as long
carry our
as
does not touch any running rail on its way to
the third rail.
Otherwise,
does, the insulation
will burn through at once.
8

;

Swfl'ch

is is

A

-/

l

'

at intervals of about 10 ins.
a i-32nd~in. hole
drilled through third rail and insulator, and
stout pin can then be used to fasten the rail down.
The head of the pin should be sunk in the third
rail till it
level with the surface.
The third
rail, which
of strip brass 3-16ths in. wide and
r-i6th in. thick, can be easily bent to suit the
curves of the track. The ends of each strip of
third rail should be bent down and connected
together by a bit of copper wire soldered on (Fig 4).
At the points, of course, the intervals between the
third rail have to be rather wide—6 to
ins. as a
rule; and here it is best to use insulated wire
bell
will
for
wire
the
(electric
connecting
do)
strips
of third rail together.
Signal-boxes and signals we had made for us,
principally on the score of neatness and accuracy.
For connecting the points to the signal-boxes
we used iron wire 3-!6ths in. diameter, which we
found quite satisfactory.
The ends are hammered
ﬂat and a i-IGth-in. hole drilled throughl(Fig
5).
r-i6th-in. bolt and nut fastens same to angle
To
piece.
adjust the length of each section of rod,
a. double bend should be made in
(Fig. 6), and

4

6g

(To be concluded.)
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Locomotive Notes.
G.\\'.R.

NARROW

GAUGE

eon

RAILWAYS.
GOVERNMENT
NATAL
LOCOMOTIVE‘
COMPOUND
1
!.14

ARTICULATED

£3

'0'}
J.

LOCOMOTIVES

NATAL.
The accompanying illustrations, for the originals
of which the writer has to thank the American
Locomotive Company, show two remarkable loco—
for the
motives recently built by that concern
They are designed
Natal Government Railways.

‘

>‘.

.POWERFUL

I

MALLET

ON THE

Recently the writer had occasion to visit the
Swindon \Vorks of the G.\\'. Railway, and as it
was only possible to be away from London for a
few hours, the selection of trains became a rather
important matter. The errand which necessitated
the. visit was one which could be accomplished
in an hour or thereabouts, so that with everything
ﬁtting in nicely, the whole arrangeincnt might
have
been
accomplished in about four hours.
Although this did not prove to be possible, it was
only necessary, as it turned out, to be away from
London a little over five hours, this including
an outward trip by a comparatively slow train
and a return trip by a very fast one.
The down journey was made by the 9 am.
train from Paddington, which stops at Ealing
Broadway, Reading, and Didcot, and does ‘ the
The engine was
77} miles in 1 hour 47 minutes.
“King Charles," of the newest four—cylinder
No
4—6—0 type, built at Swindon in June last.
thing in the way of very fast running was done,
maintained,
while
an even rate of progress being
both the Reading and Didcot stops occupied
The return journey was
fully 7 minutes each.
performed under very different conditions. The
train was the luncheon-car express due to leave
Swindon at i p.m. and run without stop to Padding
It left Swindon 2 minutes late,
ton in 85 minutes.
hauled by the two-cylinder 4—6—0 type locomotive,
“
Lady Disdain," and arrived at Paddington ﬁve
minutes early, having thus covered the 77} miles
in 78 minutes, or at an average speed of practically
From Southall to the terminus
60 miles per hour.
the speed did not exceed 40 m.p.h. at most, other
wise an even earlier arrival would have been made.
"
It was
obvious that the driver was
hanging out
" to
The average
time
save a too early arrival.
speed from Swindon to Southall worked out at
nearly 65 m.p.h. The load consisted of ten vehicles,
seven corridor eight-wheeled coaches, a twelve
wheeled restaurant car, and two eight-wheeled
vans. A load of this description—under
luggage
300 tons certainly—ought not, and did not, trouble
the powerful engine employed, on the very easy
road covered, so that meritorious as the run is,
it represents nothing wonderful, of course.
One
has only to look through one's notes relating to
runs made at home and abroad under much more
arduous conditions, with greater loads, and cer
tainly not more powerful engines, where the speeds
have been almost, if not quite equal to those quoted,
"
Lady Disdain "
to realise that this is so. The
had a big margin in hand—that was obvious-—
and could have run faster even with another coach
As it was, she gave a very satisfac
or two added.
tory performance.

_

Two Runs

A.M.I..\lech.E.

“'9 a5-! *

S. LAKE,

.l
<2“

CHAS.

V w

By

Gauge

. .

. .

Mallet Type. 4—8—0 T.
3 ft. 6 ins.

. . 3 ft. 6 ins.

Cylinders, diameter—
24 ins.
. . l 71}ins.
High-pressure
. . 28 ins.
Low-pressure. .
Piston stroke
. .
. . 26 ins.
24 ins.
Wheels, diameter. coupled3 ft. 11)v ins. 3 ft. l I) ins.
Wheelbase, coupled
.. 25 it. II ins. 12 ft. 9 ins.
(8ft.

4 ins.

rigid.)

Total heating surface
. . 2,547 sq. ft.
Grate area
..
. . 40 sq .ft.
. . 200 lbs.
Working pressure
“'eight
working
(in
order)

. .

. . 87 tons.

2,4!7 sq. ft.
354 sq. ft.
160 lbs.
701; tons.

Tractive force (working
.. 46,6oolbs.
41,320 lbs.
compound)
The tender in each case carries 4.000 Imperial galls
of water and 9 tons of coal.
The road worked over
by the engines is very heavy in grades, the maximum
being 33 per cent. and both types will have to pass
through curves of 3oo-ft. radius.
The designs may be said to combine American
with English features,
several
of the internal
details of the boilers being made according to
British ideas, while the ion! ensemble is undoubtedly
American in nearly every respect.

ltAwaavs.
GOVERNMENT
NATAL
LOCOMOTIVEI

The engines. to quote from the builder's letter,
will “ work in comparison with British locomotives
over the same road." but as there are no British
engines of anywhere near the same size and power
on the Natal Government Railways, it is obvious
that it will not be under equal conditions.
The following are the leading
dimensions and
other particulars relating to each type :—
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TYPE

for the 3-ft. 6-in. gauge. yet have boilers as large
in diameter as those of- any standard gauge loco
motives in this country, while the cylinders, heat
areas, and other particulars
ing surfaces,
grate
The Mallet type articu
are fully in proportion.
lated engine is a fourecylinder compound with the
2—6—6—0 wheel arrangement. The high~pressure
cylinders drive the rear group of wheels, and the
Piston
low-pressure cylinders the forward group.
and Allan
valves are ﬁtted to the high-pressure,
The valve
Richardson valves to the low-pressure.
The piston-valves
gears are \Valschaerts type.
have inside admission. and the others outside admis
sion. and with this arrangement the eccentric-pins
lead their respective main pins in both sets of valve
and
motions. Reversing is effected
by screw
hand-wheel mechanism.
The boiler is of the taper
pattern, with extended smokebox. and the ﬁrebox
The
contains a combustion chamber 12 ins. long.
barrel of the boiler is 5 ft. 5} ins. in diameter (inside)
end,
at the front
and contains 230 tubes. each
18 ft. long by 2} ins. in diameter.
The tender is
carried on two four-wheeled bogies, and has large
coal and water carrying capacities.
The 4—8—2 type locomotive shown in the
second illustration is another very large and powerful
ltis asuperheated,
example for the 3-ft. 6-in. gauge.
simple engine. with very ample cylinder dimensions
and a big tractive effort. The boiler in this case
is of the straight-topped pattern. with Belpaire
ﬁrebox. It measures 5 ft. 6 ins. diameter (inside)
at front. and has 172 2} ins. diameter ﬁretubes,
and ﬁfteen tubes containing the superheater pipes,
these tubes being 5} ins. in diameter by 18 ft. 9 ins.

and

4—3—2
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WHAT A CORRESPONDENT

Motor Cycle Notes.

SAW.

Writing from Sleaford a correspondent asks:
Can you tell me whether the Great Northern
Railway has built recently at Doncaster a 4—6—0
type passenger locomotive, because I was surprised
to see, the other evening, while travelling from
Leeds to London, a locomotive of that type standing
just north of the station at the former place, which
appeared to have features characteristic of G.N.R.
practice. I have often wondered when the 4—6—0
type would appear on the Great Northern, and am
inclined to think, from what I saw, that it has done
so at last; but as it was dusk at the time, and the
view I had was only a passing glance from the train
window. I cannot be by any means certain."
The writer, who is fairly well acquainted with
what is going forward at Doncaster, has heard
nothing of any 4—6—0 type loc0m0tives being
built or even considered
there, and is inclined
to think that what the correspondent actually saw
was either a Great Central engine or one belonging
to the Northdiastern,
which might for special
have
worked through to Doncaster.
purposes
Readers travelling in the same district might,
however,
keep a look-out, in case, after all, the
Sleaford correspondent is right in his supposition,
and meanwhile the writer will make enquiries in
authentic quarters.
“

THE GARRATT LOCOMOTIVE.
The writer was recently invited by Messrs. Beyer,
Peacock & Co., Ltd., to attend some private trials
of the ﬁrst Garratt locomotive which has been
built by them for the Tasmanian Railways. The
trials took pace in the “'orks yards at the Gorton
Foundry, and the engine did everything expected
of it, and more, on a temporary track having a
reverse curve of og-ft. radius, with a straight
length of 27 ft. between.
The way the engine
took the curves was certainly remarkable, and the
road has since stood a good deal of wear without
It is 2-ft. gauge,
being injured by the engine.
and the engine is a four~cylinder
compound, with
two four-wheeled engine bogies, and the boiler placed
A much more powerful boiler is
between them.
used than has, under other circumstances, been

{

By " Putsmx."
How to Drive on Hills.
Not a few of the letters which I receive from.
of these Notes refer in part to the difficulty
which the writers have in negotiating hills on single
It is all right while the
motor cycles.
geared
machine is in tune, but when, as must happen sooner
or later, the power has fallen off a bit, and the engine
requires a little coaxing to get it to perform well
against the grade, then it would appear that some
of my correspondents are unable to use that per
and rider
suasion which alone will get machine
to the top. I can only come to one conclusion in
a matter of this sort, namely—that it is more often
the driver than the engine which is at fault, and
that the latter would quickly respond to a more
skilful handling of its powers, and would develop
the necessary energy to surmount the opposition
in its path.
The great thing to remember when driving motor
cycles on stiff upgrades is that everything possible
must be done to maintain the speed of the engine
at as high a level as circumstances permit. As the
revolutions per minute decrease, so the power
falls off, and once this process has reached acertain
point, all the skill in the world will not sufﬁce to
restore the conditions necessary for the successful
A 3} h.-p. engine, for
negotiation of the grade.
instance, may be designed to reach its maximum
power at 1,800 r.p.m., and so long as this number
of revolutions is kept up we get the full horse
power; but with the grade acting against the engine
and increasing the work of propulsion, it naturally
follows that something must b: done to help
it in its endeavour to maintain the speed and
We seek to do this by giving a wider throttle
power.
opening. and this. unless the hill is a very bad one,
will be quite suﬁicient in itself to accomplish the
desired
object; but when long and steep grades
have to be faced, there is something more to be
thought of than this simple action, although under
any circumstances it forms, of course, the basis of
readers

procedure.

“Nursing” the Engine
Grade Increases.

to a contemporary,
the
following
serve in instances where
an inter
ot
babbitt metal is desired:—
grade

ACCORDING

mixture
mediate

will

Lead, 50 lbs.; tin, 35 lbs.; antimony, 15 lbs.
This mixture has the advantage of containing no

coppe r, and is easily made in an iron kettle.

Trix North<Eastern Railway is erecting a huge
W3t8f-t0W6f—IO4 feet high and 30 feet diameter
—-close
to the
station
at
York.
passenger
The structure will be built according to the
Kahn system of reinforced concrete, with foun-.
dations on piles 60 feet long.
The tank at the
top of the tower will hold 100,000'gallons, and
will weigh about 446 tons. The principal object
in view is to secure an adequate pressure of
water for cleaning locomotive boilers, etc.
A
tank of similar construction and height, but of
only 20,000 gallons capacity, is to be erected
at the carriage works. The water for the tanks
will be taken from the river.—The Engineer.

as the

With the importance of maintaining the highest
possible revolutions per minute of the engine tiy
wheels all the way up the hill ﬁrmly ﬁxed in our
minds, we must next consider how it is to be
done, and the ﬁrst consideration is, if possible,
to get a good start at the bottom.
Approach
ing the hill at a good speed, with the throttle
about half-open, the extra air set to suit, and
the ignition
fully advanced, directly the engine
begins to feel the effects of the collar work, and
before it has slowed
down in the slightest, the
throttle lever may be gradually advanced to
and, consequently, a bigger
give a wider opening,
volume of mixture to the cylinder.
T h: air supply
it was, the mixture naturally
where
being'left
becomes richer, and the explosions more powerful
and it is rarely possible to give more air once the
has begun the battle 'proper against the
engine
The throttle, if the hill is long and of increas
grade.
ing steepness, may have to be opened to its fullest
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extent, and when even this fails to keep the engine
up to its work, it next becomes necessary to shut
off by slow degrees the extra air, thus not only
sending into the cylinders all the gas that the car
burettor can supply, but making it as rich as it is
The ﬁnal step before starting
possible to make it.
in to pedal is to gradually retard the spark by means
of the magneto timing lever, so as to
cause the
'
spark to take place later in the stroke. A pumpful,
or even two pumpfuls, of oil on the way up will
assist the engine against overheating.
If the fore
going plan is adhered to, it has to be a stiff hill
indeed that the average motor cycle, when suitably
geared, will not climb.
The most proliﬁc causes of
failure in this direction, so far as I have been able
to observe, are—(i) starting on the climb at too
low a speed ; (2) neglecting to increase the throttle
opening at the right moment; (3) too rapid and
relatively incorrect manipulation of the various
levers; and (4) neglecting lubrication and other
care of the engine generally while running on the
level and under other easier conditions.

Tyres for

Passenger Motor

Cycles.

I

referred to the subject of tyres
ago
for powerful motor cycles engaged in propelling
side cars, and took the opportunity of voicing the
complaints which had reached me from dissatisﬁed
users as to the rapid wearing of the tyre ﬁxed to
the rear wheel of the bicycle.
Further complaints
of a similar character having come to hand. 1 wrote
to the leading ﬁrms of tyre manufacturers, with the
idea of ascertaining their views on what is daily
becoming a more important matter to motor cyclists.
Replies have been vouchsafed by the majority
of the ﬁrms written to, and at the invitation of
the manager
of one of the most prominent tyre
manufacturing concerns, I called upon him for the
purpose of discussing motor cycle tyres in general
and those for powerful passenger machines in par
Some

time

ticular.
The views expressed by this gentleman,
whose
of the subject is un
and experience
knowledge
questioned,
showed that he, in common with the
majority of the others approached, believes that
the fault lies not so much in the construction of the
individual tyres used, but in the fact that the tyres
are not suﬁicicntly large to withstand the strain
upon them when the combined wearing
imposed
eﬂects of a powerful engine and the double load
and drag of a side car are at work. The tyre
ﬁtted to the bicycle rear wheel in these circumstances
should, in the Opinion of these experts, be not less
than 21-in. section, instead of the usual 21>-in., which
latter the makers - of lower-powered machines
intended for solus work only consider suitable for
the lighter conditions of service which then arise.
A 25-in. tyre with reinforced outer cover may,
they say, be relied upon to withstand almost any
strain which can be pit upon it in motor cycle
work, and for a Very considerable mileage, and they
stoutly adhered to the opinion, even after I had
pointed out that the additional expense and weight.
added to the fact that many motor cycle frames are
not capable of taking zl-in. wheel rims, militated
against the conversion in the case of most existing
machines.

To convert a wheel built for a zl-in. tyre into one
capable of taking a zﬁ-in. tyre, not only is a new
rim necessary, but stouter gauge spokes also become
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advisable. In other words, the wheel has to be
entirely rebuilt. This fact, coupled with the know
ledge that the larger sized tyre will slow the machine,
be more expensive to buy, and have a rather greater
to side-slip,
may deter many owners of
tendency
passenger machines from taking the advice offered by
I am, however, convinced
the tyre manufacturers.
that where the frame will permit of the conversion,
and it is intended to do much side-car work, it
will come cheaper in the end to sink a little extra
money and have the heavier and stouter tyre,
believing that in the long run the cost will not be
so great, and the annoyance
certainly much less,
than that incurred by changing about from one of
the smaller section tyres to another, in the hope
of ﬁnding one which will give lasting satisfaction
under conditions which are, after all, more severe
than the tyres were ever designed to meet.

Benzol as a Motor

Fuel.

A car-owner, writing in a motor journal, states
that he is obtaining better results from his engine,
and is saving considerably in expense, by using'
He says he can
benzol instead of petrol as fuel.
obtain benzol at old. per gall. when purchased
in 4ogall. steel barrels, and as at present the Govern
ment are not imposing a tax on the less—known pro
duction, it is satisfactory from every point of view.
The benzol is mixed with spirit in the proportions
of about 40 per cent. benzol to 60 per cent. petroleum
spirit, and the only alteration in driving methods
is the adoption of a carburettor giving
necessitated
a larger air supply, the benzol requiring consider
ably more air for its proper combustion than
petroleum spirit.
For motor cycles the day has not come when any
“
"
can be employed
other than the ordinary
petrol
The average
motor cyclist is not in a position
to purchase large quantities of motor fuel at a.
time, and even
if he were, there are restric
tions to hamper him in so doing. With special
carburettors needed, and the certainty of increased
there is no
trouble from carbonaceous deposits,
particular inducement at present to attempt anything
in the way of a departure from the use of the kind
of fuel commonly sold for use in motor cycle engines.
Replies in Brief.
"
“
(Salford).—The dirﬁculty you name
ENQUIRER
may be overcome by having a short length of belt.
ready to slip in place when you adjust the pulley
The half fasteners should be
for a higher gear.
to couple
secured one at cither end, in readiness
up to those on the belt proper. With this arrange
ment, when you lower the gear, all you have to
do is to slip the short length out and couple up the
F. G. H. (Maid
on the belt itself.
fasteners
grinding in the valve. you should
stone).—VVhen
smear its face with a mixture of oil and some.
such as carborundum. emery
grinding medium,
powder, or the like. Then, by means of a screw
driver, rotate the valve on its seat, lifting it occa
sionally and letting it come down in a fresh place.
and continue the rotating until all pit or other marks
If you place an old inlet valve
have disappeared.
(A.O.l.V.) spring under the head of the valve, it
will rise automatically every time you release the
pressure. and thus save you the bother of lifting
the valve by the stem.
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Yachtsmen at the Exhibition.

[Surdan'es and mmbers 0! Model Yachting Clubs an invited to
communich
0/ Club doingsand 01M 0 in 0/ i'n'zresl [or
this column. Igorls
ucll notesshould besen! in as early as possiblein
themonlh,bu! in any can at leasttwrlvedays beforedate 0! issue
in which[heyareto appear]

This Season—Next Season.

Most of the clubs, and model yachtsmen gener
ally. may perhaps be pardoned the egoism oi
ﬁguratively wishing to shake hands with themselves.
The season has been a good one—not so much
in the way of ﬁne week-ends for actual sailing, but
in respect of the increased vitality with which the
sport, as an educative factor of national importance.
There are at least two bril
has become imbued.
liant signs of this—the one is that the National
Petition to the Local Government Board ior Uni
form Ponds—and plenty of them—is in a fair way
of being favourably received (though our informa
tion is in no way ofﬁcial) ; the other is that the British

Model boats. both sail and power, will be strongly
in evidence at the forthcoming MODEL ENGINEER
Exhibition at the Royal Horticultural Hall, Vincent
Square.
Westminster. Oct. 15th to 23rd inclusive.
Several
good club shows.
as well as numerous
individual exhibits, will be there to be seen; and,
further. there will be every opportunity for yachts
men from the’ Provinces. who so wish. to make
the personal
acquaintance of other followers of
the sport.
“'e shall be pleased to as far as pos
sible facilitate matters in this direction, if such of
our friends whom we have not yet met personally
will make themselves known to us. ‘

Clacton Model Yacht Club Regatta.
This proved one of the most interesting race
ever
held
here.
Nine yachts started
meetings
from a spot nearly half~a-mile from the pier. and an
At about half home the
exciting race ensued.
race resolwd itself into a contest between
Mr.
Petley's Lily, Mr. Goldsmith's Prudence, and Mr.
Fairhead's Ivy.
After a neck~and~neck, Lily came
in ﬁrst, Ivy second. Prudence third.
Local opinion
expresses it the best race that. has eVer been held.
and
thousands of people watched the contest.
The weather was all that could be desired. a fresh
breeze putting everything right.
Friendly chal
lenges are invited irom other clubs to race on the
Starter, Mr. F. Burrell;
sea.
Oﬁ‘icial
Judges,

MR. WM. HAIsl.cv‘s MODEL Moron LAUNCH, "SURPRISE"
(4 FT.
oven ORMEAU PARK LAKE.
Model Yacht Racing Association is on the point
of becoming a powerful tool in the hands oi the
whole model yachting community.
Some important
announcements will shortly be made in these pages
and existing
regarding next year’s
programme.
clubs will also be notiﬁed of the proposed develop—
ments by the indefatigable hon. secretary of the
Association-—Mr. G. Colman Green.

The Petition‘s Course.
At the time of writing,

the exact whereabouts
of the Petition is uncertain. Although we do not
doubt the respective
secretaries
are dealing with
it to the best of their abilities, we have been asked
to urge those concerned to use every effort to hasten
its progress, and to notify us at this address when
it has been passed on to the next club.

L.OA;

14 ms

BEAM) SAILING

Hon. Secre
H. Downs and W. Newstadt;
" Southwood,"
St. Osyth
tary, Mr. J. W. Goldsmith,
Road. Clacton-on-Sea.
Messrs.

Belfast MN. and Steamer Club.
The photographs on this and next page. kindly sent
by the Hon. Secretary, Mr. A. C. Gaﬂikin. 3, Park
Parade. Ravenhill Road, Belfast, show the two
interesting models which were on view at an exhi
bition given by the Club at the Mountpottinger
Y.M.C.A., on Monday evening. September 20th.
Mr. Haisley, in opening the proceedings.
said
it was the Belfast Club's desire by way of that
exhibition to arouse interest among the young
If talent for boat-building
men of Ballymacarrett.
could be found, it could surely be found in the ship
yards, and he would like them to go in for building
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models during the period b:tween now and Easter,
so that they could promote sport in the Club.
Mr. A. C. Gatﬁkin, Hon. Secretary, gave details
as to the Belfast Club's membership,
number of
models, and its ambitions.
his pleasure
at
Councillor M‘Clure expressed
meeting so many friends interested in this fascinat
ing pastime : one that was so very different from
all others.
It was a pleasure to'inspect those
beautiful electric and steam yachts, with their
handsome
design and intricate mechanism.
Mr.
Thos. Mulholland, Esq., acted as Chairman.
jose'ph McCarter, jun.. supplied a gramophone
Mr. Bernard
entertainment during the meeting.
Kerr acted as doorkeeper.
A collection was taken
at the conclusion of the evening to defray expenses. .

and
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ment Board, asking for deﬁnite grants to the Clubs
for “uniform” ponds of 146 yds. in length. This
petition is being very favourably received in all
parts of England.

The Wirral M.Y.C.
The last Inter-Club match of the season was sailed
By
September 18th, with the Bootle M.Y.C.
Wirral's victory of 23 points to Bootlc’s u. the
former again hold the Challenge Cup of the Northern
Model Yachting Association, and are champions
of the district for the season 1909.
The \\‘irral
team were represented
by the President's Sphinx,
Vice-Commodore Livingstone's A my (sailed by Mr.
John Kay), Mr. Edwards’s Shamrock, Mr. Barron’s
.4 nuts. Mr. jones's Thistle. and the Hon. Secretary's
on

MODEL STE.\MER,
"Si-AR or How," STEAMING OVER ORMEALY PARK LAKE.
on. L-O.A-Z 5 it. 4 ins. L.w.1..; beam, :3} ins.; marine reversingengines; 1} in. cylinder, r stroke; ﬁred by benzolineblow-lamp:
copperboiler. Owner, A. C. Gurixm, Hon. Sec. B.M.S. .

Norfolk and Norwich M.Y.C. Regatta.

A very successful
meet was held at 'Ihorpc
Gardens recently. when large parties of visitors
from the city took a keener interest than in previous
The Club being
years in the Club's proceedings.
still without a "pond," continues to use Thorpe
Broad as its sailing ground, and a ﬁne show
of models competed in the Club's finals.
The wind
was westerly, but slight, and the water was up to
“
the top of the
pond.” thus faciiitating the move
The winners were :
ments of the yachtsmen.
Boys” Yachts
guerite'. Master

'H. T. Inkson.

(under

Richard

2Q-Raters).-—I,
Turner; 2,

La

Alpha.

Mar

Mr.

5-Raters.—i, Cyril. 18 points for the year, Master
Dady; 2, Hazard, no points. Master Pank; 3.
May Queen, 14 points, Mr. A. Pank.
io-Raters.—i,
].P., Mr. Wilkin, after a re-sail
with A dora.
Cyril II. Mr. Dady, after a re-sail
l5-Rale‘78.—-l,
with Rose], Mr. Brown.
Race.—i,
Nancy, Mr. \Vilkin, after a
Schooner
2, Hazel,
re-sail with Kathleen;
after beating

J.

Speedwell.
It is understood the Club officers haVe signed the
national petition which the model yachting clubs
of Great Britain are sending to the Local Govern

I'Vtrml.
The Bootle Model
by Commodore
represented

Club were
Yacht
Vesta,
Mr.
Drury's
Mr. Nobilet's May, Mr. Sprnce's
Allen's
II,
Bertha,
Thistle
Mr. Dann's
and Mr. Goodman’s
Sylph. Mr. Almond, the \Virral captain, acted as
ofﬁcer of the day.
Mr. F. R. Grey' very kindly acted
as ofﬁcial starter for both Clubs.
The sailing condi
tions during the contest were very poor, it being
almost calm.
The individual scores were as follows :
Mr. Edwards's Shamrock,
Mr. \Nynne's
5 wins;
l'l'irral, 5 wins; the President's Sphinx, 4 wins;
Annie,
wins;
Mr. Barron's
Vice-Commodore
4
Mr. _]ones's Thistle.
Livingstone's Amy, 3 wins;
total,
2 3 points.
2 wins:
The Bootle scores were
Mr. Allen's Ira. 3 wins; Mr. Nobilet's
as follows:
wins;
Mr. Spencc’s Thistle II. 2 wins;
.Muy, 3
Mr. Dann's Bertha, 2 wins;
Mr. Drury's Vesta,
total, 12 points, and one heat not sailed
2 wins:
through there being no wind.
After the tedious afternoon at the lake~side,
the \Nirral members adjourned to the. Park House
(kindly lent for the occasion by the Parks Commit
tee), where they entertained the Bootle members
to a substantial tea, after partaking of which the
President of the Association (Mr. G. H. Willmer)
“
the toast of
The King." which was
proposed
drunk with musical honours.
Messrs.
Herman,

Ira,
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Mercer,
Boardman. Moham, Cook, and Beaumont
evening by giving
gave the company a pleasant
some capital songs and music.
The last steamer race for this season was ﬁxed

for Saturday, September 25th.
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_ Coxen (Vice Commodore), Mr. Burgess

(Hon. Secre
The
tary), Mr. Sparrow, Mr. \Vilcox, Mr. Lenton.
photograph of yachts sailing shows a ﬂeet of boats
belonging to the S.M.Y.C."

Tooting M.Y.C.

Southsea M.Y.C.
\Vriting from Southsea, Mr. E. C. Burgess. 68,
Hampshire Sweet, Buckland, the Hon. Secretary
of the Club, included the two photographs repro
He says :—“ The Southsm Model
duced herewith.
.\ _,
lit)

This Club met on Saturday. September 11th, to
“Pennant” Handicap, but owing to
insufﬁcient wind, were unable to ﬁnish.
however,
The ﬁrst heat
was
completed—the
race being
Handicap—the
postponed until Sat.
25th), at 4 p.m.
In this race, which is
for all classes of boats. measurements being
:31- _
the boats are sailed separately
ignored,
',_, ‘
' i
and timed over the course once out and
once home. from buoy to buoy.
The
quickest boat is made scratch, and time.
allowance given to the others to bring
them level.
In the race which follows,
which is sailed in the same way, the boat
with the shortest time carries the “ Pen
nant" for six months—it is a test of
good sailing, not speed.
There was a meeting of the Sailing
Committee on the same evening, when a
rule of rating for handicapping sailing
craft under the International
Rule of
Measurement was adopted, being a time
allowance
of one second for every half
inch of measurement
over the course of
decide the
there being

160 yds.

Sournsnn

M.Y.C.—SOME

MEMBERS WITH

On Saturday (18th) the Club met to
the Steering Competition for mech
boats,
anical
Mr.
and
the
Smith.

THEIR Boa-rs.

sail

Yacht Club

was founded in the year
for Saturday afternoon racing.
having for its head-quarters the South
For seeing any class
sea Canoe Lake.
of racing or design of yachts the South
sea Canoe Lake is the place to visit.
the Club's formation we have
Since
in an inter~Club
been beaten
never
race, the only Club to draw with us
Southampton M.Y.C., but we
being
have beaten them on three other occa—
\\'e have beaten the
sions this season.
Ryde M.Y.C. by 24 points. This sea
introduced the metre
son we have
yachts into the Club, and now we have
a ﬁne ﬂeet of a dozen metre yachts
Our Commodore, Mr. W. Hard
alone.
ing-Finlayson, R.C.Y.C., has put up a
number of prizes for these yachts to
On September 4th we had
race for.
the Second Round of the “Smeed”
by
Silver Challenge
Cup, presented
Mr. C. W. Smeed, and it terminated
as follows : Mr. Hablutzel, ﬁrst, 9; pts. ;
Mr. Lenton, second, 7 pts.; Mr. Burgess (Hon.
Other scores: Mr.
Secretary), third, 6% pts.
Wilcox, 6 pts. ; Mr. Sparrow, 4i pts. ; Mr. Coxen,
Race for the Commodore's
One-metre
4 pts.
Mr. Burgess's
on September 11th:
(hon.
prizes,
secretary) Doris i‘l/Iay, ﬁrst, mi pts. ; Mr. Constant’s
second,
Mr. Paine's Illaid
12}, pts.;
No Name,
Marian, third, 9 pts.
Other scores: Mr. Lenton,
Mr.
Mr. Hablutzel, and Mr. Harryot, 8Q pts.;
Sparrow, 8 pts. ; Mr. Burgess, jun., 4} pts. In the
photograph of the yachts on the grass. the names
reading from left to right, are: Mr. C. Hablutzel
(Judge), Mr. Hablutzel (Rear Commodore). Mr.
1888

A FLEET

AT

SOUTHSEA.

Treasurer,
between
third run.

secured
the
easily
sailing
Burgee,
the two buoys,
Set 4 ft. apart, in the

The Mechanical Committee met the same evening
adopted a rule for handicapping power boats
under the length + beam measurement
in use in
the Club.
The rule is based upon the theory that
the square root of the sum of the length and beam
is a constant for all power boats, time allowance
being made accordingly, the constant being the
indicated mileage per hour.
On October 16th there will be a Cup Race for
racing boats at 4 p.m., wind‘permitting.
and
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Handicapping Power Boots.
The Rating Rule adopted by the Tooting Yacht
Club for handicapping power boats is given below :—
For boats whose measurements are such that the
square root of the sum of the L.\\'.l.. + B is
is 5
'1‘

:

a
o.»

v=lndicated

speed
hour.

miles

in

\l
w

NOON“
m"P

per

7

.

78i
Any excess of these measurements
places the
class,
boat in the next
thus 6-75 counts as a
class.

Tum
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Queries and Replies.

11*.

iii

1‘1

fr

8i

in

locomotive, Mr. Blanbenkurg's compound engine.
and Mr. Clayton's hydraulic capstan taking the ﬁrst.
second, and third prizes respectively.
The meeting
terminated at l0 p.m.
FUTURE MEEriNos.—Thursday,
October 28th.
at the Caxton Hall: Lecture and discussion by
Mr. W. A. Tookey, on “The Management of Gas
Engines."
November
22nd:
Annual
Monday,
General Meeting.
COMPETITION.—The Committee
organising a
Model Aeroplane Competition, open to all members
of the Society joining on or prior to November ist,
Awards to the value of {5, in addition to
1909.
medals,
will be made
the entries warrant it.
and the Competition will be decided in the summer
of row. Entry forms and further particulars
may be obtained from the Secretary—HERBERT
G. RIDDLE. 37, Minard Road, Hither Green. S.E.
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Classgivesto

small
donkey pump. The ballot for awards for
the three most interesting exhibits was taken at
nine o'clock, resulting in Mr. W'elsman's Caledonian

Ill
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[Attention IS espxmlly diredzd lo the ﬁrst condition given below,
and no mlicc will be taken 0/ Quain- not complyingwith the
drrnlions lhrrcm slated. LIllrrs ron'alnmg Queries Inusl be
marked on the lop le/and comer
the trll‘l‘lapt "Query
Department." .\'0 olhcr nmlkrs bid thoserrlalmg la the Quarter
shouldbemlosrd in Ihe somemrrlopa
:erizs on sub/actswilhin lhc scopeof "HS journal are rrplird to
by post undn the following rondllzans:—-(i) Oucnrs dlulni;
lrllh dislmcl subjrrls should be writ/tn on didrrrnt sllfn, on
on: rid: of the pap” only, and the stndtr's mun: nusr br "l
scribrd on lhc back. (2) Queries should be acmmf-omcd,
whtreu! ﬂoiSlb't‘,with /ully dimmsioned shat-hrs,a-rd corre
spondentsarr rrrommendrdlo ha]? c0f>yof their Queries for
reference. (3)
rtamfml addressedat rlopr (rvil Postman!)
shouldinvariably br enclosed,and also I " (Maria: and Rrplus
cut
oul
FouPon"
[mm Ih: advertiszmtnlPeers 0! 1h: current
issuz. (4) Quarks will be answerrdas mrly at possibleall”
rrrnpl, but an mlrn'nl
d [an days must usually ansr bt/Mr
1": Reply can be forwarded. (5) fnrrrspondcnls who require
an nnswrr insrrltd m lhis column \hollld lmdrrslandlhal mm
lurks moi! elapse below the Rrply can b: Publlikd.
The
insrrlion a/ Rrplies in this column normal be ruamnlcrd.
(6) All Queriesshouldbe addnsscdlo The Edimr, Tin: Monu.
lisnlsnnx, 26—2),Poppin's Cowl, Flee! Slud, London, 511]
The following are sclrcud Iran the Queries which havebeenreplied
to rrrrnlly :—
G. F. P. (Kettering) writes
[22.090] Model Aeroplane.
am building model aeroplane,weight I! 015.,supporting surface
about sq. it. There
no for 1: ins. of elastic in from of the
propellerand ins. behin . The propeller must not be more than
ins. diametcrv Please advise me—(r) How much elastic and
what size to use; and (2) best breadth and pitch for propeller.
sible motor?
(3) Is elastic the only
matter or either calculation or experiment,and of
(I) This
the two, experiment will be cheaper. (z) This also
a matter
involving careful calculation. We cannot deal with
except
through our Expert Service De artment, which would quote you
fee for doing the work. (3) o, elastic not the only possible
motor, but
the best. You say your model weighs n ozs.,
has sq. ft. of surface,and to be ﬁtted with a screwonly ins.
diameter. You are very much out, everywhu'e. You should
increaseyour surface to about sq. ft., and employ,
possible,
two propellersof the diametergiven,or one about ins. to ID ins.
in diameter.
of
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Making Accumulator Buttery.
H-FJBelvcdcru‘
'
[21.12%
could make storageset
writs
ould you kindly inform me
of 25 volts :0 am . accumulators in
lead-lined case? if so,

1

if

a

?

it

could you give me
numberand sizeof platesfor eachof the thir
teencells.
have 25-volt, 5'amp. dynamo; how long would
take to charge the cells sufficientfor 20 amps
it would be quite possibleto ﬁt your plates in
lead-lined
ease. provided they are carefully insulated from the lining.
Great care must be taken over this insulating, as,
the plates
should touch the lining, fatal short-circuing might result. Fm
capacityof 20amp-hours, let eachcell contain positiveplatvswith
superﬁcial area amounting to about
sq. ft. To charge the
thirteen cells properly, your dynamo should have an output oi
over 30 volts. With 25 volts you will be able to charge only ten
cells in series. About six hours will be required for charging.
1

a

A

a

London.

opening meeting of the Winter Session was
held at the Caxton Hall. Victoria Street,
S.\\’., on Thursday, September 16th, Mr.
A. M. H. Solomon taking the chair, and between
ninety and 100 members and visitors being present.
The minutes of the last meeting having been read,
four gentlemen
elected
and other an
members.
nouncements made, the formal business was quickly
of, and the remainder of the evening
disposed
occupied in examining the models and other ex~
hibits on show by members.
These
included
small tank engine, by Mr. Hart, shown at work on
the track;
Mr. Riddle's lilo-watt dynamo, which
was coupled to an electric motor and supplied the
current to the track, where the electric locomo
tives of Messrs. Allman and Hildersley tried con
clusions side by side with steam locomotives.
Mr. Gilbert exhibited tools, patterns, and lathe
Mr. Blankenburg was well to the front
ﬁttings;
with a very ﬁne compound undertype engine (un
ﬁnished). with the patterns from which the castings
been
obtained. Mr. Welsman showed
had
his
g-in. scale Caledonian engine (unﬁnished), the ﬁne
workmanship in which was greatly admired. An
hydraulic capstan (partly dissected) was shown and
its working explained by its maker-Air. Clayton.
Mr. Baxter exhibited and worked his 3-in. spark
coil and 3 Tesla coil; Mr. Denvil brought a well
ﬁnished locomotive, driven by clockwork.
Mr.
Hildersley showed a small air-compressor, to be
ﬁxed to his electric locomotive for working a com—
air-brake.
Mr. Mills exhibited a well
pressed
made petrol motor, to he placed in a speed boat.
Mr. Gaggero brought a model screw steamer con
taining several novel features, and Mr. Barrett :1

aa

HE

a

i/

0/

meetingsshould bescnl lo lhr oﬁices 0! TH: Mom-:1.
Esau:an mlhoul delay, and will be instrlnl in any par
ticular issue
rrceivrd
char nine days below :1: usual
dateof publication]
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Winding G- H- K- (Newhall) Writes:

6 or 8. The powertaken by a motor of any other pieceof electrical
apparatus varies, not as the volts. but as the product of the volts
and ampercsof the current consumed. \Vhen, by rewinding, the
voltage of a motor is varied. its amperagevaries also and varies
inversely as the voltage—provided,of course, that the machine’s
efﬁciencyremains constant.
[22,155] Windmill Charging Plant. A. P. (Mountain Ash
writes: I want, if possible.to drive a small dynamo about 10 volts
5 amps. with a windmill for charging small accumulators. i
should be very pleasedif you would give me some information
about it. (1) What size windmill would 1 require? \‘Vould Tm;
Mom-:1.ENGINEER windmill do? (2) Could you tell me of any
thing that would cut off chargingcurrent as soon as cell is charged
so as to prevent overcharging? (3) Do you think it is worth the
trouble to make a windmill for this purp05e?
(1) Tm: M00121.ENGINEER windmill is much larger than you
Would require, being rated at 1 h.-p., whereas } h.-p. is about
what is required to drive a 5o-watt dynamo. However, you
would do well to read the articles on Tue M0021.ENGINEER wind
mill, which you would ﬁnd helpful. They appeared in seven
issuesof our Vol. XVI. You would ﬁnd the mill describedin our
issuesof March 5th and 12th, 1908,nearer to your requirements.
It is ofﬁcially rated at only i h.-p., but is capableof a much greater
output. You could safely reducethe dimensionsgiven if on have
a good wind supply available. (2) This is not requir . There
is no harm in overchar ing, provided the safe amperageis not
exceeded. (3) It depcn s upon the circumstancesof the case.
if you can erect your mill in an exposedposition, and if you will

a two-pole overtype dynamo ready for winding. it has an
IH have
armature with 4-part commutator. The magnet cores are

3 ins. by 1 in. and diameter of armature is 2} ins. Length of
armature, 3 ins. Could you tell me what wire to wind the anna
1ure with, gauge and length. and also what wire to put on ﬁeld
coils, and what output it would give at about 1,000 r.p.m.?
This is a Ioo-watt size machine,but will not give that output
at 1,000 revolutions. A reasonablespeed would be about 2,800
r.p.m. An output of about 20 volts 5 amps. would be a generally
useful one and could be obtained at about 2,800revolutions with
the following windings—Armature : Wound full of N0. 19 S.W.G.
(somewhere about i lb. of wire required). Fields: Wound with
4 lbs. of No. 20 S.“.G. connectedin shunt.
[22,194] Model Single Driver Locomotive.
J- R- C
(Glasgow)writes: I intend to build a modellocomotive to an inch
scale,and I would bemuchobligedif you would answerthesequeries
for me. The type I would prefer is an 8-ft. single G.N.R. outside
cylinder, but i do not want to bind myself exactly to scale, as
long as I can get a powerfulworkin model 1 will be quite satisﬁed.
Would it make the engine ungainfv if 1 made the driving wheel
6} ins. in diameter, and also would the engine.be appreciably
more powerful? Would a Belpaireboilersuit, built to Mr. Greenlv's
design on page 20s of his book, omitting ﬁeld tubes,as Iwant
it coal ﬁred? Could i go by Mr. Clarke's
' drawings for frames,
bogie, cab, etc. ?
The G.N.R. does not make a really povwrfulmodel,owing to the

w
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A. S. (Hampstead)
{21.034} Oscillating Transformer.
writes Would you kindly obligeby informing me how to construct
a suitable oscillating transformer to form art of the receiving
Woul the primary winding
apparatusof a small wirelessstation
wound with 22-gaugesilk-coveredcopperwire with about 80 turns
be sufﬁcient wound on a cardboard cylinder, about ins. long
and
ins. in diameter, and having an adjustable secondary coil
wound with samegaugewire which is madeto slide in the rimarv
Should the gaugeof the secondarybe of much smaller wrre The
sendingstation consists of an i-in. spark coil.
6

if

I

5

it 6

4

I

If

it

not be greatly inconveniencedby delay in chirgi 1g occasionally
cheap method of
on account of the wind's inactivity, this
speedregulator must be
char 'ng with much to reconunendit.
ﬁtt
to the mill to prevent damage to dynamo or accumulators
gale, and
essentialto have an automatic cut-in
in caseof
and cut-out in the chargingcircuit, to act when the machinc slows
down for time.
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Small boilerbarreldiameter. The bOilcrmentioned not applicable
unless you reduce the diameter of the driving wheels to about
6} ins. We append sketch design showing leading proportions.
You will note that 5-in. diameter barrel is possiblewith 6} ins.
diameter driving wheels, and height of boiler centre of 8‘ ins.
above rails. The cylinders should not be larger than 11-in. bore
by or 2i-in. stroke. You can obtain somehelp from the drawings
mentioned. The design need only be followed in the main; the
boiler mountingsmay be alteredas desired.
[22.170] Theory of Electro Magnetism.
H.J.B. (Plymouth)
writes
am thinking of ﬁtting my model steamerwith an electro
motor, and have been reading the series of articles on “ How It
"
which appearedin THE: MODEL ENGINEER in 1906. As
Works
cannot quite follow some parts shall be glad you will kindly
answer the following queries:—(1) The ﬁrst article says that
an insulated wire be wound round an iron core, and current of
electricity passedthrough the wire, the core becomesmagnetised.
The wire being insulated, how does the current affect the.core of
iron?
purchased,say, one of Thompson's 28 motors for
(2)
a destroyer of about ft. ins. or ft. long, what advantagewould
be obtained by having
wound for
volts instead of 4?
or
\Vould the power be in proportion to the voltage, and would the
current consumption rise in proportion?
speciesof other
(1) The current flowing in the wire sets no
waves which in some way affect the atoms of the iron. To the
done, electrical science not yet suffi
question of just how
ciently developed to be.able to supply an answer. You should
study thoroughly any good text-book on Electricity. But this
is a point for a full understandingof which you should not
stay. Take
that the magnetic effect of the current
an un
explained scientiﬁc fact, full explanation of which the future
is bringing us. (2) There would be no advantage, unless you
happen to have in hand for the model small battery of voltage
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We do not usually ﬁnd that receiving oscillatory transformers
are very advantageousin stations as small as yours appearsto be.
We would advise you to try fewer than 80 turns, say, 20 or 30,
with fairly thick insulation, or, better still, air-spacing. We
would not advise much smaller wire nor very many more turns in
the secondary. In any case, you had better get severalcard
board tubes and try various primaries and secondariesexperi
mentally—that is, you decide to go in for the transformerat all.
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Query No. 22,074, “Firing of Charge in
Correction.~Rc
Petrol Engine," in our issue of September 16th,we ﬁnd that the
in error.
The
price given for the cardboard model referred to
Car Illustrated has ISSUOJ other excellent modelsat 15., but this
particular one,being more elaborate, priced at 13.6d., or 15.Bd.
post free. Readerskindly note the alteration.
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[22.153] Dynamo
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The Editor’s Page.
HE

Exhibition is drawing near, and we are
now in a position to speak more deﬁnitely
The
than hitherto as to its prospects.
problem which confronts us, perhaps more seriously
than any other, is how to get all the exhibits into
certain it is, that it
the limited space available;
In the various
will be a bumper show of work.
already
Model Making Competitions we have
and at the time
more than lOO entries,
received
of going to press with the editorial pages of this
issue there are still one or two more days before
This feature of the Exhibition
the closing date.
alone will be well worth seeing. as it will be a mag
niﬁcent demonstration of activity in the model
engineering world. The task of judging such a
display of workmanship will not be an easy one.
but we are glad to say that we have secured the
services of two very able colleagues to assist us in
this work. One of these is already well known
Marshall,
to our readers in the person of Mr. A. W.
M.l.Mech.E., A.M.I.E.E., author of several of our
text-books and a frequent contributor to our pages.
The other judge will be Mr. F. H. W'ithycome, of
the Finsbury Technical College, who though not
so well known in this country, is a pastmaster in
work and
the art of the highest class precision
'
amongst
a mechanician of considerable repute
Mr. Withycome,
engineering circles in Canada.
although an Englishman by birth and training,
for ten years ﬁlled the responsible position of me
chanical superintendent of laboratories in the Civil
Engineering Department of the famous McGill
University of Montreal, and has had a perhaps
in the making. adjusting.
unrivalled experience
and testing of laboratory machines and scientiﬁc
instruments, work which. while of the same calibre
as model making, is even more exacting in point
Those
of accuracy and delicacy of craftsmanship.
who have entered for the Competitions may there
fore rest assured that their work will be appraised
at its proper value.

i

i

!

Another feature of the Exhibition which should
prove of (special interest will be a working demon
stration of wireless telegraphy with the latest Marconi
apparatus, this being an undertaking on the part
of the British School of Telegraphy, where, under
the able guidance of Mr. A. W. Ward and Mr. A.
W. Sharman, students are trained as wireless and
cable operators for all parts of the world.

i

1

i

novelties from the public
One of the greatest
point of view will be a model engineer's workshop,
shown in operation. This will be equipped with
and other
drilling and planing machines,
lathes.
appliances adapted to model work, and members
of the London Society of Model Engineers will give

engine-building
demonstrations of what model
really involves. There will, of course, be a model
railway track installed, on which various steam
and electric models will be tried under the super
vision of the Track Committee of the above-named
Society. This year the track will be 80 ft. in length,
so that some good running may be anticipated.
Several of the principal model yacht and steamer
clubs will be represented
by collective exhibits,
and there will be some very choice examples of work—
manship amongst the privately-owned loan models.
From these few facts, and irom the particulars
in our adVertising pages,
which have appeared
it will be seen that no stone has been left unturned
to make a really ﬁrst-class show, and no reader
of THE MODEL ENGINEER who can possibly get.
to the Royal Horticultural Hall ought to miss the
opportunity of seeing it.

i

A

i

l

who occasionally makes
purchasers
through our Private Sale Column, complains that
those who advertise therein frequently defeat their
He
own object by giving an insuﬁicient address.
says that he often has letters he has written in
reply to advertisements returned marked “In
sufficiently addressed." So we hope those concerned
will bear this hint in mind. and'when inserting
advertisements will see that their address is given
sufﬁciently fully to enable replies to reach them.
reader
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Rolling-Stock.

my“

Fro. i.—AN EARLY

PASSENGER

CARRIAGE USED on THE S'rocxrox

N view of the recent discussion in your columns.
we “Originality in Model Making," and the

for more models of early rolling-stock,
and photographs
these few particulars
will prove acceptable to M .15. readers.
Photograph
"
“
chaldron
Fig. 2 depicts one of the old black or
and a dandy. This type of wagon was
wagons,
in use on the Stockton and Darlingto'n Railway
There is a
when the ﬁrst locomotive was built.
plea

I think

I

l

DARLINGTON

RAILWAY.

of 1825
difference
between
the wagon
the 2 3<ton coal wagon of 1908 standing in the
As will be noticed. the brake is a
background.
very primitive affair, being just a plain wood block
with a pivoted lever, no bearing springs or axle
bars
just a plain brass bearing bolted to the
of the main frame.
underside
Previous to the building of the locomotives,
horses were employed to draw the wagons from the
marked

and

i

AND
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pit-head to their destination, and the dandy was
coupled to the rear of the wagon or wagons composing
Two horses were generally employed.
the load.
and on reaching any portion of the line where there
was a falling gradient, where the weight of the load
was suﬁicient to carry it down, the horses were
unhitched. They would wait until the wagons
had run past them, trot after them, and jump into
the dandy and ride to the bottom of the hill.
The horses were pretty ’cute, and were not often
told what to do, for they appreciated the ride
as much as the man-in-charge.
There was a manger
in the dandy, so that they could feed while going
downhill.
Fig. 1 portrays one of the early passenger
of the S. 8: D. Railway.
It is lettered
carriages
ﬁrst and second class, and forms a striking con
trast to the splendid ﬁrst-class carriages running

FIG. 2.—AN OLD WAGON

AND

N.E.R. to-day. The passenger guard of
today would not relish climbing up the end of

to put on the brake, or on to the top
to hand down the passengers' luggage.
The brake
lever will be noticed on the end of the carriage.
also the luggage rails on the roof. The ﬁrst-class
compartment is in the centre, and has three lights
in each side, whereas the second class compartments
have only the window in the door.
The compart
ments are upholstered in dark blue cloth, and the
carriage outside polished and varnished.
The originals of these photographs are now housed
at Shildon, the birthplace of the old 5. & D.R.,
which is now merged in the North-Eastern Railway.

Propellers

Machines.

for

Flying

HE

advent of the ﬂying machine has caused
an increased
amount of interest in the
design and performance
of screw propellers.
For many years the shape and size which should
be given to a marine screw propeller has been
debated
amongst inventors. a great variety of
designs have been tried, and even to this day not
one of them can be predicted with certainty to
be superior to all others.
Will a similar state
of things pertain to the driving of ﬂying machines
and airships?
Common practice is agreed that
the position of the screw propeller should be at the
stern of a marine vessel, but designers of airships

DANDY USED ON THE S'rocx'ros

on the

each carriage

Screw
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RAIL\VA\'.

differ in practice, at least. as to the place in which
the screw
propeller is arranged to work, and.
judging from the curious patterns which have been
evolved. the shape of the blades is receiving a con
siderable
amount of attention and experiment.
Mr. \Villiam Cochrane,
who has been engaged in
aeronautical experimental work for some years,
is manufacturing a pattern of screw propeller in
which he has much conﬁdence ; so much, indeed,
that he recently issued a challenge in the aero~
nautical journal, Flight, oﬁering the sum of £5
to anyone who would produce a propeller weighing
not moreithan 6 025. which would, under certain
conditions. exert a greater thrust than one particular

The Model Engineer and Electrician.

GROUP or COCHRANE

CORRUGATED
PROPELLERS.

BLADE

cont'tluous current electric motor taking i-8 amps.
This is the one with which
at 200 volts pressure.
Mr. Cochrane issued his challenge previously referred
to.
The trial was not one of eﬂiciency, but merely
a comparison oi thrust exerted by any propeller
of other design which did not weigh more than
6 ozs- and driven by a given electric motor at Mr.
Cochrane’s establishment, the propeller being ﬁxed
motor spindle. Mr. Cochrane
the
direct upon
states that he will be pleased to hear from any reader
who has a propeller which can beat the performance
stated above under the same conditions, and that
he is willing to test any propeller belonging to readers
of THE Mom—:1. ENGINEER free of charge, or to advise
them as to the bsst size of propeller to use for their
‘
models.
"
“
Cochrane
propellers
A special feature of the
is the use of corrugated aluminium for the blades,
arranged with the ridges as indicated by the photo—
It seems to have the effect of gripping the
graph.

air, as similar propellers tried by Mr. Cochrane.
which had smooth blades, do not give so great a
thrust. The shape and proportion of the blades
are not determined according to calculation by
ﬁgures or by drawings—they are determined for
each individual case by actual shaping and bending,
according to Mr. Cochrane's experience.
An important feature is ﬂexibility of the blades
and arms.
By reason of this the propeller sets
itself automatically whilst rotating to a shape and
pitch at which it can do the maximum amount
of work ; this is Mr. Cochrane's theory, based upon
the trials which he has made.
The leading edge
of the blade is made rigid. and is given a certain
amount of pitch, but the remainder is ﬂexible,
so that the actual running pitch of the surface of
the blade will not be 'the same as that to which the
metal has been primarily shaped.
Mr. Cochrane
ﬁnds that an increase in blade area of his propellers
thrust;
an
increase
of
for example, the
produces
propeller (No. 3 from right-hand end of photograph)
is of the same diameter and shape as No. 2, but has
less blade area than No. 2 ; it only gives a thrust of
3 lbs. 14. 015. under the same conditions of running.
the motor also taking an equal amount of current.
so that the efﬁciency is less.
Another of these
propellers is 14% ins. diameter, weighs 1} 02s.,
a
thrust
of
2
lbs.
at
a
and gives
speed of 1,590 r.p.m.,
the motor taking ~65 amp. at 200 volts.
states that he makes these pro
Mr. Cochrane
pellers in all sizes irom 8 ins. to 6 ft. 6 ins. diam.,
and that he intends to give a medal or money prize
to the reader of THE MODEL ENGINEER whose
model, ﬁtted with one of his propellers,
aeroplane
makes the farthest and fastest authentic ﬂight by
gist; conditions will be determined
December
His address is—Messrs. Cochrane & Co.,
shortly.
Marine and Aeronautical Engineers, 26, Clarges
Street, Piccadilly, London. \V.
His method of testing is by means of an electric
motor balanced upon an ordinary weighing scales
and placed with its spindle vertical. The propeller
to be tried is ﬁxed to the upper end of the spindle,
so that when rotated it gives a thrust in a down'
weights are added to the other
ward direction;
scale pan until the thrust is balanced—the added
weight is then a measure of the force exerted.
One of our representatives recently witnessed
a
demonstration by Mr. Cochrane,
and veriﬁed the
above
for
the
smaller
given
ﬁgures
propellers.
The automatic adjustment of the blades, due to
was
their ﬂexibility,
distinctly apparent;
the
column of air discharged by the propeller seemed
to be fairly parallel.
THE ﬁrst general meeting of the South-West of
England Aeronautical Society was recently held.
when the following elections were
conﬁrmed:
Messrs. J. L. \Varsop, J. Furley Smith, F. E. H.
Fransella,
Johnson, A. J.
B. Fransella, Yanto
John, and F. M. Reilly, members of Committee.
Mr. A. J. Fransella was elected
Hon. Secretary,
and Mr. J. L. Warsop Hon. Treasurer.
Mr. Chas.
Aem,
Grey. Editor of The
Mr. H. H. Piﬁ‘ard,
inventor of the
Piﬂard
and
aeroplane,
Mr.
A. V. Roe, whose successful ﬂights at Lea Marshes
on
of his own design have attracted
an aeroplane
attention, have consented to join the
considerable
any interested readers
somety. \Ve shall be glad
wrll communicate with Mr. Fransella,
51, St
Road,
Leonard's
East Sheen, S.W.

if

Several
and sample of his own
prolpellers.
competitors have accepted the cha enge, but failed
to win the prize, the Cochrane propeller, under the
speciﬁed conditions, proving victorious.
The accompanying illustration is a photograph
They
of a group of Mr. Cochrane's propellers.
range from the one at the extreme right, which is
5 it. 6 ins. diameter and arranged to exert a thrust
of 200 lbs. when driven by a 24 h.-p. motor at a
speed of about 1,800 r.p.m., to the one at the
extreme leit, which is 8 ins. in diameter and gives a
thrust oi 7 ozs. at 1,200 r.p.m.; it weighs only
The propeller next to the large one weighs
2‘ oz.
diameter, and gives a thrust
5% 025., is 22 iris. in
of 4 lbs. 5 025. at 1.100 r.p.m., when driven by a
size
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its Applications
From Spinning Top to Mono Rail.

The

Gyroscope

and

By V. E. jonnson,

PROPOSE

in the following series of articles
to give as clear and concise an account as
of my experiments on that most
possible
subject—the mono
interesting, but little-known
rail, including full particulars (accompanied
with
illustrations and drawings) of how
the necessary
to construct one or two working mono rail models.
mono rails,
The various models of gyroscopes,
etc., with which these articles are illustrated are
all (unless expressly stated to the contrary) of
my own design and construction. They are not
and even
(save in the case of the stilt gyroscope,
here an illustration and description of an improved
design is given) in any way copies of Mr. Brennan’s.
described
are
Some
of the experiments herein
several years old, and some more recent; but they
So much
have not hitherto been published.
by way of introduction—now for the subject
matter proper.
The gyroscope—in its simplest form—is
is quite a
not a modern invention—it
for
century old (vide Gilbert's “Annalen
i818," IX, page 60). In its simplest form
it consists of a. disc with a heavy rim spin
ning about an axis whose extremities are
pin-points, turning on two cone-shaped
a
brass
screw-heads
fastened
through
metallic ring. Such an instrument may be
purchased at any good toyshop for a shilling.
one can be
A larger and more efﬁcacious
bought for half-a-crown and upwards. The
mono rail models
actual working
(non
made
by me were nearly all of
electriC)
them constructed from 3s. 6d.
gyroscopic
I have, how
tops sold by Messrs. Gamage.
ever, constructed
models
quite successful
from is. tops; they do not, of course, spin
kind.
so long as the larger and more expensive
Those of my readers who are so fortunate as to
possess a metal~turning lathe (which the writer
does not) will no doubt prefer to construct their

:

MA.

(Note if the disc will remain still when the axis is
placed at different positions in its period of revo
lution, or if one side descends, showing it to be
heavier than the
other.
Generally speaking.
the latter will happen.)
Drill a hole or holes in
the heavier side (as near the rim as possible) until
the gyroscope
balances.
Spin the disc strongly.
If it spins without perceptible shaking of the
framework, it is sufﬁciently true for practical
If not, proceed drilling carefully I until
purposes.
it does.
Experiment .—Pass a string—preferably ﬁshing~
line—through the hole in the axis. and wind up.
being careful to notice which way you wind it.
Suppose, in the ﬁrst case, you wind it in the same
direction as the hands of a clock (supposing the

I

Fro. I.——GYROSCOPES FITTED wn-n PULLEYS
EXPERIMENTS XI AND XII.

own.

In any case, it is absolutely necessary that any
reader desiring to take up this subject should, before
going further, provide himself with at least three
of these same gyroscopic tops; and do not expect
to make successful mono rail models unless you
carefully perform—not read—the preliminary ex
periments. Remember that to read an experiment.
no matter how fully illustrated, is to see it through
the eyes of the writer only, and not with your own
In one case you see, but you do not observe ;
eyes.
it is knowledge,
but the most important thing—

personal deduction—is wanting,
Having then provided ourselves with the pieces
of apparata mentioned above, we proceed to experi
ment.
There are, howsver, one or two preliminaries
\vhich must ﬁrst be attended to. The gyroscopic
tops (hereafter called gyroscopes) must ﬁrst of all
be made to run true (or as nearly so as possible).
Oil the bearings—(this should be done frequently)—
ﬁx the gyroscope in such a. position that the disc
is vertical and capable of turning as freely as possible_
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latter lying on its back, face upwards). Then it
will obviously spin in the opposite
direction—
i.e., from right to left.
Pull the string (always
with a gradually increasing force) and place the
upright by putting one of the screw
gyroscope
heads on the hollowed-out top of the little three
legged stand provided for the purpose, and observe
what happens.
Experiment II.—Spin the gyroscope in the oppo
site direction. and observe what happens (repeating
Exp. 1). Notice carefully that the gyroscope.
when
gradually falling, circles round and round
in the same direction as the rotation or spin.
This
“
motion is called precession."
When spinning (and
failing) the gyroscope always precesses in the same
direction as the spin.
(N.B.—All gyroscopes do
not do this; but all gyroscopes whose centre of
gravity is above their point of support do.) Notice
also that the precessional
movement becomes more
and more rapid as the gyroscope falls lower and
lower.
Experiments III, IV, V.—Having
again spun
the disc—whilst the gyroscope as a whole is circling
i.e., precessing round the point of support. and the
axis has reached to a nearly horizontal plane—
delay-check the precessional movement with a stick

The Model Engineer
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falls
the gyroscope
held
vertically:
obedience
to gravity.
Repeat the experi-_
ment, but instead of checking this circling—this
outer screw
the
movement—push
precessional
head of the gyroscope in the direction it is moving ;
in other words, hurry on the precession: the gyro
This is a
scope_ rises, in opposition to gravity.
most important result. Bear it carefully in mind——
we shall return to it later.
Repeat the last two
spinning in the
Experiments with the gyroscope
opposite direction, and verify that the same facts
hold in each case.
Experiments VI, VII, VIII.—Holding the gyro
scope partly by the heavy outer ring, and partly
by the guard-ring with which it is provided-—
in such a way that the axis is always vertical—
move the gyroscope up and down vertically—( I) when
that
Observe
not spinning;
(2) when spinning.
the gyroscope oﬂers no resistance to a movement
in the direction of its axis—either way. Repeat
these
experiments more carefully, hanging the
gyroscope on a string passing over a freely~turning
pulley, nearly counterbalancing it by a weight
on the other end.
Show that the spin or rotation
has no effect on any acceleration in the direction
'
of the axis.
or
in

pencil

the
gyroscope,
IX.——Again spin
Experiment
grasping it as before, and move it in such a direction
that the direction in which its axis is pointing is
unaltered, or, in other words, the plane in which
is spinning is always the same.
the gyroscope
Observe carefully that to any such movement it
offers no resistance.
and
Experiment X.-—Again spin the gyroscope,
whilst it is spinning prove, by grasping it in your
hand and twisting it about in various directions,

and

2.-—GYROSCOPIC
APPARATUS
MENT

XIII.

FOR

EXPERI

that it develops an extraordinary—one might almost
say, an uncanny—resistance to changes in its plane
of rotation.
Notice that it tends to maintain its
axis of rotation, pointing obstinater in one direc
tion, and whilst pressing against it—it is felt pressing
and wriggling with an almost
back—twisting

human resentment. Notice carefully that this
movement of resistance is not exactly opposed to
the movement you propose to give it—that it is
more lil'e --whilst striving to push or pull some
object If .ward, it did not push or pull backwards,

365

but as if it were trying to twist itself out of your
grasp—sideways.
Experiment XI.--For our next experiment our
requires a small addition to it—
simple gyroscope
a light brass pulley, ﬁxed at one end of the brass

Fro. 3.-—SIMPLE Gvnoscoen wn-n CENTRE
or GRAVITY BELOW Pomr OF SUPPORT.

“

screw-heads on which the axis spins, and an inclined
wire (either straight or s iral shape),
The centre
of the pulley wheel ahoud be exactly under the
centre‘of the axis and close to the outer metal
ring (see Fig. I). Having spun the gyroscope,
place it on the wire and allow it to run down it on
It will not fall or slip down backwards
the pulley.
or forwards, as might be expected; nor will it
fall off the wire, but will run down it—a mono rail
on one wheel—a self-balancing unicycle, as it were.
carefully how it runs down the wire:
Observe
the gyroscope
does not remain quite upright—
it circles round and round on the point of contact
of the wire and pulley—like an ordinary spinning
In other words, it precesscs.
top on its point.
It is always falling—but the movement is gradual,
as in Exp. I.
(N.B.—It shows no tendency to
rise.

Fro.

Electrician.

Why?)

Experiment XIl.—ln place of one pulley, let
us solder two—to the guard-ring, say; this places
the disc vertical in this case, whereas in Exp. Xl
it was horizontal. (This does not in any way affect
The
the experiment, as the reader will see later.)
cannot now tumble backwards or for
gyroscope
wards on the wire, but only oﬂ it (see Fig. 1),
sideways. Spin the gyroscope; place it on the
wire—it will (almost at once) fall oﬁ it; it will
not run down it—save a very short distance.
Why is this ? In Exp. XI the gyroscope was spin
ning about a vertical axis, and it is now spinning
about a horizontal one; but it is not this that
for Exp. XI can be repeated
makes the difference,
with the pulley soldered to the ring of the gyro
scope in such a manner that the axis of spin is
horizontal, and it will still run down the wire.
In the case of the single pulley the gyroscope can
In Exp. Xll it
precess, and so falls but slowly.
and
is stopped, delayed,
cannot—the precession
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366

so it falls quirkly.
the fall.

The greater the delay, the quicker

Experiment XML—Take two similar gyroscopes
(whose discs are equal in weight), mount two little
(having the same number of teeth)
cogwheels
on the two axes. and fasten the two rings of the
two gyroscopes rigidly together, so that the cogs
Then, when spun. one
are in working contact.
will rotate just as fast in one direction
gyroscope
Ascertain by experi
as the other will in the other.
ment that in such a piece of apparatus all the above
For one gyroscope exactly
phenomena disappear.
all the gyroscopical properties of the
neutralise-s
other. Here the axes are end on. or practically so.
Arrange a similar device with the spinning discs
one behind the other, and spin them in opposite
directions. Then, if the momentum of the two
discs be equal, the same result follows.
(N.B.—
Notice in both cases the axes of rotation are rigidly
connected and arc—or point—in the same direction.)
The above experiment can also be shown by
means of the piece of apparatus depicted in Fig. 2,
which consists of two exactly similar gyroscopes
ﬁxed to the ends of a light brass rod some 2 ft. in
length. The rod is capable of rotating about a
horizontal axis, and a little sliding balance-weight
enables the system to balance
or to be heavier
one side than the. other.
The system is also capable
of rotating about a vertical axis.
the
Suppose
little sliding weight—shown just on the left of the
central pivot—to be in such a position that the
system balances in any position about its hori
zontal axis.
in opposite
Spin both gyroscopes
directions.
(Be careful to see that this is really
Let their spins be equal (or practically
the case.)
rotate the system about its vertical axis.
so);
It offers no resistance r it has no gyroscopical
for one spin neutralises the other.
properties;
\Vhen both gyroscopes are spun in the same direc
tion, the gyroscopical tendencies
are double what
they would be if one gyroscope alone were spinning.
Many experiments can be performed with the above
I do not propose to describe
piece of apparatus.
them in detail. I prefer to leave them to the
student to investigate for himself.
In Experiment
mention was made of the fact
that only those gyroscopes whose centre of gravity
is above their point of support precess in the same
direction as their spin.
In Fig. 3 we have a gyro
Scope whose centre of gravity is below its point of
It is merely an ordinary inverted iron
support.
washing basin, with a long, thin spindle passing
about
in. into the basin through a hole in the
centre of the bottom.
The end of the spindle in the
basin is ground down to a ﬁne point, and it spins
on an iron stand, as shown.
The central axis
of this stand is, of course, cup-shaped at the top.
It will be found that such a gyroscope as this,
when spun, precesscs in an opposite direction to
its spin. Repeat as many of the foregoing experi
ments with such a piece of apparatus as possible,
and notice carefully what happens.
Summing up our results then so far arrived at,
we have :—
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always a circling movement more or less—
i.e., a movement of precession
about its
If this precessional
point of support.
movement be retarded, the
gyroscope
falls ; if it be hurried on, it rises to a more
upright position.
(To be continued.)

Details of
Model

Construction of
Four-Pole Motor.

a

By “'vxsonmu C. L. BROWN.
AVING just completed a novel little four-pole

motor, as seen
semienclosed series~wound
in the accompanying photograph. and which
is, as near as possible. a reproduction of a 5 h.-p.
to a small scale, I thought I would give
machine
in making
the readers the beneﬁt of my experience
the above. which deserves consideration.
It has been said that it is not practicable to
build a small motor having four poles. alternately
with an armature of less than thirty-two
arranged,
slots; but having studied machines. I set about

II

i

(1)A

once set spinning shows
a
gyroscope
strong tendency to continue spinning in
the same plane as ﬁrst spun;
in other
words. to maintain its axis of spin unaltered
'
in direction.
(2) In a spinning gyroscope there is practically

FOUR-POLE

SEMI—ENCLOSED

Saunas

Moron.

making this model. which has four alternate poles
and armature of only eight slots, wound in eight
I might mention that beginners will be
sections.
greatly aided with THE MODEL ENGINEER Hand
"
book,
“"ith the aid of
Small Electric Motors."
the scale
drawings, and detailed account here
I think readers will be able to construct
given,
a similar machine at a cost of nothing. providing
"
there are
scraps" about.
The yoke is a piece of steel conduit (as used for
carrying heavy cables) 2} ins. diameter by i§ ins.
long by 3-16ths in. thick, having eight i-izth-iu.
holes bored in it to take screws which are screwed
to hold them in position.
into the pole-pieces
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For the position of the eight holes, divide circum
ierence of yoke into four equal parts, and bore
two holes ’3 in. apart on each dividing line. After
this I soldered a piece of brass plate .2 ins. long by
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tubing 3-16ths in. internal diameter (to suit shaft),
the ﬂange outside being made by carefully hammer
ing one end of tube with a small hammer into re
!
quired shape.
The armature is, as
usual, of soft iron 1 in.
long. turned to a little
over {5in. diameter, so
l‘
i
as
to
allow about
£4: '
T"
|
3-64ths in. air-gap, cast
in one piece and bored
s for
3-i6ths in. to ﬁt on
@7272;
shaft, which is 3% ins.
}
i
7e“,
———
Pole
long by 3-16ths
in.
E_4|
‘ _ ———~~-—*——33
__
N
diameter. The arma

i

I

,-

Pkg:

Ll

__s

tions

k—%

_A,,\,‘_

of

commutator

are cut from

i-in.

brass

tubing I-thh in. thick,
in. long, split up into
eight equal parts, and
mounted on
ﬁbre
bush in. diameter by
in. long, which
bored and held on shaft by small
setscrew.
Each section
divided from the next by
a strip of mica let into the bush. and they are screwed
on to bush with small screws, the whole being made
smooth with file and glass-paper to suit brushes.

£19"
e/eva/io [7

thick to the yoke, which served

is

i in.

is

ins. wide by

I}

Ii

as a baseplate.
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The next item was the pole-pieces, which are of
soft iron, having dimensions shown in drawings,
rounded off with ﬁle to suit curvature of yoke,
and two holes drilled in each
about 3—16ths in, deep, these
.
being tapped to receive the
ho/es
1-i2th-in.
screws.
A f ter
"for brushes
and {IE/d
screwing on the pole-pieces l
centred the whole thing, and
/
"—
_*'
bored, with a very light feed
s
to prevent undue stress on
the screws, the armature tunnel, which is l in. diameter.
Pole piece
The end plates consist of
deli/ls
two washers—one each end,
secured to edge of yoke by
End p/a/e de/“a 1/5
four small screws;
in each
end.
end
Commul'a/br
Pul/e
case two of the screws hold
a cross-piece
(which serves
as bearing),
The details of the brush gear can be better under
and consists of a wrought-iron strip
bent into shape, as shown, by being heated
and
stood
by reference to drawings. The rocker is
afterwards marked off and drilled to take shaft.
made 01 ﬁbre, bored 5-16ths in., and having set
It willbe seen from the drawings that at the end
screw to ﬁt on brass sleeve, as before explained.
where the commutator is, the cross-piece
It will be noticed that there are only two brushes
protrudes
This method,
set at right angles to each other.
in practice,
found to be more efﬁcient.
The
are of copper gauze, held in
brushes
themsclves
Er
lJ-f‘M—Id
position by the screws in brass holders, as shown.
Windings.—Sketches are given of these, and
hope readers will be able to grasp the idea of them.
‘1
To produce the alternate poles in the ﬁelds, wind
con/ed on
the second coil in an opposite direction to that of
“fibre bus}? .
the ﬁrst, and the third coil in the same direction
as the ﬁrst, the fourth being in the same direction
De/aI/s 07‘ arms/“ape and commu/‘al'or
as the second.
Connect one end of ﬁeld wire to
brush, the other brush wire and ﬁeld wire being
further than on the other end, and that it is bored
connected directly to the source of current.
about oz. No. 22 S.W.G.
to take a brass bush and sleeve combined (5-16ths in.
Each pole-piece has on
n.c.c. wire, and the armature—after having lined
diameter). A detail of this is shown, the sleeve
the slots with tissue paper—was wound full with
portion carrying the brush-gear, which is held by
a setscrew,
No. 38 S.W.G. n.c.c. wire, approximately
ozs.
and as there is a ﬂange on the other
side of the bush, this sleeve bearing cannot work
(about no turns in each coil).
out oi end plate. The sleeve is made from brass
All the windings, when ﬁnished, were shellac
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ﬁtted on.
got the local blacksmith to make it,
cannot weld, not having
forge or bellows.
have designed and made a tw0<jaw chuck (of
a very useful
which
give a photograph), and

I

The ends of armature coils
varnished and dried.
were
on to the commutator
carefully soldered
sections, and the two wires which take the current
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W/r-es

(ammo/afar
seq/"en’s
mar/red X are ﬁre same col/

DIaQr-am

wmdlnq

of al‘ma/ur‘e

Holder:

“I

pas/ho”

'lLi-i
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I"
’4 1.
==-’W‘
v _“

in

Cop/0e"
q a uzc

I
~
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iw

T

De/aI/s of brush qear‘

Holders

to brush and ﬁeld are passed through fin. holes
bored in the commutator end endplate.

A Simple Three-jaw Chuck.
By F. J.

A

vau:

Two-JAw CuucK.

SHEPHERD.

chuck, work being very easily centred in it. It is
yet very useful chuck cost me the
practically the same shape as the three-jaw chuck.
modest sum of ()d. The catchplate of my
The jaws shown
but the jaws are quite diﬁ'erent.
lathe is 4 ins. diameter, with four counter
in the photograph are made of mahogany, and are
sunk equidistant i-in. holes about l in. from the
very useful for small brass articles. A piece of
edge, and the three-jaw chuck is bolted on to it
shown in the chuck,
l-in. brass rod bored up in.
I ﬁrst cut out
by four i-in. countersunk screws.
a disc of 3-16ths in. sheet steel 4{ ins. diameter,
bored and tapped four holes for the ﬁxing screws,
in. less all round
then faced it and turned it to
Ba c lrp/a Ia
than the catchplate.
Next three pieces of sheet
S/ee/ ring
.77
i \\
steel,
in. thick, were cut and ﬁxed to the back
each
Between
plate by six l-in. metal screws.
plate and the backplate is a piece of mahogany
in. less along
in. thick, of the same shape but
the flat edges than the guide plates. These three
plates. and the wooden pieces, are to form guides
for the jaws. The jaws are of wrought iron, ﬁled
to shape, special care being taken to get them
square to the backplate at the gripping portions.
The blocks for the tightening screws are also malle
able iron, ﬁled a tight ﬁt in their grooves, drilled,
and tapped to take 5-16ths in. mild steel setscrews.
screws,
These
and the jaws, have to be case
hardencd with yellow prussiate of potash (potas
sium ferrocyanide), which gives them a hard skin
Mahogany dis/i;an
Guide/o/a/e
but leaves them tough internally.
plece
done,
be
one
to
namely
Only
thing now remains
to ﬁt a strong steel ring around the whole chuck.
wide enough to cover the backplate, the wood
can take a very good grip not
This ring must
which shows that
guides, and the steel guide plates.
to
be a good tight ﬁt, driven on.
Its purpose
withstanding its wooden jaws.
In conclusion,
may say that these chucks are
keep the screw blocks in position when considerable
well worth any trouble spent on them, and do their
pressure
brought upon tlkem by the tightening
case,
in.
screws.
work
as
well
as any costing ten times their
The ring, in my
was 3-iOths
quite
was
in. after
thick. but
turned
down to
pnce.
{,-
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Hints
lndoor
on
Railway
Making, with some Account
of
the
“Grand Northern
Railway.”
By

“ S."

(Concluded from page 350.)
build
station
constructing
platforms,
ings, tunnel mouths, engine sheds, and such
like, we have used American whitewood.
lin. in thickness. This works up very nicely
and does not easily split.
Platforms should be
i§ ins. in height from ground level and placed
1 in. away from rail.
Tunnels (we apologise to
Mr. Twining
for mentioning the subject) for a
double
track of 2-in. gauge can be made in a

OR

FIG. 9.
simple but effective way from a strip of whitewood
Mark
12 ins. wide by 24 or 30 ins. long (Fig. 9).
with compasses a circle 5% ins. in radius, with centre
Cut this out with
3% ins. from one edge of board.
To ﬁnish off the front, cut strips
a. keyhole saw.
of wood and screw into position, as shown in
The curved edging round
sketch and photograph.
mouth of tunnel is cut out of cardboard.
Now for back cut another three-quarter circle
of a diameter about
in. more than the tunnel
mouth, and screw into position. This makes a
sort of moulding to hold one end of the millboard
“
" in
Paint the whole lot over
interior
position.
with two coats of dark stone paint.
For the “interior” of tunnel, a sheet of mill
board will do nicely. Paint what will be the inner
'thn dry, line it with pencil
surface a dark red.
to imitate bricks, and roll it up into a semi-cylin
drical shape and glue and nail it into position,
as seen in photograph.
A rough semicircle of wood at its other end will
serve to keep the millboard in shape and also serve
to attach further lengths of millboard, if required.
" to cover the tunnel can
“
mountain side
The
be made out of lumps of cork or canvas stretched
over and fastened down on to an uneven wooden
frame. and then painted.
For roofs 0! buildings thin deal answers very
well.
Railings and gates can be made from cigar
box wood, and the palings from cardboard strips,
glued on and painted white.
For a terminus station a glass span roof is easily
made. From the American whitewood cut out two
ends, as in Fig. [0, of the requisite span.
Join these
as shown in Fig. II, with lengths of whitewood.
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Fill in intermediate

space with two or more arcs
cut from the same wood, and paint a slate colour.
When dry, strips of glass 2 ins. wide can be puttied
on and made secure by strips of cardboard glued
on over all.
The ﬁnal result can be seen in the
photographs which appeared in THE MODEL Escr
NEER for October ist, 1908. We have found
Blundell, Spence & Co.‘s ready mixed paint in
4-1b. tins very satisfactory for all our requirements.
It can be obtained in a great variety of colours.
For imitating stonework, the wood must ﬁrst
such as
be scored in appropriate sized rectangles,
in., and then
i in. by
ainted with dark stone
paint.
(See photograph o tunnel, Fig. 9).
For brickwork the paint (either dark red or light
yellow) should be applied ﬁrst in a single coat, and
allowed to dry thoroughly.
The bricks—l in. by
} in.—can then be marked on the paint by using
a hard lead pencil and ruler.
Our
is
rolling-stock
all Great Northern.
The
locomotives are a G.N.
"Atlantic" and a G.N.
which, though
“Single,”
electrically driven, are ex
cellent models
of
their
steam prototypes.
At present our current
is derived from the house
mains, and is reduced to
3 or 10 volts on the third
rail. As regards the volt
age. do not rely on the
local power-station’s volt
meter. which is probably
very inaccurate as regards

i

F_30'———

+1

i
if

i

Ba ck

Pro. 9a.
Get a voltmeter for yourself ; one
small readings.
reading up to 40 volts will do nicely.
Automatic couplings of a simple type are ﬁtted
to our rollingstock, so that it is possible to couple
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start, stop, reverse, and uncouple without
having to touch anything but the control levers
at the signal-box—truly a more convenient form
of control than running with outstretched arm
after our steam engines !
Ballast consists of }-in. granite chips, of which
we bought a hundredweight for 6d.
In conclusion, we venture to give the following
advice to those who are thinking of constructing
an indoor model railway.
a 2-in. gauge if you intend to
Firstly—Choose
have but a very small, simple
railway system,
or if you have a room not less than 30 ft, by 16.
' Choose a
ii-in. gauge if your room is smaller than
or if you intend to have
the above dimensions,
rather an elaborate system.
In the 2»in. gauge,
remember
that the platforms of your stations
should be 7 or 8 ft. long at the very least, and your
stations consequently take up a lot of room ; your
crossovers will be about 4 ft. 6 ins. in length, and
it is a very small siding which is only 6 ft. from the
tongue of the point to the buffer blocks at the far
If we were to start afresh, we should probably
end.
choose a l-}~in. gauge, as we ﬁnd our room hardly
You can
large enough for our present system.
now-a-days get quite as good scale model loco
motives, either steam or electric, in the ﬂ-in. gauge
as you can in the 2-in. gauge.
Secondha—Do not get tin rail unless you only
have clockwork or cheap light steam locomotives.
Get small scale model permanent way. It is not
difﬁcult to lay, and we found points and crossovers
were put together quite easily.
up,

Fm. lO.

T/n'rdly.-Go in for electric control,

unless you
exceedingly keen steam enthusiast. Your
locomotives do not get blistered nor discoloured,
there is no wild rush to stop a locomotive when
required, no burning of ﬁngers, and no smarting
of eyes.
The electric connections are quite easy
If you have electric
to work and to construct.
light already in the house, a main, with a fuse,
should be run from near the meter to your railway
room. Here you can either have a resistance-board,
bringing the current down to about 10 volts, or
else you can run a small electric motor off the main
We
house supply and make your own current.
hope to do that in the future, with a 20-volt 5-amp.
dynamo driven by an electric motor, the two houscd
in wooden buildings to represent a model power
station. This all adds to the realism of the scene.
If you have not electric light, a § or 1}h.-p. etrol
or gas engine can be erected outside, and wil give
are

an
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you enough power to drive the dynamo, and will
also run without
requiring much attention.
It
is as well to have a little extra power, so as to be
able to light a few pea lamps in your stations.
Fourth]y.—Use screws for fastening together the
sheds,
woodwork of stations, platforms, engine
The heads should be sunk and covered
tunnels. etc.
with putty prior to painting.
Glued articles gener
ally fall to pieces after a few months' experience
climate,
of our variable
so even the smallest article
should be pinned or nailed, if unsuitable for screwing.
word,
As a last
we feel we have left a. lot unsaid,
but trust that what we lmv! said may be of some
to those who may be just starting to
assistance
construct a model railway.

How to Choose an Electric
Motor.
By ALFRED W. MARSHALL, M.I.Mech.E.,

A.I\I.I.E.E.

(Continued from page 292,)
PART II.—Wmnmcs.
HOUGH as stated at the end of the previous
article an electric motor is a dynamo. it
does not follow that a machine which might
work as a motor would also be of service as a dynamo.
Also, a machine designed as a dynamo may not be
It has
entirely satisfactory for motor purposes.
been stated by some electricians that a good dynamo
will also be a good motor. This is to a great
extent true, but depends upon the kind of machine
to which the statement is applied.
The sole object for which a dynamo
elec
is constructed is to generate
An electric motor is con
tricity.
of
structed for the sole purpose
electrical into mech
converting
anical energy; its armature may
be required to commence
rotating
without external aid when current
is switched on to the windings, but
a dynamo armature is rotated by
If the dynamo
external power.
armature is not self-starting, the
machine may be useless as a motor
for many purposes, though excel
lent for use as a. generator.
The chief considerations to be ob
served in selecting an electric motor
Kind of current“
are as follows:
with which the motor is to be worked, amiatune to
be self-starting or need not be so, speed of rota
tion, power to be developed,
voltage of supply.
The rlst condition is very important, and may
if a particular motor could or could not
determine
The electric current
be used without alteration.
with which motors are worked is of two kinds—
alternating and continuous. Alternating current
is, in nearly every instance‘ obtained from the street
main; but continuous current is frequently obtained
small dynamos. or local
from primary batteries.
plant used in factories and other build~
generating
As the two kinds of current are quite diffs
ings.
erent in character, an electric motor must. gener~
ally speaking, be designed and made to suit that
Very small
one with which it is to be worked.
motors will, however, in some instances work with
either, but give less power if the current is of the
alternating kind. There are three ways by which
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electric
motor is supplied with current. It
may be connected direct to the supply ; a resistance
may be connected in the path of the current between
the motor and the supply ; a converting
apparatus
may be connected between the motor and the supply
by
of
which
the
voltage is altered.
The
means
converting apparatus may also change the character
the
current
from
continuous to alternating. or
oi
two
\\'hen selecting an electric motor or
verso.
a
upon
design,
determining
you should consider
if it is
suitable for the voltage of the supply with
it
is
to
be
worked. If the current will be
which
supplied from a battery of a few cells, any type of
run
may
but if the current
satisfactorily'
motor
is to be supplied from mains working at a pressure
of go volts and upwards, the design and construction
require more care and consideration.
A Simple class of electric motor, called contact
motors, are made in various patterns.
Thev all
work upon the principle of attraction between an
electro-magnet and an iron armature. Usually,
the electro-magnet is ﬁxed, but the
armature may
be the fixed part and the electro-inagnet
rotate.
(See THE MODEL ENGINEER for january iith,
1006, page 27.)
They take their name because
they are ﬁtted with a contact making and breaking
device, by means of which the ﬂow of
current
through the magnet winding is interrupted and re
made at regular intervals. thus causing the magnet
to exert a succession of pulls upon the armature.
Such motors work well and can be made to run at
a_high speed, but they are only suitable for use
With low-voltage batteries.
The self-induction of
the magnet causes sparking at the contact-breaker,
which Will
soon be burned away it this is allowed
to be
These motors are on this account
excessive.
not suitable for working with current from supply
mains or dynamos, even when a resistance is used
in series with them, and they should only be made ‘
of small sizes. The parts of the contact-breaker
where the actual interruption of the current takes
place should be tipped with platinum;
silver is a
fair substitute. Ordinary metals, such as brass
and copper, become oxydised very quicklv by the
action of the sparks : the coating of oxide prevents
the ﬂow of current, and the motor slows and stops.
For all purposes where useful work is required,
the motor should have a winding upon its armature
as
well as upon the ﬁeld-magnet. A simple contact,
making and breaking the circuit. is not .then sufﬁ
cient ; a. commutator is necessary, as the direction
of the current through the armature winding must
be reversed at regular intervals to obtain the full
beneﬁt of the arrangement. Electric motors in
general are similar to dynanios in the design and
construction of the armature and ﬁeld-magnets.
The illustrations of these given in the author's
recent articles on “ How to Choose a Dynamo,” in
THE MODEL ENGINEER for january 28th, February
11th, and May 6th, 1909, will apply equally well
for electric motors. Unlike a dynamo, however,
the question of ensuring self-excitation does not
exist with an electric motor. Provided it is made
of magnetic material, the ﬁeld-magnet of an electric
motor is sure of receiving its magnetism, as the
current for the exciting coils is supplied from an
external source.
You can therefore
take
full
advantage of materials which have high magnetic
quality, such as wrought iron. special magnetic
steel,
and stampings from sheets of these metals.
Cast iron may be used when desired, but this is
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a matter of convenience; the question of residual
magnetism does not need to be considered for the
object of securing excitation, as with a dynamo.
The use of laminated field—magnets or pole-pieces
assists in obtaining high efﬁciency, as eddy currents
are prevented from circulating in the mass of the
metal. A laminated ﬁeld-magnet responds more
quickly than a solid one to changes in the ﬂow of
the exciting current.
This is an advantage for
motors used for traction purposes where the current
is frequently switched on and off, or reversal
is
effected by changing the directibn of the current
through the magnet coils instead of through the
armature winding.
The armature core. may be
Solid, but even greater advantage is gained by mak—
ing it laminated with stampings than in the case
of a dynamo armature ; the etiiciency is very much
increased.
The winding of an electric motor is always calcu
lated upon the basis of the back voltage which it
is to produce.
This back voltage is a peculiar thing.
and probably not imagined by a novice. \\’hen
the armature is rotating-it is acting under similar
conditions to that of a dynamo, because its winding
is moving in a magnetic ﬁeld.
A voltage, depending
in amount upon the number of the wires, will be
produced in them. and it will be in a direction
opposite to that of the voltage applied to it by the
battery or generator to which it is connected.
This is the reason why it is called the back voltage.
The eﬁiciency at which the motor does its work
will depend upon the proportion between the back
If the two were
voltage and that of the supply.
equal. the motor would have an electrical eth
ciency of 100 per cent., taking no account of
current ﬂowing through the ﬁeld-magnet coils.
But the efﬁciency must be less than this, because
of the resistance
which the wire of the arma
ture winding offers to the ﬂow of the current
independently of the back voltage. Some voltage
must be lost in getting the current through from
brush to brush. The back voltage will depend upon
the speed at which the armature is permitted to
rotate ; therefore you can, to a considerable extent,
control the eﬁiciency of the motor by the speed at
which you permit it to do its work. Generally, a
motor is desired to do its work at as high an eihciency
in order to effect economy of current.
as possible,
This means that the winding, irrespective of its
character, should give a back voltage nearly equal
to that at which the current is to be supplied to
its temiinals when the armature is rotating at a
reasonable speed.
In fact, when selecting a motor, you should ascer
tain if it is wound to suit the voltage of your dynamo,
battery, or mains. With large machines the dif
ierence between the back voltage given by the motor
and that of the supply may not be great ; a motor

to work from loo-volt mains may, for example,
give a back voltage of ()0 volts, but a very small
The
motor may only give 50 volts or even less.
efﬁciency unavoidably decreases with the size of
the motor.
The winding of a motor is not, however,
rated in terms of the back voltage—it is rated
according to the voltage to be applied to its ter
minals. A motor to be worked from a battery
giving io volts would be said to be wound for to volts,
and so on.
The winding would have been deSIgned
to permit the armature to run at a certain speed
when full load was applied to the pulley. I This
Within limits.
factor of speed is of importance.
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you can connect a given motor to any voltage you
it has been
please, no matter for what pressure
automatically
wound. The
back voltage will
adjust itsclf to the conditions provided, the armature
is permitted to run at its own speed.
For example.
suppose a motor wound to run with 50 volts at a
certain speed is connected to a dynamo which gives
If the armature is not constrained by
100 volts.
external force to run at the previous speed, it will
run at approximately double that speed by reason
of its endeavour to produce a back voltage equal
to that of the dynamo which is supplying the
to
current. On the contrary, if it is connected
a dynamo giving 25 volts, the speed of the armature
cannot reach the number of revolutions per minute
for which the winding was designed.
It is obliged
to run at a lower speed, because the back voltage
which it produces
at its rated speed would be
greater than that of the dynamo, which could not,
therefore,
send any current through the winding.
It will run at approximately one-half its rated speed.
The motor will give out proportionately more power
at the higher speed and less power at the lower
This does not mean that you can with
speed.
impunity obtain greater power from a given motor
by merely applying a higher voltage to its armature
or by re-winding the machine for a lower voltage in
order to compel the armature to run at higher
You may do the converse things, viz..
speed.
if the motor does its
reduce the supply voltage,
work at too high a speed, or re-wind it to bring the
speed and power up to the rated amount if the supply
voltage is too low. The motor will be able to accom
modate itself without trouble; but when you cause
the speed to rise above the rated number of revolu
tions per minute, electrical and mechanical troubles
That is. the increase in the speed
may occur.
increases
the difﬁculty
of proper commutation,
so that injurious sparking may take place at the
brushes, and the winding may leave its place and
commutator segments become loose, due to centri
A small
fugal force ; vibration may be increased.
increasc in speed will probably not cause trouble,
but in general a motor armature should not be
run at a greater number of revolutions per minute
than practice has determined suitable for its
diameter.
When comparing two motors,' each rated to give
the same power, you should take into consideration
the speed at which the armatures are rated to run.
The motor which is rated at the higher speed will
be a smaller machine than the other, and therefore
not worth as much money, workmanship being
If you contemplate using a motor with a
equal.
higher voltage than that for which it is rated, you
must take into consideration the kind of winding
which is on the ﬁeld-magnet. If this is a series
winding, the higher voltage will not aﬁect it; but if it
is a shunt winding, a considerable increase of
voltage will decidedly increase the amount of current
ﬂowing through it. This may raise the heating of
the coils by the current beyond the safe limit,
and came the insulation to be burned off the wire.
As with dynamos, ﬁeld-magnets of electric
motors are wound on the series, shunt, and com
pound systems; there are also magneto motors
having permanent steel magnets without winding.
Each winding has diﬂerent properties. The series
winding gives great starting power, and is generally
suitable for locomotive and boat propulsion.“ It
is simple and easy to construct for low voltages,
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it consists of comparatively thick wire
and few turns. You can recognise a series winding
by tracing the path of the current through it. One
end will be. free to be connected alone to the source
of current; the other end will be connected to one
of the brushes if the winding is in a single coil.
If there are two or more coils, the brushes may be
connected between the coils ; in this case there will
be two free ends for connection to the supply.
You may be uncertain whether the winding is
shunt or series.
Trace the course of the winding
If it is a series winding,
from terminals to brushes.
the whole of the current which reaches the armature
This is the reason
passes through the magnet coils.
why the series winding gives great starting power.
When the armature is at rest or rotating slowly,
the back voltage will be small; the supply voltage
can, therefore, send a large ﬂow of current through the
As this current all passes through the
winding.
magnet winding, it will cause an increased magnetis
ing effect and, therefore, an increased pull upon the
armature. This can only take place. however,
provided the iron of the ﬁeld-magnet is not saturated,
as it is termed, when the natural amount of current
is ﬂowing. This means that there must be plenty
of iron in the ﬁeld-magnet. If the iron is ﬁlled
with magnetism when the normal full load current
is ﬂowing through the coils. no more can be produced
by the extra current which may ﬂow at starting
of the armature. The extra pull (called torque or
turning eﬁort) will then only be due to the extra
ﬂow of current in the armature winding, and it
will be much less than that which would occur if
the ﬁeld-magnet had been made more powerful
by the extra current. The turning eifort of a
motor armature depends upon the strength of the
ﬁeld-magnet and the amount of current flowing
through the winding.
The speed of a motor armature depends upon the
strength of the ﬁeld -magnet. The strength of aseries
wound ﬁeld-magnet must vary with the amount of
current which is ﬂowing through the winding.
As this will depend upon the amount of power which
is required from the motor, it follows that the
strength of the magnetism will vary with'change
A series
of load, and this will aﬂect the speed.
winding, therefore, is good when the motor has to
exert a powerful starting eﬁort, and bad if the arma
ture has to maintain a regular speed with a changing
load. If the load is constant, there will be no
change in the flow of current, therefore the speed
will be constant.
The shunt winding is the converse of the series
You can recognise it because its ends are
winding.
both connected to the brushes and the Supply wires.
The current taken by the motor is therefore divided
into two parts—the principal portion flowing through
the armature winding, and the other ﬂowing through ‘
As the current which
the ﬁeld-magnet winding.
is taken by the armature does not ﬂow through
the magnet winding, the magnetism will not be
aﬂected by changes of load, as in the case of the
A shunt-wound motor, therefore,
series winding.
will not give such a powerful starting effort as a
series-wound motor; any extra effort will be due
to the current alone, as the magnetism remains at
the same strength as that which it has when the
armature is running at full speed and light load.
But the magnetism being unaffected by variations
in the amount of current taken by the armature
tend to cause variation in the
d0es not therefore
because

_
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A shunt-wound motor
speed of the armature.
is therefore good for purposes where a regular speed
is required with a variable load, and bad if a very
It is suitable
powerful starting effort is desired.

for driving machines rather than for traction or
boat work.
A compound-wound motor is one which has a
series winding added
to a shunt winding.
The
object is to enable the motor to exert a more power
ful starting effort than that given by the shunt
winding alone.
Any shunt-wound motor can be
converted to a compound winding by winding some
series turns on the magnet.
The features of the
two windings are thus combined, but at the expense
of one another. If you make the series winding
powerful, the speed-controlling qualities of the
shunt coils are diminished:
if the series winding
is weak, there will not be much addition to the
starting power.
In order to obtain reasonable beneﬁt from the
series winding, there should be an ample amount
of iron in the ﬁeld-magnet to enable the coils to
produce a fair amount of additional magnetism at
It is of little use to add series coils to
starting.
a motor, if the ﬁeld-magnet is already saturated
If the load is entirely taken
by the shunt winding.
off a series-wound motor, the armature is liable to
race, and may obtain a destructive speed.
This
is due to the decrease in current taken by the
armature. The ﬁeld-magnet becomes weak, and
therefore
the armature speed is obliged to rise to
enable the winding to produce the necessary back
voltage. Series-wound motors are thus not so
suitable as shunt-wound motors for belt-driving.
if the belt is likely to slip off or break.
The draw
back is, however, oi more account in large motors.
Series winding is actually very useful for small
It enables them to be started
motors in general.
up without the use of special starting switches.
The winding of the ﬁeld-magnet is cheaper and
easier to put on than a shunt winding.
This is
particularly the case for pressures of 100 volts
A shunt winding must take a very
and upwards.
small current if the motor is to have a fair efﬁciency,
and the gauge of wire becomes exceedingly thin for
high voltages.
There is often diﬁiculty in starting a shunt
wound motor by merely switching the current on
to the ﬁeld and armature windings simultaneously.
The current ought to be switched on to the magnet
winding ﬁrst and then to the armature winding,
or, if switched on to both simultaneously, there
should be an extra resistance temporarily in series
with the armature. If this is not done, the armature
winding may (if it is of very low resistance) short
circuit the ﬁeld winding, with the result that the
latter does not obtain any appreciable current and
the armature does not start.
A series-wound motor
is free from this trouble.
Difﬁculty of winding increases with increase of
High voltage requires many turns of wire
voltage.
on both armature and ﬁeld-magnet, especially if
the latter is to be shunt-wound.
It is advisable,
when designing or selecting a motor which is to be
worked from supply mains of lOO volts and upwards,
to make the dimensions large, so as to leave ample
room for the wire.
More space is ﬁlled with the
cotton or silk covering of the wires when small
gauges are used than with larger gauges, so that
any diﬁiculty of ﬁnding room to get on sufﬁcient
is increased
with high voltage;
heavier
copper

l
l
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insulation is also required between adjacent coils
and between the windings and the frame of the
machine.
Ring armatures should be of ample
diameter,
so as to allow space inside to take the
If you have to decide upon re-winding a
winding.
motor which has been wound for low voltage to
work with high voltage, you should reckon that it
will give rather less power, owing to the space
taken up by the insulation of the ﬁner gauge
wires.

There is another arrangement of compound wind
ing used when very even speed is required. It
consists of series coils added to a shunt winding,
so that they do not add to the
but connected
magnetising power of the shunt coils, but oppose
them.
This arrangement is called the diﬁerential
method of compound winding.
Any extra ﬂow
of current to the armature therefore weakens the
ﬁeld-magnet instead of causing it to be more power
ful. This method does not give an increase to the
starting effort of the armature, and is not suitable
for starting under a. heavy load. The principle
of the arrangement is to cause the magnet to become
weaker, when the armature speed is decreased owing
to an increase of load. The armature must therefore
run faster than it would do with the shunt winding
only, and so the drop in speed is counteracted. The
takes place if the load is diminished:
converse
the armature tends to run faster, and this is counter
acted by the decrease in current ﬂowing in the
series coils.

A similar effect occurs with a shunt wound motor.
An increase of current through the armature causes

a demagnetising eﬂect upon the ﬁeld-magnet.
The
tends to in
speed of the armature, in consequence,
Conversely, a decrease in current reduces
crease.
the
the demagnetising eﬁect of the armature;
magnetism of the ﬁeld increases and the armature
speed therefore tends to diminish.
(To be continued.)

An Electric Time Transmitter
Made from Scrap.
"

By Captain A. H. W.

NORGATE.

drawing to scale shows an electric time
l'il-IEtransmitter I constructed from odds and
The idea I started with
ends lying about.
was to make it entirely without the help of the
lathe, also at a nominal cost.
The dry cells I
had already and I think, by following the method
I did, anyone would ﬁnd the instrument easy to
ﬁt up; the cells and a small piece of sheet platinum
for the contacts being probably the only outlay.
I made this clock and registering dial two months
ago, and set it going, and ﬁnd it keeps fairly good
time' but for those who require greater regularity
the various parts must be exactly made, and the
I was rather handicapped in
lathe is a necessity.
making the mechanism, as I had never seen such
a transmitter, only having come across a. very rough
hand-sketch showing the principle of using a falling
I ﬁnd now-that
weight for driving the pendulum.
the way I carried it out is not unlike that described
in an article on transmitters, only I have put my
driving gear on the opposite side to what apparently
is usual.
This does not seem to interfere with the
working.
_
I started with the pendulum, which I conSKdered
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the most important part. This I made of such a
length and with sufficient weight in the bob that
it would take a second exactly to a double swing.
This pendulum swings thirty times to and fro between
each impulse of the falling weight. The rod was
made of white wood about 3 ft. 6 ins. length and
I hung it from
{-in. by i-in. rectangular section.
a terminal, as used for screwing into wood; in this
I made a slit with a ﬁne hacksaw to carry the
spring. This is not a spring at all.
suspension
but a. ribbon cut from the thin tin covering as
tom 05 a tobacco-tin.
One end of the ribbon
was sweated into a clip-shaped piece of thin brass
to rest in the sawcut, and the other was let ii to a
sawcut in the top end of the pendulum, as shown
in Fig. 1.
The exact weight is a matter of experiment,
and can be easily found out; the size shown in
the drawing works all right.
This bob is a cast
lead cylinder, with a hole running through it to run
on a tapped piece of rod. At the bottom end of
the rod is an adjusting-nut for regulating.
I got
this pendulum to beat accurately before procez ding
further.
I then made the crutch, as shown in Fig. 1,
out of sheet brass, and hung this on pivots, as in
drawing. A semi-circular piece was also cut out
for the pallet ; this piece was not ﬁxed permanently
till everything was running satisfactorily.
I then
looked about for a suitable sized wheel on which
I could cut ﬁfteen ratchet teeth for the pendulum
to pull over by means of a pawl on it. I found an
old forty-toothed wheel which was just the right
I smoothed off the teeth with a ﬁle, and having
size.
found an escape-wheel of ﬁfteen teeth, also belong
ing to a cheap American clock (thirty-six-hour), I
set one over the other and struck off ﬁfteen marks
for cutting the larger wheel I required. These
I cut by hand, although I could have cut them
on the lathe far more accurately by milling.
I
tried to do, if I could, without the lathe.
I found
that the whole mechanism can easily be made with
out it, but, of course, more accurate work is very
desirable for exact time-keeping properties.
It will be seen that I used two wheels, when one
the
practically would have answered
purpose.
My reason for so doing is that one acts for the pawl
to pull over, and the other acts as a. stop-wheel, with
a spring to prevent more than one tooth at a time
By having the two independent,
going over.
there is less friction and a certain give which the
allows
which a ratchet stop-wheel would
escape
not. It is doubtless wrong; but it works excel
lently.
I ﬁtted both these whcels on the same pinion,
and pivoted it in the framework of an old clock, as
shown. This frame does as a support for the falling
lever which is hung on it. I screwed this frame
in position so that the pawl would have free access
to the large wheel when the pendulum swung.
This pawl is made of sheet brass and a piece of
stout wire, and a piece of needle soldered at right
angles where it engages the teeth seems to work
without much friction.
The stop-wheel, of course.
is retained, each tooth by means of a length of
watch mainspring pressing against it. This causes
a distinct click each swing.
I next took the lever with the weight on it in
hand.
The lever itself is simply cut from the two
sides of an old frame just as they are, and a hole
all ready for pivoting it will be found at the corner.
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This lever has a pivot ﬁtted on it for a. small roller
to run on. This part I strongly recommend being
It
made on the lathe, but it can be hand-ﬁtted.
will be easy to ﬁnd a wheel such as required amongst
the scrap, and this must be carefully made to run
accurately on a pivot which has to be ﬁxed on the
This roller slides down on the. pallet when
lever.
The stop-wheel hasa small
the lever is released.
With
piece of needle 'soldered at right angles in_ line
This peg comes in contact With a per
one tooth.
pendicular piece of mainspring let into a stud
with a wedge made of the same.
I now made the retaining catch for the lever to
hold it up in its normal position. The shape of
this is shown in Fig. i. and it is soldered on to the
mainspring. The lever has a stud riveted on
and ﬁled as shovvn, so as to engage the catch above
mentioned. This must be carefully done, as it
is of the utmost importance that the lever be
exactly at the right moment that the
detached
ﬁfteenth tooth is pulled over, so that the roller
will descend onto the pallet just as the pendulum
is swinging to the left, or else it would retard it
HaVing got so
instead of giving it the gentle push.
far, the reader may possibly ask where does elec
“
It is right here," as the
tricity come into play.
Americans would say, that it is employed. The
lever has fallen with its weight and given an impulse
to pendulum to the left; now wewant to get the
lever back again to its normal posmon. A powerful
electro-magnet has to be employed for this. This
magnet must be energised just at the preciSe moment
and loose its magnetism in the same manner.
An armature, as shown in Fig. i, I made out of an
It was fixed on _to a piece of hard
old shelf staple.
wood suitably shaped so as to pivot_it in position
for the magnet to act on it. The pomted end was
ﬁled across with a rat-tailed ﬁle, so as to allow a
projecting stud to easily engage in it and make
This was ensured by sweating
good electric contact.
thin sheet platinum on both. About the centre
of the armature a small square piece of platinum
was also sweated on to make contact with a stout
piece of spring, also having platinum on its end
When the
where it rests against the armature.
armature is drawn towards the magnet the contact
to ﬂow, the
is broken, and. the current ceasing
armature returns to its original position by means
of an adjustable spiral spring, as shown in Fig. I.
will now readily
The action of the mechanism
The pendulum is set swinging—
be understood.
it swings on for a period of exactly half-a-minute,
owing to the ratchet wheel having ﬁfteen teeth
on it; when the ﬁfteenth tooth has arrived at the
lever catch it disengages it, and allows the lever to
fall, carrying the roller on it, which now slides on
the pallet and gives the pendulum a shove to the
left just when it was beginning to swmg shorter,
and so the action is perpetually kept up, dependent,
As the
of course, on the E.M.F. of the battery.
contact is so momentary and the amonnt of current uSed so slight, four Leclanché cells, giving say
6 volts. are quite sufﬁcient to run the clock for two
to three years with the usual attention which they
and the upkeep of which would not be
require,
more than 6d. for sal-ammoniac annually.
The electro-magnet I made out of an odd piece
of i-in. square iron rod for the yoke, having two
The cores I cut
holes bored in it for the cores.
from a length of curtain-rod lying about. These
were shouldered down and then' riveted into the
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as shown in Fig. 1. The magnet was
yoke-piece,
now heated to a cherry red, then buried in ﬁne
it. It
ashes until quite cool in order to Anneal
may not seem so, but this is quite the most important
part of the whole mechanism. After such an em
haustive description of electro-magnets and their
failing when badly constructed, given in this paper
by Mr. Alfred \V. Marshall, it will be easily seen how
they can best be made.
I was fortunate in getting my electro-magnet
to behave properly at the outset, although I sincerely
wish that I had seen the above information before
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Although this appeared fairly powerful for the pur»
pose, it was not so when set to do its work of lifting
up the lever and weight with certainty, so four cells
have to be used.
So much for the transmitter, which I found
worked accurately and far better than I had antici
I let it work for several weeks to test
pated.
it. I then started on making a registering dial,
as. up to date, the transmitter did not appear to
tell you the correct time in any way, so my friends
said, who could not see the slightest use in this
"
“
machine.
The noise would keep
dr0p~kick
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TIME TRANSMITTER AND REGISTERING DIAL.

(Scale .- in! /ull size )
F, Old clock frame; L, Lever arm; R, Roller; WT,
weight; 5, Contact stud (platinum tipped) ; P, Pallet: C, Crutch;
Advj‘ustable
;
PC, Pivot for crutch
PS . Pendulum suspension:
, Half-minute wheel; 1:, Lever electro-ma et; 11’,Dial electro-rnagnet:
E, Pendulum bob; VB, Vulcanite buffer; CS, Contact spring (platinum tipped): A, Armature;
, Spring support; X, Armature
RP, Ratchet wheel pawl; AS, Armature spring; D, Registeringdial showing
support; IC, Insulated contact for dial circuit:
ratchet wheel, pawl, and train: AN, Adjusting nut for regulating; PM, Pendulum; YK, Yoke of electro-magnet; SC, Spring
catch; RP’, Roller pivot.

starting on it. I wrapped a tight layer of dry brown
paper on each core, and glued it down. I then made
four hardwood discs as bobbin ends, and glued
these in place, dispensing with regular bobbins of
wood, which probably would have been the correct
The cores were then wound with four
method.
layers of No. 28 s.s.c. wire, each followed by twelve
of 28 gauge.
Before the ﬁnal layer was put on a piece of brown
Two pieces
paper was wrapped on to get it even.
of thin ebonite sheet were cut out and ﬁxed over
the coils as protection.
This magnet I found
easily resisted a pull of 10 lbs. with only two cells.

you awake, and no one wished to be reminded of
every half-minute ! I saw that I had better hurry
up with the face, which was apparently the chief
thing !
I was a bit done here, as I did not wish to consult
my friend the clockmaker about gearwheels;
but happened to mention gearing to another one day,
asking how many teeth, etc., I ought to have to
work round the minute hand by half-minutes.
“
Oh ! ” said he, “ we never bother about the num
ber of teeth in a wheel.
You see, they all puts
in their own fancy number, so you never can get
at it."
It put me in mind of the dentist who would
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have forty teeth put in a set, whether the patient
wished it or no, as he specialised in this line.
I found an old American clock thrown aside.
and started on this. I stripped it of the main wheel
with its spring, and all except the minute wheel,
a forty-toothed wheel next to it which engages into
but this can be done without,
the second's hand;
as it ﬂies round too fast to be of any real use—
only it marks the half-minutes. The escape-wheel
pinion, with its six teeth, was ﬁtted with a new
wheel, cut ratchet shape
for a pawl to work on,
actuated by a bell magnet and armature, as shown
in Fig. 2. This wheel was a puzzler at ﬁrst, as
I was a little doubtful about the proper number of
teeth it required. It worked out to i 3 and a decimal
I did
Here, again, was a stumper!
recurring!
without the decimal of a tooth and fixed on the
odd number of 13, which was not quite the best
to divide off without a division-plate and the
lathe, which I was not going to use, although at
I divided off a circle into 13, and laying
hand.
my wheel on it, marked off the teeth on it.
This wheel had to engage with the minute wheel.
which it did not do, so it had to have new pivot
It is the pinion of this
holes bored in the frame.
the
wheel that runs in the minute-hand wheel;
usual minute and hour wheels were. of course,
left. A spring was again used here to prevent the
ratchet wheel being pulled over more than a tooth
A square was cut out of the case of
at a time.
the clock so as to allow a ﬂat spring with a. catch
on it to work freely through it, ﬁtted
soldered
A circle of wood was cut out and
on armature.
ﬁtted so that the back cover went tightly on it,
with a hole bored large enough so as to adjust the
The cover was then screwed
hands when wanted.
down to a suitable piece of wood to hang the clock
In
up by as well as to screw the bell magnet to.
this way the clock can be detached from the board
at any time, as it simply presses on to the cover.
Now for actuating the bell magnet.
Properly,
the
transmitter magnet and clock-face magnet
should be in the same circuit electrically. and
theoretically it is correct, and no doubt always done
with transmitters, as made; but I found that by
putting on a little more work for the cells to do,
the bell magnet refused
to work effectively, owing
to the added resistance of the coils on it, so I decided
on having a separate circuit for the clock face. and
I found it worked better this way, as two cells on
their own circuit will easily work four of ﬁve register
These can be in different rooms, and the
ing faces.
transmitter in the hall or other convenient place.
Another thing, too, is that if an extra cell or two
were put on the transmitter circuit, it causes the
lever magnet to exercise too much force and make
noise.
an unnecessary
.The clock face registers every half-minute syn
chronously with the transmitting clock, and has
now been working so well that this must be my
excuse for taking up so much of the valuable space
in " Ours."
The clock face, of course. can be
ﬁtted on to the transmitter board, so as to register
A suitable
the time there as well as at a distance.
case can easily be made to keep all from dust, etc.
In having a separate circuit for the clock faces,
I ﬁtted a ﬂat, insulated piece of spring on to the
frame of the transmitter tipped with platinum, to
make contact with the lever arm when it fell, and
The support
so complete
the clock-face circuit.
for the armature is the bell support cut off from
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electric bell frame, and the contact-spring
support is the same as that which can be seen
in the drawing (Fig. 1).
an

An Extended Centre Chuck.
T

By T.

GOLDSWORTHY-CRUMP.

is often found that in turning short cylindrical
work
centres
between
very little working
room is left for the slide-rest, owing to the
tailstock being close up and sufficient clearance
having to be allowed for the stud on faceplate and
This also entails the frequent re—
driving dog.
setting of tools to reach the various parts of the
work in hand, and in the case of a plain parallel
cylinder prevents the cut being taken with one
traverse,
thus causing a difficulty in producing
and of exact diameter
a perfectly even surface

The drawings herewith show an
throughout.
extended centre chuck which has been found to
get over the trouble entirely, and enables the shortest
Fig. I shows
work to be machined with case.
sectional elevation. Fig. 2 plan, and Fig. 3 front
elevation. The body of the chuck is turned out
of a piece of mild steel 4 ins. in length by 1% ins.

I
r
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Fig
in diameter.

2.

This portion could be of gun-metal,
or cast iron if preferred.
The blank is held in a grip chuck and bored and
It is then screwed
chased to ﬁt the lathe mandrel.
into position and the outside turned, and a i-in.
hole
this being further
bored
through centre,
formed and ground out to the same taper as taper
in hollow mandrel of headstock, so that any centre
To enable work to be
may be used as desired.
driven, and dispense with the faceplate, a reversible
horizontal piece is ﬁtted as shown, and secured to
This could
the body of chuck by two fin. bolts.
be made adjustable horizontally by cutting a slot
for bolts, if so desired.
A tommy-hole should also
be provided.
In the case of a lathe without hollow mandrel
the idea can be carried out in a simpler manner.
The body of the chuck would remain the same.
and a piece of tool steel would be ﬁrmly ﬁtted in
The driving~pin
end and turned to 60 degs. cone.
could also be in the form of a I“. a transverse
hole being drilled through chuck and the pin secured
Mandrel bearings must be
by one bolt at side.
in perfect adjustment, and the chuck a good ﬁt
in every way.
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Motor Cycle
'Tandem

The Model Engineer and Electrician.

Notes.

By “ PHOiNIX."
Motor Cycles.

I am often asked for a reason as to why it is
‘there are no tandem motor cycles to be seen on the
road.
Say the questioners in eﬁect : " Surely, there
is no difficulty which the designer and builder can

not overcome in the way of supplying tandem motor
cycles, and the advantages of the type as a means of
conveyance for two persons appear to be very great.
The principle of the single track is adhered to, thus
reducing the amount of road friction and liability
to puncture, so that a smaller and more economical
engine would be able to do the work of propulsion
where in the case of a side car or fore-carriage a
much more powerful one is required. With pedalling
gear ﬁtted, the assistance which might be rendered
by the rider to the engine when ascending steep
hills would become an appreciable factor,
and
altogether the advantages seem so real that it is
very difﬁcult to understand why effect is not given
to them."
The prima facie case for the tandem motor cycle,
as partly outlined above, appears to be a very strong
-one, and there is no shadow of doubt that a machine
could be designed and built which would embody
many very desirable features,
There are, however, I believe, some serious objec
tions to the use of the tandem motor bicycle, and
'it is because of these objections that it does not come
into popular favour. I have not personally had
any experience whatever of a tandem motor bicycle,
and have only very infrequently met with one on
the road, and then not of late years; but I have
heard it said that such machines are exceedingly
awkward to manage, especially at corners, owing to
their length ; that they can only be ridden at con
siderable risk when the roads are greasy, being
terrible skidders (as are, for that matter, ordinary
pedal bicycle tandems), and the weight distribution
is not of the best.
There may be other objections,
with which I am not acquainted—indeed, I think
there must be some to account for the fact that no
-one attempts to introduce the tandem; but, as I
have virtually said already, I cannot myself deﬁne
them. One can easily see that the type would be
in many ways an ideal one.
With a 5 hp. twin
engine. or even a 3} h.-p. single, and two-speed
gear, the machine would simply romp up the hills
with two up, and could be relied upon to maintain
a high average speed on a long run without being
forced.
Of course, the construction would have to be
greatly strengthened throughout, and that would
add to the weight; but with only the two wheels
and single track this would make little practical
difference.
Of course, tandem motor bicycles have
been made and used, and it would, I am sure, be
very interesting, both to my readers and myself, if
the experiences of the users could be made avail
able for reproduction in these columns.
Meanwhile, I have written to a prominent ﬁrm
of motor cycle manufacturers asking for their views
on the subject, forwarding to them at the same time
an enquiry I have received for the name of a ﬁrm
who could be relied upon to produce a thoroughly
satisfactory tandem motor bicycle or tricycle.
I shall await their reply with rather more than
usual interest.

Spare Parts.
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A query which often‘reaches me from the ranks
of those who are only just taking up with motor
“
\Vhat ought I to carry in the way of
cycling is,
spare parts to render myself practically immune
from the possibility of being hopelessly
hung up
for want of some replacement or other while out
on the road and most likely far from the likelihood
"
of getting assistance ?
There are some motor cyclists I know who never
venture on even the most modest rides without
taking a spare of practically everything which can
be readily replaced; while others go to the opposite
extreme and venture forth on long journeys, many
miles of which are on lonely roads, with nothing
more than a spare sparking plug and perhaps a few
odd nuts and bolts.
The fact that the latter class
more often than not get through without experi
encing any need of spare parts says more, in my
opinion, for the reliability of the machine than the
prudence and judgment of its rider. It is no con
solation when you are pushing a heavy machine
along a lonely road, perhaps at night time, to know
that always before you have got through all right,
and thought you would, therefore, do so this time.
It is a case, then of " Sufﬁcient for the day is the
evil thereof," and who would not in such circum
stances gladly pay double price for the little spare
part which would set the machine going again at
its wonted speed.
I always carry a. spare
Speaking for myself,
valve, both inlet and exhaust, for each
(complete)
cylinder; at least two spare sparking plugs, some
high tension cable, insulating tape, one or two
and a goodly
contact-breaker sundries,
magneto
In
assortment of small bolts, nuts, and washers.
addition to the special spanners and tools supplied
with the machine, I carry a large screw wrench and
a smaller one, a small hammer,
punch, and chisel,
a valve spring lifter, one or two links for the \Vhittle
belt (or a spare fastener, if using other belts), a
spare butt-ended inner tube, and a large sized tyre
repair outﬁt.
This may appear to be a. formidable outﬁt, but
in reality it all packs away into a medium-sized
leather hold-all, strapped to the rear carrier, and
the allegation made against some motor cyclists
about “carrying a blacksmith's shop about with
"
them
can hardly be said to apply in my case.
The only motoring friend who ever twitted me
about the kit I carry was one whom, as fortune
decreed, I was able shortly afterwards to help out
of a difﬁculty late at night, about 40 miles from
home and with rain setting in fast at the time.
His only exhaust valve had broken, miles from the
nearest assistance, and one of my spares was, with
a little patience in ﬁling down the stem, made to
ﬁt sufﬁciently well to get him home.
He vowed he
would never decry the carrying of ample spares
again, and I believe he has since never failed to act
up to this resolution.
Motor Cycle Race in the Isle 0!
TheNi‘TT."
an.
As showing what the modern
motor cycle is
capable of in the way of combined speed and
endurance, the performances of the winners in the
Tourist Trophy race for motor cycles. held in the
Isle'of Man on Thursday, September 23rd, is an
excellent example.
The course is, in effect, a circular
one, I 5 miles 6} furlongs in extent. There were
many very awkward corners to negotiate and several
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hills of no mean proportions. The competitors had
to make in all ten rounds and, of course, it was
necessary for each to stop once or twice to replenish
the supply of petrol, etc.
Without going into the
details of the event, which it may be said creates the
utmost enthusiasm among
the large bodies of
spectators who foregather
to witness it, and for
which the road is kept clear of all obstruction
during the progress of the race, it is interesting
to note that the winner, H. A. Collier, riding a
"
"
Matchless
motor cycle ﬁtted with 6 h.-p.

and

Electrician.

October 14, 1909.

revolutions per minute, but can be safely run at
1,750, and even higher. when naturally the power
will be greater.
The ratio between the
developed
engine pulley and driving rim is 4} to I, and the
speed at 1,500 r.p.m. about thirty miles per hour.
The cylinder, combustion chamber, and valve chest
are of cast iron and made in one piece to avoid joints
and consequent
loss of compression.
Both} the inlet
and
exhaust valves are mechanically operatedr

].A.P.

engine, covered the ten laps in 3 hrs. 13 mins.
an average speed of 49'03 miles
37 secs., representing
If the time spent in stopping to replenish
per hour.
the petrol tank be deducted—that is. the actual run
ning time alone—the speed worked out at 50'2
m.p.h. The fastest lap was covered in 18 mins.
G. LeeEvarts, riding the American designed
9 secs.
and built "Indian" 5 h.~p. twin motor cycle with
chain drive was second, his time being 3 hrs. 17 mins.
The
35 secs., and his average speed 4803 m.p.h.
"
Triumph
machine (31} h.-p. single cylinder),
ridden by W. F. Newsome, ﬁnished third in 3 hrs.
31 mins. IO secs.
It must be remembered that these times were
made over a give~and-take
road, not on a specially
level track.
prepared
The machines
and riders
had to stand more vibration and the engines to
work under more varying conditions than obtain
in track racing. and the fact that they got through
without giving any trouble bears testimony not
only to the skill and pluck of the riders, but to the
pitch of reliability and capacity to which the
modern motor cycle has been brought.

@@
BRADBURY

The " Bradbury "

3k h.-p. Motor Cycle.
which greatly takes my fancy, alike
on the score of general appearance
and excellence
of design and manufacture, is the 1909 " Bradbury,"
of which an illustration is given on this page.
The ball-bearing engine has a single cylinder 87 mm.
bore by 87 mm. stroke, and the transmission is by
means of a *-in. V-belt.
High tension magneto

OLDI'IAM

A machine

Tne "BRADBURY"

3511.4».

ENGINE.

Moron Cvcu;

the valves being made of a special quality steel and
The motor forms part of the
of large diameter.
machine, and is not a mere attachment.
Considerable success has been met with on the
and
road and in competition with these machines.
I think, from what I have seen and heard of them,
that they will prove to be among the best of the
single cylinder machines at present on the market.

Replies in~ Brief.
“
Puzzmn " (Kingston). —-The

Tun "BRADBURY" 3511.4. Moron Cvcuz.
ignition is ﬁtted. and the carburettor is of Brown
and Barlow's improved design, with handle-bar
control. The frame is low built, and the front wheel
forks are equipped with a special shock absorbing
arrangement, consisting of eight coiled springs and
four parallel bars with two centre pieces, to which
the front axle is attached.
The bars slide vertically
in two steel-forged frames.
The frames are attached
to one end of the fork and one end of the girder
stay, thus eliminating the vibration transmitted
by the front wheel to the rider's hands and body.
This system of construction prevents lateral play.
The engine is designed to give 3} h.-p. at L500

exhaust valve
lifter must be so adjusted as to enable you to lift
the valve clear of its seat, but not to interfere with
its full movement and proper bedding down on to
Otherwise com
the seat when lifter is released.
P. F. C. (Stoke).—It you
pression is destroyed
will send more detailed particulars,an endeavour
will be made to diagnose the cause of the trouble
To test the compres
K. (Shrewsbury).
sion. you can stand either on pedal with rear wheel
of bicycle clear of the ground, and note the length
of time before engine is forced over compression, or
wheel the machine
along the road with valve-lifter
released, when the back wheel should skid and
considerable effort be required to get it to revolve
“
”
Novrcz»:
again by continuing to push.
(Brent
wood).—A 3Q h.-p. single machine would be better
Yes; have an adjustable
than the other you name.
pulley, and most decidedly pay the extra for the
spring forks. The subject you desire to see dealt
with is hardly within the scope of these Notes.

—J.

The Model Engineer and Electrician.
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Practical Letters from Our

3.79.

Birmingham and Aviation.
To rm: EDITOR or The ﬁlodel Engineer.

Readers.

DEAR SlR,—Now that signiﬁcant interest and:
enthusiasm is centred on the fonnation of Aero
Clubs in various parts of the country, with the
intention of encouraging aviation, it may be of
interest to your readers living in the Midlands
to hear of Birmingham’s answer to the appeal of
this progressive movement.
We have recently and successfully inaugurated
a Birmingham Aero (Model) Club, and have already
a large and enthusiastic support. both technically
and ﬁnancially.
The objects of its formation are :
To promote co-opcration in its purest form;
to
help and assist members in design and construction.

[Tlu Editor inviles mains to make an 0/ this rolumn for the full
discussionof matters0/ practical and mutual intertsl. Mas
may be signed will! a nom-de-plumc i/ desired, but the lull
name and address0/ the sender lusr invariably b: attached,
thoughnot necessarily[or publicah'onJ

Small Gas Engines and Electric Light
Plants.
To THE EDITOR or The Model Engineer.
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DEAR SIR,—l have read with much interest in
THE MODEL ENGINEER of September 16th of Mr.
Westmoreland's plant, and also of other writer's
in previous issues; but I think it would be of the
greatest value to readers if
these gentlemen
could give
a few
rticulars of trials
made With their sets. and also
probably of valuable assist.
anoe to themselves in making
their plants more efﬁcient.
For instance : State price of
gas per 1,000 cub. ft., con
sumption of gas per hour
when engine running quarter,
half, and full load, pressure
of gas, also a brake test,
which I think could be easily
made on one of these sets;
revolutions of engine at dif
ferent loads, effect on engine
with diﬂerent mixtures of gas
and air, which could be cal
culated by position of cocks
(or, perhaps a gas meter could
be obtained pro tem. from
Gas
Company, if manager
was approached in right way),
to air
and this connected
I am not sure if indi
pipe.
cator cards could be obtained.
The output of dynamo (volts
and amps.)at diﬁerent periods
of trials, a resistance being
easily made by two plates
(iron) in a wood tub of water
(the distance of plates apart
being varied), noting volts
and amps.
Indus
I notice Mr. Westmoreland
a
.s'
/
9
i
J
says water gets about 140° F.
after four hours’
running.
Bony PLAN on Mn.
R. JACK'S STEAM YACHT, "DAPHNE."
If he had another tank, and
connected the bottom of pre
of models; to endeavour to impart a thorough
sent one to to? of second one, and bottom of this to
knowledge of the theory and practice of aeronautical
cylinder bottom, I do not think he would have
water,
science;
much trouble with hot
but connections must
and to provide workshops completely
be as stated.
ﬁtted with necessary tools and appliances for the
Perhaps other readers might suggest
further trials—Yours faithfully,
common use of the members in constructing their
THOS. H. COOKE.
mechanical models.
The subscription we have
an extremely nominal one, amount
decided upon
ing to a few shillings only per annum, and just
S.Y. “ Daphne."
sufficient to cover all possible expenses.
“'e believe that by the promotion of this Club
[In response to several enquiries for furtherfdetails
of his steamer. Daphne, Mr.
R. jack has kindly
we shall concentrate the thoughts and eliorts of
the body plan and sketches of the steer
prepared
large numbers of skilled and accomplished men on
one common object—the solving of the modern
ing gear, reproduced herewith. (See also next page
for elevation and plan of steering gear.)—ED.,
mechanical enigma of aerial ﬂight, a solution for
Genius, in this direction..
M .E. d» 5.]
so long vainly sought.

The Model Engineer and Electrician.
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OF The Model
Engineer.
DEAR SIR,—\\"hen trying to make
the twisted wooden propellers for the
as described by Mr.
model aeroplanes,
found that it was neces
Twining,
sary to exercise a great deal of care
and spend much time in bending the
wooden
strips without them splitting
longitudinally, so
thought that if
the screws were to be made easily,
celluloid might be used conveniently.
enclose a sample
of bent celluloid
to show what
mean.
bent the
by a red-hot ﬁre.
sample by heating
-Yours truly.
Joan B. LEDGARD.
Leeds.
[Nola—Our correspondent appears to
have been quite successful in using
celluloid for the purpose named, but
the well-known inﬂammable proper
ties of this material make the ex
near a red
periment of bringing
hot ﬁre a somewhat dangerous one.
—ED., 31.15.]
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Making Model Aerial Propellers.

m

.

'

shall be pleased to forward same immediately
Let us all, in deciding
upon receipt of application.
our great city's future, remember and consider the
words of our great and honoured politician and
citizen—Mr.
Joseph Chamberlain—in
regard to
this movement: " Let us prove that Birmingham
not behind in promoting this needful object."—
Yours, etc.,
F. A. THOMPSON.
112, Ladywood Road,
Edgbaston, Birmingham.
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labouring
"has too long been working individually;
and persevering often under unsurmountable dif
ﬁculty, and resultant success so rare that the
amalgamation of mechanical skill is a most neces
sary movement in ensuring the best future success
of our eﬂorts.
Our present political crisis and overwhelming
foreign competition should spur all interested and
patriotic citizens to take part in laying the founda

October 14, 1909.
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DIMENSlONS

A Gas and Petrol Driven Lighting
and Charging Plant.
To run EDITOR OF The Model
Engineer.

Dar/ans

or Sraenmo

GEAR, S.Y.

if

tion of our city‘s and Empire's preparedness
to
contest this foreign monopoly, and
possible,
to hold the premier position in these commercial
productions of the near future.
Should anyone
wish further information concerning our eﬁorts,

a

DIAGRAM snowmc.

is

a

I

is

3

I

DEAR SlR,—I!1 connection with the
interesting article published under the
above heading by Mr. F. “'estmore—
land, in your issue of September 16th.
note he says :—“The tank might
well be another ins. larger in diameter,
as water gets about 140° F. after about
four hours' running on full load."
Now, Sir,
not the cause of this plain
to anyone who studies the photograph
of his
refer, of course. to
plant?
the return pipe from top of cylinder
to tank. This is plainly shown in the
photograph as being bent at right angle;
at the bend, though in practically every
treatise published on gas engines, etc.,
warning
inserted
against doing
this—11a, it is recommended
to make
a bend larger than
right angle, so
"DAPHNE."
Also,
that no “levels” can occur.
will Mr. \Vestmoreland kindly explain
in detail through these columns, with your kind
permission, the construction of his gas pressure
gauge P—Yours faithfully,
“
H. DOUGLAS STEERS.
Redclyﬁe,"
Harpenden.

The Model Engineer and Electrician.

October 14. 1909.

To
DEAR

THE EDITOR OF The lllodel Engineer.
reading through the article
Sim—On

“
A Gas and Petrol Driven Lighting and
Charging Plant," in the current copy of THE MODEL
ENGINEER, I see that Mr. Westmoreland says of
have it now working splendidly,
his dynamo:
Now,
lighting up thirty 8-volt 8 c.-p. lamps ﬁne."
I should like to know what kind of lamps Mr.
Westmoreland uses, as there is no lamp_on the
market, so far as I know, of sufﬁciently high efﬁ
ciency to give a total light of 240 c.-p. with 150 watts
current, which is the output of his dynamo, accord
ing to his own statement. To produce 240 _c._-p.
with tungsten ﬁlament lamps a dynamo giving
an output of at least 300 watts wo_uld_be needed
(reckoning 1-25 watts per c.-p.. which 15 approxi
matelv correct), and the ordinary carbon ﬁlament
In
lamps would require three times that output,
my case the statement seems very misleadmg__.
Thanking Mr. Westmoreland in anticipation of an
early reply through the medium of your valuable
Rnouurp C. HILL.
paper, yours truly.
headed

“I

The Society of Model Engineers.
of The Moon
[Rsfmrts of matings should be rm! to the ofﬁces
Esms'csn without daay, and will be inserted in any par
days
before its usual
ilcular issue if receiveda clmr niru
dateof Publication.)

London.

October 28th,
FUTURE MEETINos.»—Thursday,
at the Caxton Hall, lecture and discussion by Mr.
W. A. Tookey on “The Management of Gas En
gines." ~Monday, November 22nd, Annual general
Any member desiring to move an amend
meeting.
ment of or addition to the rules of the Society or to
work,
make any suggestion as to the Society's future
to send
is requested
to members,
or usefulness
addition, or sugges
particulars of such amendment,
tion to the Secretary before November 9th next.
Special Notice: MODEL Eucmnnn Exhibition.—
Mr. Percival Marshall has kindly invited the mem
bers of the Society to pay an ofﬁcial visrt to the
MODEL ENGINEER Exhibition to be held at the
Westminster, from October
Hall,
Horticultural
the day and time ﬁxed for their
15th to 23rd:
reception is October 15th, at 6.30 p.m.
Members
to observe that the production at
are requested
membership
current
their
of
the doors
cards. will
be necessary to secure admission to the Exhibition
It
without
named
eVening
payment.
any
on the
is hoped that eVery member resudent in or near
London will make an effort to accept Mr. Marshall's
invitation—Full particulars of the Society and forms
of application may be obtained from the Secretary,
HERBERT G. RIDDLE, 37, Minard Road, Hither
Green, S.E.

Provincial

Societies.

of this Society
general meeting
Coffee House on
will be held at the Rutland
make
October 22nd, 1909. Will all old members
new
a special point to be present, also any
members
wishing to join or other friends interested m the
be obtained from
above.~——Further information may
Monrou, 5. Dundona1d_Roadt
the Chairman, Mr. D.
SHARPE, 23, Farrmgdon
or the Secretary, MR. A. H.

Leicester.—A

Street, Leicester.

38r

Coventry—Vs": By the kind permission of: '
Merry 8; Cunninghame,
the proprietors—Messrs.
Ltd.—~a visit has been arranged to the new colliery‘
at Birley. near Coventry, to take place on Saturday
afternoon, October 16th.
Members to meet at
Road, at 2.15 p.m.
the tram terminus, Birley
It is hoped that all members will, if:
prompt.
attend this visit, as it is an exceptional.
possible,
opportunity of inspecting a modern colliery, and.
will, undoubtedly, prove of unusual interest.
The next meeting will be the ﬁrst half-yearly
meeting of the Society, and will be on Wednesday,
October 13th, at 8 p.m., at the Mayor‘s ParlOur'
It is hoped that this meeting will.
Café, Broadgate.
be well attended. so that a good programme cant
It has been.
be arranged for the winter session.
"
of models,
to hold a "rummage sale
decided
parts. tools, castings, etc., in the early part of the:
session, and members
are advised to look up any
models or parts, etc., which they may wish to dis
Half-yearly
subscriptions
of or exchange.
pose
are due now.—l-[on. Secretary, R. S. Srmzocss,.
21, Friars Road, Coventry.

Queries

and

Replies.

[Attention is :spaially dirtclcd to the ﬁrst rendition given below,.
and no noticewill be taken of Queries not complyingWith the
direclions lhern'n stated. Letters containing Queries must be
marked on Ihz lop [til-hand romer of tho z'nvslop: “Query
Deparrmenl." No othermailersbut thoserelatingto the Queries
shouldbeenclosedin thesameenvelope.
Querieson subjectswithin the stop: 0/ this journal an: "plied to
by post 1min the [allowing conditions:-—(r) Qurrics dealing
with distinct subjzcls should be wrillm on difirrml slips, on
on: sidz 0! the paper only, and the sender'snamenusr be in»
scribed on the back. (2) Queries should be accompanied,
whereverPossible,with fully dimensional sketches,and tour
spondanlsare raommtndedto Imp a copy of their Queries[or
rr/ercncr. (3) A slam ad addrzssl'denvelop: (not post-card)
should invariably be me srd, and also a “ Queriesand Rrpllu
Coupon" cut 01! [mm flu advnlisrrnml page: 0/ the current
issue. (4) Queries will b: answeredas early as possibleall"
rrcn'pl, but an inlrrml o/ a [an days must usually elapsebelow
the Reply can be forwarded. (5) Corrtsfwndznls who require
an answer insertedin this column should understandIhal some
weeksmust elapse before the Reply can be published. The
insertion 0/ Replies in this column cannot be guaranlerd.
(6) All Queriesshouldbe addressedto The Edilor, Tm: MODEL
Excmnsu, 26729,Poppin's Court, Flcel Street,London, E.C.]
The [allowing are selectedfrom the Queries which hav: been"plied
to recently:—
[22,275] Speed Control of Electric Motor.
1. M. N»
(Mexboro')writes: I give you following data : Electric motor,shunt
wound, 220 volts -6 amp., 1,600 r.p.m., l h.-p. Motor goestoo
fast for my purpose. How can I make it revolve slower—as slow
as possible to start with? I presumesome kind of switch made
up of coils of wire will be necessary?
If the motor is required to run permanently at a lower speed,
we advise replacing it by one designed for such a speed—unless
the.useof gearingwill suit your purpose. You can, as you suggest,
speedby using a wire resistancein serieswith the motor
reducethe>
No. 30 S.W.G. platiuoid wire would be suitable: the amount will
be decided by the speed required; this wire has a resistance of
4 ohms per yard. But such a resistancewould be always wasting
power and the motor would not be as powerful as when run at its
proper speed Please notice that we do not undertake to print
replies to all questionssent us. A query should always be accom
panied by a stamped addressedenvelope. Querists not com»
plying with this condition should not be surprised if replies are
delayedor their queriesignored.
H. J. M. (Sidcup)
[22,188] Condenser for Spark Coll.
writes: Being a reader of Tm! Moonl. Encrszan, I should be
glad if you would advise me on the following 2—(1) Whether three
small condensersjoined up in parallelare equivalent to one large
one for a sparkin coil? (2) Whether a condenser can be too
large or too small or a certain size spark ? 3) Whether it would
be an
to thespark if a condenserbe ttedin thesecondary
circuitadvantage
(1) Yes. (2) Yes, it should be found by experimentjust what
size of condensergives best results with a given coil. (3) By no
means.
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[21.116]

Model

l-ln. Scale

L.B.S.C.R. “Gladstone

"

H. T. (Brighton) writes : I am makinga 1-1n.
scale model of the LB. 8: S.C.R. front coupled express engine
Gladstone”),
Mr.
Stroudley's
B Class 0—4—2 type. Can you
("
oblige me with a plan and elevationdrawing of the motions in side
frames, and the end view? Also the two end views of ﬁnished
engine? What is the correct gauge for a 1-in. scale model? I
have taken Tm: M0021.ENGINEERever sinceit was ﬁrst published,
but cannot ﬁnd anything of the same type to hel me.
You have evidently missed the drawin
ubli ed in our issue
of February 19th, 1903,page 190,Vol. V I . N0 front views are
available, but as you live on the Brighton system you can easily
take the necessaryparticulars at the nearestrailway station. We
have. however, prepared a drawing of the motion as we should
ﬁt same to an inch scale model. It has, of course,been modiﬁed
to suit circumstancesand to provide an efﬁcient working model,
but the characterof the original has been preserved. The valves
are underneath with the spindles inclined dowawards. In the
original, the cylinders are inclined towards the front to an angle
of r in 11}. Thishas been adhered to, but at the cost of altering
the slide-bar arrangementto the singleoverhung type. The valve
spindles are inclined downwards at an angle of r in r 5. This has
been altered to 1 in 12}. As the eccentric-rodsare comparatively
short (they have beenlengthenedin our design)the advanceof the

Class Locomotive.

M6 in 1‘12:me

CV}?

\

Cu/ dwarf Aorn haul)"
caver‘ and casfl'nq

Cg/f‘

Horns

Hxlebox
(9221/5

eccentrics should not be more than 1-3znd in. The lap on the
be 3-64ths in. The angularity of the rods will then
valve
may
t e necessarylead. The details of the cylinders, valve
prov’de
etc.,
may
be worked out with the help of a standard text
gear,
book, say, Greenly‘s “ Model Locomotive." The valvc chest need
not be as wide as the cylinders. The “crank axle and eccentrics
may be in one piece,as advised for the Caledonian" model illus
trated in the above book. See also reply to recent query on this
subject, page 550. issue of December 3rd, 1908, but remember
of valve spindle and cylinders affects the
that the inclination
"
setting out. 'lhe tight point " in the design is the leading horn
blocks. Owing to the close proximity of the cylinders, the hole
in the frames for the horns should be as narrow as possible. The
hornplatesshould be placedon the inside of the framesand should
be countersunk-screwedfrom the outside. The outer ﬂange of
the axle-boxeswill have to bear on the framesas shown in sketch
below. The leading axle journal may be longer than that of the
driving axle, and the horns may thereforebe wider. The leading
axle should be turned down to i in. in the centre to clear the cross
head. The drawing is reproducedhalf full size, and, therefore,is
full size for a i-in. scale model. Readers who like ﬁne work may
thereforeadopt the gearas it standsfor a i-in. scalemodel,halving
all the written dimensions. You or any other interestedreader
could be supplied with full blue-prints of this design (which has
been drawn full size and reproducedhalf size) from our Publishing
Department. The cost would be 1s. 7d. post free.
[12,221] Incandescent (ins Mantles.
G. B. (Pollokshaws)
writes: Being a reader of Tm: MODEL ENGINEER for ﬁve years,
I shall be greatly obliged if you will answer the following ues
tions. I want to know how a \Velsbach mantle is made. an the
materials it is made of, and where I could get the materials to
make one ?
The making of a Welsbach incandescentmantle is a rather
difﬁcult process, which we do not recommend the amateur to
undertake. First, a cotton thread “ stocking " is knitted and
chemically cleansed, to form the basis of the mantle. This is
saturated with a solution of certain rare metals—zirconium,
lanthanum. yttrium, etc. When the cotton basis 15burned away
the frail structure left consists of little but oxida of the metals
used, known as “ earths," to the properties of which is due the
brilliant incandescenceof the ﬁnished mantle.
for Electric Lighting. W. J. D. (London)
[22,2zggthower
at dynamo should I require to light four to six 16 c.-p.
writes:
lam ; also what power steamor oil enginewould I want ?
e
required depends upon the efﬁciency of the lamps
f ordinary carbon ﬁlament lamps are used, you may
used. power
reckon they require a power supply of 3} watts per candle. Thus,
a 16 c.-p. lamp will require 60 watts. four will require 240 watts,
and six 360 watts. About § h.-p. will be.neededto drive a 240
watt dynamo, and about } h.-p. to drive a goo-watt machine. By
using high efﬁciency metallic ﬁlament lamps these ﬁgures could
be much reduced, as these lamps require.only about 1 watt per
candle-power. Thus, four 16 c.-p. lamps take about 64 watts,
and six about 96 watts, and to drive dynamos of these outputs,
engines of about i and i h.-p. would sufﬁce.
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[22,218] Talkln
Machine: Windmill. P. E. W. (Ching
ere can I obtain instructions for making a
ford) writes: (1)
talking machine? (2) I want to make a windmill suitable for
driving a roo'watt dynamo. Can you tell me where I can obtain
or drawings for making such a machine?
instructions
“
(1) See Talkin Machines and Records," by S. R. Bottone,
This gives full instructions. (2) See the
price rs. 8d. post
design for 16-ft. windmill in our issues of March 5th and 12th,
1908. You will notice it mentioned in the article that the mill
h.-p. but that it is capable of at least
was ofﬁcially tested at
with a good breeze. Only h.-p. is required for a too-watt
5h.-p.
ynamo, so you would be able to reducethe dimensionssomewhat.
It is essential that you ﬁt a good regulating device to preclude
the possibility of damage being done to the dynamo in case of a
e.
H. E. H.
saizznrt] Model Compound Marine Engine.
(I-Iull) writes: Would you kindly let me know how I could obtain
list of castings for small model compound
drawings and
price
marine engine. ‘I should require a complete set of drawings.
If you would supply me with the above information I shall be
extremelyobliged.
Probably a Stuart Turner N0. 3 would suit your requirements.
This engine has cylinders 1i-in. and 2f-in. by 1}-in.,and is very
well adaptedfor useas a marineengine. In our issueof September
rst, 1903,we publisheda short article upon it giving three photo
graphs of the ﬁnished engine, also complete detailed working
drawings. Messrs.Stuart Turner, however,would supply drawings
with the castings.
L. E
[22,217] Reversing Model Electric Locomotive.
S.-B. (London) writes: I should be much obliged if you could
send me drawm for reversing a locomotiveﬁtted with a series
wound motor. f I convert it into a separatelyexcited machine
and have two centre rails, one for current to armature, the other
for ﬁeld circuit, of courseI could reversemotor by simply reversing
direction of current in armature. I do not object to having two
centre rails (insulated), but if the motor was separatelyexcited,
would it give the same starting torque as when series wound ?
It is necessaryfor the starting torque to be as great as possible,
as the motor is none too large for the engine.
It is not necessaryon the separatelyexcited system to have an
extra insulated rail supplying current to the ﬁelds from the track.
You can carry an accumulator for ﬁeld current supply in the
tender. Then by reversingthe track supply to armature you can
reverse the motor. Reversing can be done (by use of a polarised
reverser) without separateexcitation of ﬁelds, and with only one
insulatedrail. The methodwas desq'ibedin our issueof February
13th, 1908. This allows the advantage of lar e starting torque
which the series motor gives to be retained. Vith a separately
excitedmachinethe starting torque is not so good as with a series
wound motor.
H. C. (Utah, USA.)
[22,250] Manganese for Batteries.
writes: What is the distinction or difference between (1) man
ganese peroxide; (2) manganese bi'oxide; (3) manganese di
oxide ; (4) manganeseblack oxide ? Theseare used in the ﬁlling
of dry batteriesand the terms seemto be used indiscriminately.
Of the numerouscompoundsof oxygen with manganese,the one
used in primary batteriesis that formed by the combinationof the
two elementsin the proportion two to one—two atoms of oxygen
to one of manganese(MnOg). This compoundis called manganese
" dioxide," or double oxide
Greek preﬁx meaning twice).
“ (di—is "
It is also called manganese peroxide by virtue.of its possessing
the largestproportion of oxygenof the binary compounds. "(Per—
intensive preﬁx, denoting fullness). The name black
is Latin
"
designation of the
oxide explains itself: it is“ a less technical
"
samecompound. The term bi-oxide should not be used: bi
di-, and the Greek
is the Latin preﬁx correspondingto the Greek
"
”
preﬁx is preferablein this case,as the word oxide is of Greek
extraction.
ht" Aeroplane. K. M. B.
[22.113] The
“ (Ealing)
"
writes: I am thinking 0 making a scale model of the \Vright
aeroplane. Could you supply me with the necessarv plans for
making the above? If not, pleasestate in what issue of Flight
has there beenany plans and a description.
issue of Fligh‘ for 'ving particulars of the
We think the best
“
"
Wright ﬁyer IS the Aero Show Souvenir umber of March :oth
last. It containsseveralexcellentphotosof the machine. In the
Aeronautical journal for October, 1908 (price 15. 1d. post“ free)
there appeareda long article illustratedby scaledrawingson The
Wright Brothers' Flying Machine."

i
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New Catalogues

and Lists.

Westminster,
The Empire Engineering
Co., Caxton I—Iouse,
“
"
S-W-—An illustrated list, giving particulars of Empire petrol or
gas engines, has reached us from this ﬁrm- These engines, we
gather,are madein two sizes—1lh--p- and 3 h--p.-—andwork on
the two-cycleprinciple. The makers claim that this is the ﬁrst
perfectedtype of two~cyclepetrol engine- It is light and simple
in construction, has few parts to wear, and is well up to its rated
output. Particulars are given of its feedand carburettor, ignition,
and cooling arrangements,whilst other features may be seen by
referenceto the sectionaldiagramsgiven in the catalogue.
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WE

that
are pleased to be able to announce
Sir Hiram Maxim, the celebrated engineer
and inventor, has kindly consented to per
form the opening ceremony at our Exhibition on
Friday next. The function will take place at
and in order that the public
12 o'clock precisely,
who wish to be present may take up their places
in comfort. the doors will be opened on that day
There is, perhaps, no one more ﬁtted
at 11.45 a.m.
to perform this particular ceremony than Sir Hiram.
for in his brilliant inventive work he has made
extensive use of experimental models, and recog
nises to the full the possibilities of model-making
We feel sure that he will have
and model using.
a great reception,
and we trust he will ﬁnd plenty
to interest him when he inspects the exhibits.
t
t
O
When we wrote last week that we had already
received OVer one hundred entries (or our model
making competitions at the Exhibition, we did not
think that the closing days would be so fruitiul
in the production of further entries as they really
proved. As a matter of fact. when the list ﬁnally
closed the number of forms received reached well
over 200, and from this it may be gathered that
The problem
there will be a record show of work.
of ﬁnding suitable space for the proper display of
all these models is even more serious than we antici
pated, but we have no doubt that somehow we shall
It has, however, placed
the difﬁculty.
overcome
us in the position of having to decline with regret
a number of offers of loan exhibits, and to explain
to several would-be trade exhibitors, who have
delayed their applications, that we are unable to
let them Stands.

Answers to Correspondents.
T. W. (Warmﬁeld).—Approximately

10 b.h.-p.

F. \V. (York).——An electric bell for wireless ringing
is just an ordinary electric bell connected in series
with a battery in a circuit which is closed _by a
relay. The relay is operated by another circuit
\\‘hen electric
containing battery and coherer.
waves fall on the coherer it becomes conductive,
and allows current to ﬂow in its circuit, operating
the relay.
The relay closes the bell circuit, and
the bell rings.

]. B. (Wolverhampton).—We
your suggestion before
can in the matter.

shall

us, and Will

glad to keep
do what we

R. D. A. (Kilburn).—This is hardly within our scope.
As far as we know, the only objection to the
conduit system is its rather heavy ﬁrst cost, and
" third rail " makes it uncom
the fact that the
fortable for cyclists in wet weather; or worse,
when the roads are watered.

and Electrician.
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K. N. N. (Manningtree).—The

series (with coloured
plate) began in the ﬁrst issue this year (Vol. XX).
and continued regularly in every other issue to
the concluding article.
The design should meet
your requirements in all respects.
T. H. (Wavertree).—We
have
no information
beyond what has already been published.
A. T. (Leicester).—Coincident with your inquiry
an announcement relating to the society is made
in this issue (see page 381).
F. C. F. (Newcastle).—You
should follow the
"
Model Yachting Notes" published in the ﬁrst
issue of each month.
B. R. (Mersey).—" Phoenix" will deal with your
trouble if you will send along particulars to this
ofﬁce.

E. H. (London, N.E.).~—At least i} h.-p. will be
wanted. Yes, nothing is too big and nothing too
small for Crossley's.

Notices.
The Editor invites correspondenceand 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'snameand address. It
should be distinctly stated, when sending contributions, whether
remunerationis expectedor not, and all MSS. should be accom
panied by a stampedaddressedenvelopefor return in the event of
rejection. Readers desiring to see the Editor personally can only
so by making an appointmentin advance.
This journal will be sent post free to any address(or 13s. per
annum, payable in advance. Remittances should be made by
Postal Orda.
Advertisementrates may be had on applicationto the Advertise
ment Manager.
How 10 Annnzss errnzs.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, &c., for review,to be addressed
to THE EoiroR, " The Model Engineer," 26-29, Poppin's Court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand deposits to be
addressedto THE ADVIRTISEIENT MANAGER, “The Model Engi
neer," 26-29, Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall 6; 00.,
:6-20, Poppin’s Court. Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, r23, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountriesshould be addressed.
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The Model Motor-Boat

Sow:

OF THE

SPECTATORS

TIME;

THE LONG

POND,

COMMON.

ROM most points of view

the Model Motor
Boat Regatta, held on the Long Pond, Clapham
Common. on Saturday, October 9th, may be
Splendid weather, a
written down as a. great success.
large entry of boats. a huge crowd of spectators, excel
lent arrangements by the Committee, and a band of
keen enthusiastic sportsmen as competitors, com<
prise nearly all the ingredients of complete success ;
but the one essential of reliability, or shall we
say good luck, or a mixture of both, on the part
Some good run
of most of the boats was missing.
ning, of course, was made, but from some unknown

pwunv

Regatta.

WATCHING A MODEL RACING AGAINST
CLAPHAM

murals.

21. 1909.

!

l

causa, or combination of causes, few of the boats
full justice. Boats which were
did themselves
known in their respective clubs as real ﬂiers, and
as straight as a die in their ordinary Saturday after
noon running, exhibited an unwonted tendency to
run anyhow but straight, or, even worse, not to
run at all. Petrol motors refused to start, pumps
gave out, boilers leaked. and the hundred and one
little things which may happen to spoil sport—all
seemed
to happen on this particular occasion.
but it is quite
Why was it? No one can say;
certain that absolute reliability in model 'motor-boat

The Model Engineer
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performances has not yet been attained. and the
“
real
cracks ” of the meeting failed to show any!
Mr. David Scott, who
thing like their best pace.
came all the way from the North to run Ban Accord
III. a splendid boat, once again struck an unlucky
day. and could not get a proper run. Messrs.
Arkell's beautiful model, Momima 1!, although
accomplishing several ﬁne sprints, could not be per
suaded
to complete
the long course on a single
run, and experienced a repetition of her Wembley
misfortune in hitting the bank full tilt and seriously
damaging the hull and deranging the machinery.
The little record-breaking hydroplane. the Folly,
got badly placed in the ﬁnal of her class through

and

Electrician.

October :1. 1909.

speed. scored through the certainty with which
The surprise of
she ran and made her course.
the meeting
was undoubtedly
the Silver Dart,
a beautifully made petrol boat with a remarkable
turn of speed.
Through a miSunderstanding she
missed her chance in the race for the bigéboats.
but later in the afternoon was given 'an exhibition
She proved so fast. that it was a problem
spin.
to catch her, and getting somewhat off the line on
her ﬁrst run across the pond, she was not properly
caught the other side.
She quickly
headed
off
again down the pond, where
another attempt to
secure her failed in like degree. and before she ﬁnally
came to hand she had completed two round trips

0

THE ELECTRiCALLY

BEING
DRIVEN LINER, "FAIRHOLME,
MR. GEO. F. Younc.

temporary pump troubles. although doing the
fastest run of the day. And so throughout the
list the fortunes of war went sadly against the
boats great praise
Of the successful
favourites.
must be accorded to the Viper, which made two
trips over the long course practically dead straight
The Belvedere II, while
at each time of asking.
unable to make the long trip. did wonderfully well
over the shorter course, though evidently not show
The Sunny
ing the speed she really can reach.
jim was one of the few which gave no trouble,
and fully earned the honours to which it became
entitled at the ﬁnish ; while the Leda V, the [dunno
and the De/enda all did good service for their respec<
tive clubs.
The reliability of electric power was
exempliﬁed in the performance of the Fairholme,
a ﬁnely-modelled liner. which. while not built for

I

STARTED

BY HER OWNER,

in brilliant if somewhat erratic fashion, to the
amused admiration of the gathering.
The failure of so many of the big boats to steer
the length of the pond decided the committee to
run all the boats in the inter<club race for the
Park Challenge
Cup across the shorter
W'embley
course, but even this simpliﬁcation of the running
did not result in a perfectly complete event. Non
starting troubles and steering ditﬁculties prevented
either club from getting the required team of four
boats to pass the posts, the Victoria Club only suc
ceeding in getting three boats home, and the Clap
Last year the destination of the
ham Club two.
Cup was decided on the performancesof three boats
per club. and on the present occasion. after some
friendly discussion between the two clubs, it was
agreed to accept the ﬁgures of two boats for each club.
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As the result of this arrangement the Clapham Club
become the holders of the Cup by the narrow margin
of 1 second only.
It is gratifying to record that
this particular event has been characterised, both
this,
last year and
by the best sportsmanship on the
part of both competing clubs, and the fact that
fortune has this year favoured the challengers in
stead of the holders, will, no doubt, add much to the
interest and keenness with which next year's race
will be run.
-It seems desirable, however, that the
conditions of the Challenge Cup races should be
revised,
and a joint conference of the clubs con
cerned is likely to be held in the near future for this
purpose.

The present meeting has emphasised
the great
difﬁculties which undoubtedly exist in handling
and controlling the big fast boats, and the question

'_

.

October 21, 1909.

EVEN-r No. l.
The ﬁrst event in the programme was the eliminat
ing race for Class A boats (4 ft. and under).
The
course was 5! yards.
The boats were all timed
against the watch, and the four fastest boats after
wards competed in a ﬁnal under the tournament
In the eliminating trials the best times
system.
were :—
Steam
hydroplane, Folly (Messrs.
and
Teague
Delves-Broughton), 9 i-5th secs.
Petrol boat, Sunny jim (Mr. A. Sheed, C.S. 8t S.C.),

12 3-5ths secs.
Steamer,
Leda
(Mr. E. Vanner, V.M.S.C.),
15 4-5ths secs.
Steamer,
Idunno (Mr. E. Rigg, C.S. & S.C.), 21
secs.
The best times amongst the boats which failed

IV

71.;

THE PETROL Boar. "SUNNY

JIM,"

of running future events on a circular course was
From the
freely discussed amongst the experts.
opinions expressed it seems that quite a number
of converts to the advantages of this method are
being made, and it is more than probable that ex
periments will be conducted in this direction on
some of the London club waters.
Turning now to the details of the proceedings,
the ofﬁcers of the day were as follows :—
0 cars 0/ the Day : Umpire, Geo. P. Young, Esq. ;
Cler of Course, Robt. Martin Weaver, Esq. ; Clerk
of Events, G. Arthur Smith, Esq. ; Assistant Clerk
Starter, Donald
of Events,
A. Lawson, Esq.;
Clare, Esq.; Timekeepers, A. W. Marshall, Esq.,
.\l.I.Mech.E., and F. H. \Vithycombe, Esq. (Ap
pointed by THE MODEL ENGINEER.)
Percival Marshall, Esq., L. \l. G.
Committee:
Ferreira, Esq.. T. \Vhitmore, Esq., Geo. F. Young,
Esq., A. Sheed, Esq., A. Lawson, Esq., H. Sanders,
Esq., R. M. WeaVer, Esq.
Stewards : Messrs. Gordon Lindsay, Edgar B0ur~
das, W. Harrison, E. Harrington, C. Taylor, jun,
G. H. Frost, ]. Mitchell, G. Smerdon, Sam Allen,
H. Hudson, T. Ford, R. Edgley, G. Crowe, R. Brown.
\V. Poole.

CROSSING

THE

POND AT FULL SPEED.

to qualify for the ﬁnal were : Lusus, 21 3-5ths secs. ;
" X. L.",
Illetre, 21 4-5ths secs. ; Ida, 24 i-5th secs. ;
26 4-5ths secs. ; Atlanta, 27 secs; Irene, 28 r—5th
secs.
On running off the ﬁnal, boat against boat in
pairs, the Sunny jim scored three wins, the Leda V
two wins, and the [dunno one win, thus taking
ﬁrst, second, and third prizes in the order named.
The prizes were silver cups.
The Folly, unfortunately, jibbed at this stage
of the proceedings,
running off her course in the
ﬁrst race, through her propeller fouling; and not
being able to get going in the others, she had to
give a. walk over to her opponents. She was, how~
ever, awarded a gold-centre
medal as a consolation

I

prize.

EVENT No. 2.
This was for Class B boats (over 4 ft.) over a
course of 143 yards.
The great anticipations of the
known ﬂiers
were
doomed to disappointment
through steering troubles, as already stated, and
the posts.
many quite failed to ﬁnish between
The ﬁnal results were :—
1. Steamer,
Viper (Mr. F. Cooper, Tooting Y.C.).
50 secs.

Electrician.
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I

].

I
I

I

II

and

margin of sec. In this event the Edouard Saul/age,
a very speedy boat, was very unfortunate in picking
up some débris on her propeller, which caused one
bronze, to be nearly
of the blades, of manganese
doubled up.
Thus ended a great day's sport;
of constant
interest because of the glorious uncertainty of

Dobson, V.M.S.C.),
De/enda
(Mr.
min. Io 4-5ths secs.
S.C.),
3. Electric. Fairholme (Mr. G. F. Young, CS.
min. 13 2-5ths secs.
Dove (Mr.
F. Dewsall, V.M.S.C.),
4. Steamer,
mm, 17 r-5th secs.
Silver cups were awarded to the ﬁrst three boats,
and a gold-centre medal to the
fourth.
The only other boat to
complete a course was the Nor
man,
min. 33 secs.
The Mo
raima
and the Belvedere
both showed
ﬁne
but
speed,
neither were able to run straight
enough to get through the posts.
2. Steamer,

II

Tm: WEMBLEY PARK CHALLENGE
CUP.

;

].

As already stated, this was
run over the short course.
The
boats selected for the respective
teams were:
VICTORIA
CLUB
(holders). Illelre. Leda IV, Belve
dzre II, and the steamer Edouard
C. Crebbin);
Sauvage
(Mr.
CLAPHAM
CLUB
(challengers),
Sunny jim. Idimno, Moraima II,
and the petrol boat Ruby (Mr .A.
Sheed).
For the Victoria Club the times
were
Leda IV, I6 2-5ths secs.
Metre, 26 secs; Belvedere II,
4-5ths secs; while for the
Clapham Club were recorded:
Surmy jim, I3 I-5th secs; Aloraima II, 12 secs.
These being the only boats on either side to com
was agreed to decide the event
plete the course,
on the performance of the Leda
and the Be]
vedere
for the Victoria Club, and the two boats
:

THE STEAMER, "VIPER."
what any one boat would do, of considerable value
because of the experience
and information gained.
The arrangements were as nearly perfect as strenuous
effort and intelligent anticipation could make them,
and on this the Clapham executive are to be cordially
Between
congratulated.
4,000 and 5.000 spectators
lined the pond, and a
crowd of this size on a
not the
public common
of
easiest
gatherings to
Except for a
control.
somewhat
disconcerting
invasion of the competi
tors' enclosure towards the
end of the afternoon, per
fect order was maintained,
and good temper and ap
a m
u
n
preciative
were everywhere evinced.
The various ofﬁcials were
exemplary in the discharge
of their duties, the start
ing and time-keeping most
methodical;
while those
members of the Clapham
Club who were on boat
catching duty displayed
feats of both ability and
agility which could only
be fully appreciated by
those who have tried their
hands at this diﬂicult and
Special mention must
even dangerous occupation.
be made of the unremitting labours of Mr. R.
Martin \Veaver, who carried out the secretarial
duties of the whole meeting most ably, and oi the

I
I

which ﬁnished for the Clapham Club. These times
added together give 26 I-5th secs. for the Victoria
Club, and 25 I-5th secs. tor the Clapham Club, the
latter, therefore, winning the cup by the narrow

II."

I
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models rather than on their machinery and per
in the water. The judges, who included
formance
the Mayor of \Vandsworth. Lieut. Barrett, R.N..
and Mr. Percival Marshall, awarded the first prize
to the Prinress Hilda, a very complete and beauti
fully ﬁnished model saloon paddle steamer. built
by Mr. Geo. F. Young. the popular Hon. Secretary
of the Club.
Second
by the
place was secured
Sz'lvrr [)art, a petrol speed launch, shown by Mr.
H. E. Wood. This. though built as a racer, was a
very complete and extremely well built model. and
ran the Prinress Hilda very close for ﬁrst place.
Mr. Young scored again with a ﬁnely proportioned
model of the cruiser Essex. this being awarded third
place; but having secured the ﬁrst prize, he with
drew his claim to third prize in favour of the Daphne,
the next boat in order of merit. The
[mphnr will be .known to many
readers of this journal as a very
handsome and fully ﬁtted electrical
model yacht, built by Mr.
R.
Jack. the President of the Toot

general managership of Mr. G. F. Young, who left
no stone unturned to ensure a successful meeting.
in handing over the conduct of the regatta to the
Clapham Steam and Sailing Club. we felt sure
we were placing it in good hands, and we are happy
to say our anticipations have been more than justi
ﬁed.
For the enterprise they have shown in bringing
the event to such a successful issue we feel deeply
indebted, and we hope, as we believe, that the
public demonstration of their abilities which they
have given will have a lasting effect on the pros
perity of their club. To the Victoria Club and to
the independent competitors who have so thoroughly
and so harmoniously given their support to the
gathering, we would also express our appreciation.
Last, but not least, must thanks be given to Lieut.

J.

ing Yacht Club.
Several of the
other exhibits secured commenda
tion.
Very amusing. and quite up
to-date, was a model of the North
Pole, surrounded by ice and snow,
and, of course. surmounted by the
ﬂag of the Clapham Club.
Tele
grams
purporting to come from
Dr. Cook, Peary. Kaiser Wilhelm,
and other prominent
controver
sialists added much to the humour
of this original model.

The Coxceur

AND PRIZE
TRIBUTION.

Model Motor Boat Championship at Glasgow
Glasgow Model Steamer Club
THEcompeted
for the championship of

recently

;

6

5

Scotland.
on the Alexandra. Park Lake, but under very un
favourable weather conditions.
Aberdeen was represented
boats:
by three
Class I—petrol motor boat.
ft.
ins.
Class 11-—
ft.
ins.
electric.
and Class III—steamer.
ft.
ins.
Class I——
Glasgow‘s three boats were
Mr. W. Cattell‘s steamer ll'iking,
Class 11
ft. ins.
—Mr. S. Russell’s steamer Veda III, 4ft.
Class III
—l\lr. T. H. Cattell’s steamer Yip” II,
ft.
ins.
The race for Class
boats
came
off last, and
in a walk over for the Glasgow boat, as
resulted
;

:

4

;

3 ;

2

5

THE CLUB EXHIBITION.
On the Thursday and Friday prior to the Regatta
a most interesting exhibition of mode] power boats
was arranged by the Clapham Club at the Alexandra
Hotel, Clapham Common. This was open to the
public without charge. and a very large number
of people took advantage of the opportunity of
of the excellent
seeing at close quarters several
boats which were to be represented in the Saturday's
The speed boats. however. formed only
racing.
one section of the show, and some very ﬁne pieces
of workmanship in the way of saloon steamers,
liners, torpedo boats, and other/models, built for
rather than for racing, were included.
appearance
To encourage
both members
and unattached
owners of models to contribute to the exhibition,
three prizes were offered by the Club, to be awarded
on the workmanship and general appearance of the

I

I

fashion.

{

6

Barrett,

whose

4

R.N., and his smart little naval
presence on duty gave a most appro
priate touch of colour to the scene, and whose ser
vices were most helpful to the Committee.
May
all future regattas be run in the same “ true blue "
William

cadets,

6

"LEDA lV."

.~\

STEAMER,

I

The concluding event in this busy
period in the history of the Club
was the concert and prize distribu
tion, held at the Avondale Hall,
Landor Road. Clapham, S.\\'., on
Tuesday evening. October 12th.
The chair was taken by Mr. Perciml
Marshall, who. during the evening.
the prizes for
formally presented
both the Regatta and the Exhibition to the for
tunate competitors. Mr. Marshall congratulated
the Club on the healthy activity they were showing
and on the great success which had attended their
efforts during the events of the previous few days
most excellent programme was carried out under
the able direction of Mr. G. A. Smith. and a tho
roughly enjoyable evening spent by all present.

3
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Base is made of four sticks of American white
vvood, each
in. by Q in. ; they are 2} ins. apart
at one end and meet at the other, and held together
by two pieces of wood nailed at the sides.
The
design, as will be seen from the illustration, is of
the monoplane type.
The main plane is made of
thick cardboard, i8 ins. across the tips by 5%-ins.
breadth.
The rear plane is
ins. across the tips
by 3} ins. breadth. This includes two small movable
end planes which are each 2 ins. in width.
A two
bladed screw propeller is placed at the front ; it is
blades,
14; ins. breadth at the tips
9 ins. diam.;
made of a single piece of American oak } in. thick
twisted out of the straight;
the blades are i} in.
breadth at the centre, and canted about
It
in.
driven by a compound wound electric motor
volts pressure. current being supplied
working at
by the reﬁll dry batteries for a pocket electric lamp,
and
attached direct to the motor spindle, which
has been extended by a piece soldered
on.
The
weight of machine and motor is i} lbs., or with

i

is

model is of interest, being electrically driven
tried in a somewhat unusual way. The
following description is from some particulars
_
kindly supplied by the owner, Mr. ]. L. Cannon,
of 61, Belsize Avenue, Palmerston Road. Bewes

THISand

a

is

if

Aeroplane.

is

An Electriaily Driven Model

batteries are exhausted the machine descends slowly,
and
caught by the operator before it reaches
The highest ﬂight yet accomplished
the ground.
ft. duration eight minutes, approximate.
about
Mr. Cannon calls this machine an electroplane, and
better
considers that an electrically-driven model
than an indiarubber-driven model to experiment
with.
He states, however. that the batteries be
come exhausted very quickly, so that convenience
many ﬂights are
obtained at some expense
also
A drawback to electric propulsion
made.
a high number
heaviness. but this does not matter
In a recent ex
of revolutions per minute
used.
periment
higher voltage was tried with the result
that the motor winding fused somewhere.
Mr.
Cannon concludes from this that there is a limit to
to
obtain.
the number of revolutions possible
It
gratifying to ﬁnd an experimenter having
the courage to use an electric motor and battery to
drive his model, instead of the almost universal
twisted rubber cord. That electricity is not hope
if

II

39l

is
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Class

3
5

In

and Electrician.

is

Aberdeen craft could not get off her mark.
II, owing to l'eria
fouling with a sailing
boat, this race was declared off.
At the time of
fouling she was leading by 30 yards. and would have
no doubt. won by 60 yards if she had got leave to
ﬁnish. Class 111 event resulted in an easy win for
by 40 yards, thus enabling Glasgow to
l"ipe_r
continue to hold the championship of Scotland.
the

l
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seems evident by Mr. Cannon’s
lessly outclassed
sad story of the loss of an electrically-propelled
model of the box type, which, imitating the unfor
tunate dirigible La Patric, broke away one evening
in the early part of this year, and ﬂew into the un
known, the course bting from Belsize Avenue over
The lifting surface of this
the Alexandra Palace.
was about I2 sq. ft., and
machine
carried an
lbs.
electric accumulator weighing about
Mr.
Cannon, though highly gratiﬁed at the ﬂying capa
bilities of his machine, still deplores his loss.
If
any of our readers have found a derelict aeroplane
which appears to be the long lost one, perhaps they
will be kind enough to communicate with Mr.
Cannon.

Small Controller for Series
Motor.
By S. BOLTON.
a rough sketch, Fig.
(not to scale) of a
small controller for a series-wound motor, pro
viding a means of both altering the direction
of rotation and speed.
made of ebonite sheet
The base of the switch
or of any hard wood, size about
ins. by 5% ins.
in., the former being preferable, on account
by
of its neat appearance, its insulating powers, and
also the ease by which
may be drilled, cut, etc.
i
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batteries
on just under
lbs.
Our readers will
notice that this machine
similar to the Blériot
but
has no vertical rudder.
monoplane,
Steering
to right or left
accomplished byeither of the two
If these two
small end planes situated at the rear.
rises, this
are both dipped the machine
planes
position being used when starting.
“'hen the machine is to be used a short length
of strong rubber
attached to the under side of
the frame,
light line is attached to the rubber,
the object being to absorb any sudden jerk when
pulling down. An assistant holds the line loosely,
and the operator launches the machine
off a tall
It then ﬂies in a large circle, plenty
pair of trestles.
of line being played out at discretion.
When the

it

DRIVEN MODEL AEROPLANE.
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The switch handle, H H1 H2, which is cut from
a piece of brass sheet, 3-32nds in. thick. in the shape
of a T, has three arms, two short (HI1 and H2)
and one long, H (to the end of which is ﬁxed the
wooden or ﬁbre operating handle, Fig. 4).
The cross
piece of the T, Hl- H2, has a brass contact stud
at each end, and these two studs are held in con
tact with the two semi-circular pieces of brass,
C and D, by the natural springiness of the brass
arms.
The brass stud H2 is bolted to and is in
electrical connection with its arm, but the studs
HZl and A are insulated from their respective arms
by ﬁbre washers. as shown in Fig. 2. These two
studs are connected to one another by a piece
of insulated copper wire, S.
The stud A on arm H, makes contact with the
studs T (I, 2, etc.), and as the switch handle is
moved round to the left, it has the effect of cutting
out the resistance coils R, and so allowing the

and Electrician.
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This being connected to stud A, the current ﬂows
along the wire 5 and through the resistance wire R
to stud NO. I. From here it flows to stud No. I2.
and through terminal Q to the armature of the
motor. Back through terminal P, through centre
pivot ], to the switch arm H2 and con tact piece D to
terminal F. through ﬁeld coils to F. and back to the
source
of energy through
B. Connections are
made under the base, with 18 gauge s.c.c. wire,
which is run through valve tubing to ensure good
insulation.
This tubing is made of indiarubber
of about i in. outside diameter, and can be bought
For a small motor,
cheaply at any cycle shop.
such as the "Don," used in connection with a

F:

q 4'

DETAILS OF CONTROLLER.
4-volt accumulator, 24 gauge iron wire may be used
for the resistance, the best lengths being found by
experiment, but for larger powers manganin wire
is the best to use.
The base is hinged on a shallow
box of wood.

Easily Made Terminals.
By D. CLEASE.
Simple terminals can easily be made without a
lathe as follows : The easiest is made from a cheese
The baseboard is recessed
head screw and two nuts.
to take the head of the screw, and a hole drilled
so that it just clears the screw shank.
A thin
washer is slipped on and nut I screwed down tight;
nut 2 acts as the terminal nut, clamping the wire
tight on to nut i (Fig. I).

CONTROLLER

FOR A SERIES Moron.

motor to accelerate.
When the handle is moved
to the right, more resistance is added to the passage
of the current, and consequently the speed of the
motor drops. On moving the handle further round
to the studs T (7, 8, etc.), past the neutral stud K,
the direction Of rotation of the armature changes,
and its speed increases until stud T I2 is reached,
when the full power of the current is utilised.
Detail of resistance studs is shown in Fig. 3.
The semi-circular contact pieces C and D are
made
of I-16th-in. brass sheet, secured to the
base by countersunk screws, ﬁled ﬂush, and are
separated by a space of about I-I6th in. at M and N.
The action of the switch is as follows :—The
current enters at terminal G, whence it travels
to the contact piece C, and therefrom to stud H.

Fig. 2 is made by cutting a binding screw in
half (Fig. 2a) and soldering a screw shank into the
end.
Fig. 3 is a bit of round bra'ss rod. drilled and
tapped to take a screw at the top, which comes down
to
on
the wire through the i-Ioth-in. hole in the
middle. The bottom is drilled to about i in., and
a wood-screw shank sweated in, or a metal screw
can be sweated in if desirable.

A HYDRAULIC dredge reclaiming land at Bombay.
India. recently dredged a channel through stih' blue
clay 300 ft. wide. 21 it. deep, and 1,000 ft. long in
eighty-ﬁve working hours, the average rate of dis
charge being 2,700 cubic yards per hour.

employed in conjunction with piston valves
working above the cylinders. The valves of
are for inside, and those of
the high-pressure
ti e low-pressure for outside admission.
The boiler is ﬁtted with the Belpaire type
of ﬁrebox, with widened grate, and it will
begged that fora 2__-ft:gauge locomotive its
dimensions are on the large side, although
under the circumstances an even larger boiler
As it is, the writer
might be employed.
believes
this to be the largest boiler yet
fitted to a. locomotive for the 2-ft. gauge.
of this engine marks a
The appearance
new departure in locomotive practice and
construction, and the developments which
may follow are not easy to foretell. The lead
ing dimensions are as giVen below :—
Diameter—u.-P.,
1] ins.;
Cylinders:
L.-P.. l7 ins.
Piston stroke, 16 ins.
Wheels, diameter, 2 ft. 7i, ins.
\Nheelbase of each bogie, 4 ft.
Total wheelbase, 26 ft. 9 ins.
Total heating surface, 628 sq. ft.
Grate area, 14-8 sq. ft.
Boiler pressure, 195 lbs.
Weight in working order (about), 34 tons.
ENGINES FOR THE Ruvmuav
RAILWAY.
During 1904 or x905 the Rhymney Railway
put into service some large 0—6—2 type tank
New

TANK

@- Co., Ltd., [0: the Tasmanian
by Beyer, Peacock

THE GARRATT LOCOMOTIVE.
Reference was made in a previous Note to
the trials, attended by the writer, of the ﬁrst
locomotive built on the new principle invented
by Mr. Herbert Garratt, late locomotive super
intendent of the Lagos and other Colonial
The engine, with another of the
Railways.
same type and proportions, is now on its way
out to Tasmania, where it will be employed
on heavy grades for banking and ordinary
It is a four-cylinder com
hauling service.
pound, with a steam bogie at each end, and
the boiler placed between them, the purpose
being to obtain a very ﬂexible wheelbase, and
at the same time leave the designer free to
employ a boiler of exceptionally large propor
tions.
By the courtesy of Messrs. Beyer, Pea
cock, & Co., Ltd., the writer is enabled
to
submit a photograph of the engine for pub
The high-pressure
lication on this page.
bogie is at the rear of the cab, and the low
end, a water
pressure one at the opposite
tank being located Over the low-pressure bogie,
and a combined tank and coal bunker over
A large pipe, with
the high pressure
one.
ball joints, carries the exhaust steam from
to the low-pressure cylinder,
the high-pressure
and a simple change valve is provided, so
that the engine may be worked as a four
The steam
cylinder simple when desired.
pipe referred to acts as the intermediate
receiver while the engine is working com
pound, and as the exhaust pipe when it is
\Valschaerts valve gear is
working simple.

Railways.)

A.M.I.Mech.E.

(Built

S. LAKE,

LOCOMOTIVE.

CHAS.

Notes.

GARRATT

By
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The grate area is 14-5 sq. ft.. and the working pres
sure of the boiler 175 lbs. per sq. in.
With the
engine in full working order, there is a total load
on the rails of 6! tons 5 cwts., of which 52} tons
are carried by the coupled wheels, and therefore
constitute the adhesion weight. The radial truck
at the rear end supports the remaining 8Q tons.
Th: maximum load on any one axle is 18} tons.
The engine develops a maximum tractiVe force
of 22,110 lbs.
The capacity of the water tank
is 1,300 galls.
and
the
bunker accommodates

New

2Q tons of coal.

Goon WORK BY A TANK Enema.
to the temporary disablement of the
engine
hauling a Great Central corridor
express
train of six coaches recently, the work of taking
the train from Aylesbury to Marylebone, a distance
of 315} miles, for which the schedule allowance was
devolved upon one of the 4—4--;
50 minutes,
Owing

i

Six-courts!) RADIAL TANK ENGINE roe rm;

solid bushed ends of circular formation. The coal
bunker is shorter and of less capacity in the new
engines, and a smaller grate. area is provided, the
total heating surface remaining as before.
On
the other hand, the weight in working order has
been materially increased,
and with it also the
adhesion factor.
The boiler mountings are different again, the.
having brass~covered domes and
engines
present
exposed safety valve columns, while the previous
ones had painted domes and cased-in safety valves.
The outline of the cab and length of the side tanks
The cylinders in the
have likewise been modiﬁed.
“
new
No. 4." Class are 18 ins. diameter by 26—in.
stroke;
coupled wheels, 5 ft. 3 ins. diameter;
and bogie wheels, 3 ft. 6 ins. diameter.
The ﬁxed
wheelbase is 15 ft. 3 ins., and the total wheelbaSe.
21 ft. 9 ins.
The heating surfaces are distributed
as follows :—
. 1,268 sq. ft.
In the tubes
In the ﬁrebox. .
105 sq. ft.
Giving a total heating surface of 1,373 sq. ft.

annxev

RAILWAY.

type tank engines of the later series, and although
owing to a late start from Aylesbury, a. punctual
arrival in London was out of the question, the run
was made without apparent difﬁculty in the ordi
nary time allowance. The engine shaped very
well indeed on the trying grades approaching Amer
sham, and
ran with great swiftness on the falling
ones beyond, while the run in from passing Harrow.
with a slight check near Neasden, was accomplished
in just over ll minutes.
From some considerable
of the capabilities of the tank engines
experience
referred to, the writer has formed a high opinion
of what they can do, and was therefore not surprised
that one of their number should perform so well
when given the task ordinarily allotted to a much
faster and more powerful engine.
The load would
be about 180 tons, all told, and the average speed
from start to stop approximately 47 n1.p.h. A
highly creditable performance.

REBUILT TANK ENGINES, LB.
S.C. RAILWAY.
One or two correspondents have forwarded to
the writer cuttings from
contempsrary in which
3'.

which have proved successful in performing
heavy mineral train hauling and other work On that
line, and it being necessary to extend the locomotiVe
stock during the present year, they have had built
a further series of these engines, in the design of
which some modiﬁcations have been introduced.
from
One of the new engines recently delivered
Robert Stephenson
& (10.,
the works of Messrs.
Ltd, is illustrath herewith.
The cylinders are
inside the frames and drive the crank axle of the
middle pair of coupled wheels, the slide-valves
working between the cylinders. The earlier engines
but the preSent ones have
had Belpaire ﬁreboxes,
the ordinary type of box, as seen in the illustration.
The boiler is now placed higher above the rails,
the coupled wheels being 9 ins. larger in diameter
are found in
than formerly.
Other ditferences
(ll-tailed and external features, and also in some of
The. coupling
th'. more
important dimensions.
rods haw strapped ends, instead of the more usual

engines,

a
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illustrations of tour- and six~coupled tank engines,
rebuilt “ith largr boilers, on the LB. & SC.
Railway. appear. and they ask for reproductions
showing the same engines and giving their chi"!
Accordingly, the writer has been in
dimensions.
communication with Mr. D. Earle Marsh, the loco<
motive superintendent on the matter. and has been
informed that there are no ofﬁcial hotographs oi
have been
the engines, but lists of the dimensmns
courtcously sent, and these lists are reproduced
below.

Bogie Tank.
Radial Tank.
Cylinders—
18ins. X 26 ins. 18ins. x 26 ins.
Diam. &stroke
Diameter—
Coup. wheels .. 5 it.
5 it. 6 ins.
Radiator bogie 4 it.
3 it.
Boiler——

diam.
Largest
.
(inside)
Bet. tubeplates
Height of centre.
.
irom rail
No. of tubes . .
Diam. of tubes
(outside)

..

Heating surface—
..
Tubes
.
Firebox
..
Total ..
.
Grate area
Working pressure
Capacity—
..
Tanks
..
Bunker
Weight (in work
.
ing order)

4 it. 5 ins.
10 it. 8+3 ins.

4 it. 5 ins.
10 It. 8+3 ins.

7 ft. 9} ins.
204

8 it.

1} ins.

1} ins.

1,003 sq. ft.
97 sq. it.
1,100 sq. ft.
17-35 sq. it.
170 lbs. sq. in.

1,003 sq. ft.
97 sq. it.
1,100 sq. it.
17-35 sq. ft.
170 lbs. sq. in.

1,408 galls.

1,161 galls.
2 tons

56 tons 17 cwts.

53 tons 13 cuts.
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light brass ring. this latter ring being again
ﬁtted into a slightly larger similar brass one. The
two brass rings (hollow and of rectangular section)
were picked up by the writer in Farringdon Market
for a few pence ; they are excellent for the purpose.
They are without
being both light and strong.
doubt the rings used in certain kinds of brass bed
In the ﬁgure the outer brass ring is also
steads.
capable of rotation in a horizontal plane about a
vertical axis running down into the wooden stand
This axis should run right down
and pedestal.
it
where
to almost the bottom of the pedestal,
should turn on a pin point. It should not be less
This axis is capable of being ﬁxed
than 6 ins. long.
by means of the screw shown on top right-hand side
of the wooden stand. Two similar screws above
sides of the outer larger brass ring
on opposite
control and ﬁx, it necessary, the rotation of the
large

104
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The Gyroscope and Its Appli
cations:
From Spinning Top to Mono Rail.
By V. E. jonNsoN, MA.

.'

(Cc nlinued from page 366.)
EFERRING to Experiment X, let us proceed
now to investigate more fully and carefully
curious phenomena there met With.
the
In order to do this, it is necessary that the axis
of spin should be capable of easily changing its
To do this, take a ring of such diameter
direction.
that the ring of the gyroscope will easily pass through
it—i.e.. take one whose inside diameter is about
of the ring
1- in. greater than the outside diameter
In the latter drill two holes
of the gyroscope.
partly through at the place where the thick ring
and guard-ring intersect. Through the larger outer
ring drill two holes; tap them. and screw through
them two pin-pointed pivots into the two_partly
drilled holes in centre of the gyroscopic ring, so
The gyroscope
that it can turn freely on them.
in any position on the pivots;
should balance
if it does not. it must be adjusted until it does.
In this instrument, whilst the outer ring is ﬁxed.
the gyroscopic axis is capable of rotating in a llXCll

R

plane.
Fig. 4 shows such an instrument, known as :1.
This particular instrument
compound gyroscope.
was constructed out of a sewing machine flywliczl
mountrd on a longisli iron spindle, ﬁtted into a

1’1u.4.—A

Convounn

GYROSCOPE.

In this
gyroscopic ring about its horizontal axis.
ﬁgure there is no guard-ring.
Experiment XI V.—Hold (or. better, fasten) the
larger outer ring in a vertical position (any ﬁxed
position will do as well). Spin the gyroscopic
It the
disc and place its axis in a certain plane.
gyrosmpe balances properly, and the containing
ring remains steady, the axis will remain in any
If not. adjust till it
plane in which it is placed.
does.

spin the gyroscope
Experiment X V.-—Again
and place the axis in a horizontal plane : the larger
is therefore
vertical.
and outer containing-ring
Suppose it held in such a position that the points
to this outer ring
of attachment of the gyroscope
are at its highest and lowest points respectively.
Tilt the outer containing-ring ﬁrst to the one side,
and then to the other. The gyroscopic axis no
longer remains steady, but swings round one way
or the other, according to the tilt given to the outer
ring.
Exﬂen'men!
the

but spin

XVl.—Repcat
gyroscope

the above

in the opposite

QXperiment.

direction;
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carefully the tilt or swing round of the gyro
axis. It is now in the opposite direction to
what it was before.
notice
scopic

Experiment XVII.»—In the last two experiments
the outer containing-ring of the gyroscope
was in
a vertical plane and the gyroscopic axis horizontal.
Place the outer containing-ring horizontal;
the
spinning axis will now be vertical.
Repeat the
experiment, and note carefully what follows.
Experiment X VIII.—Investigate what results
follow in any intermediate position of the outer
ring.
By careful observation of the direction of the spin
and of the axis and direction about which you
partially rotate the entire apparatus—when you
tilt it ﬁrst to one side and then to the other—prove
that: the direction in which the gyroscopic axis
st‘ts itsrl/ is such as to put itself in better agrccment
with the axis about which you are rotating it, and
to have the direction of its spin in the same direction
as you rotate it.
This is a most important deduc
tion. and should be corroborated by means of the
piece of apparatus shown in Fig. 2.
In order to carry our investigations a step further,
we construct a piece of apparatus of which Fig. 5
is a vertical section.
A B is the gyroscopic dise.
rotating about a horizontal axis 0. This axis is
ﬁtted into a rectangular framework CD, which
same framework is capable
of rotation about a
vertical axis XH, turning on a pin-point at H,
in order that this movement shall be as free as
ssible.
SN TV is the containing framework.
xed to a base G K, to which are fastened two V
shaped
pieces, terminating in pin-points P', P'
standing on the board Q R. H 18 a handle at the
end of the arm H R, capable of turning the frame
work CD about its vertical axis. Instead of
CD, etc., we can, of course, substitute our ordi
nary gyroscope,__ ﬁxing it to a suitable containing
framework.
the
Experiment XIX.——Spin
gyroscopic disc
and balance the apparatus carefully on the pin
P',
P“. Notice that it shows a decided ten
points
dency to balance, and may do so for some little
time.
But gradually the plane of the gyroscopic
disc swings out of the plane of the framework,
the apparatus leans to one side, the disc swings
further out of this plane, and the apparatus falls
over to one side.
Repeat the experiment several
times.
Notice that the apparatus has no tendency
to resume the perpendicular once it begins to lean to
‘

one side.

above
Experiment XX.—Repeat the
experi
but as soon as you see the plane of the spin
ning disc move to one side—out of the plane of the
containing framework—urge it forward a little in
the direction in which it is turning by means of the
handle
marked M. Notice carefully the effect
produced—the whole apparatus rises—tends to
resume
the vertical;
move it still further:
it
rises still more, and may even become more than
vertical and lean over to the other side if the push or
Continue the experiment until
twist be at all strong.
you have clearly shown that by little pushes,
pulls, etc., on the handle M, the apparatus
can be not only made to balance, but made to recover
its balance when lost.
Always move the handle M
in the same direction in which the spinning apparatus
'tends to turn it when it is Prusssing.
Hurry on
ment,

and

Electrlclai.
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the precession, and the precessing body tends to rise.
Observe that the plane of the spinning disc or the
axis of the same moves out of its original position
because
the
apparatus leans (tilts over)-i'.e.,
begins to turn about an axis. the pin-points on which
the apparatus rests being the axis as it were. and
that the gyroscope always moves in such a manner
as to have its axis in better agreement with the new
axis of rotation, and the direction of its spin the
same (as far as possible)
as the new direction of
‘

rotation.

It is clear that it
”
action
hurrying-on
" automatic,"
and we
which will maintain
“

remains only to make

this

on the precessing gyroscope
have a piece of apparatus
itself in equilibrium
when
moving along a straight line.
Theoretically, then, we have arrived at a mono
rail capable of travelling along a straight line
(leaving curves for a later consideration).
We
then, to consider how this precessional
proceed,
movement can be made automatic.

Experiment XXL—Take a light hoop of metal
or wood, grasp it ﬁrmly in the hand, and throw
it into the air close to the ground, giving it at the

i

PI

_

_-

p)

FIG. §.—VERTICAL SECTION or GYRoscoPic
APPARATUS.
a sharp spin as you do so.
If the spin
one, the moment the hoop touches the
to run along in the same
vground it commences
direction
as its spin.
Supposing you throw the
h00p from you, giving it a twist towards yourself
as you do so (this being the easiest initial experi
ment to make), the hoop, on touching the ground.
runs back to you, or even past you. Other and
similar experiments can easily be inferred and
tried, and the following law deduced :—
same time
be a good

That in rolling or spinning contact the tendency
is to roll in the direction 0/ the spin.

Experiment X X II .—Hold a straight-edge—a knife
or ruler—to the axis of a gyroscope, pressing it
lightly against; it will run along it, the direction
being dependent on the spin, and on which side
(top or bottom) the axis be touched.

XXII

[.—Prove clearly by touching
Experiment
the axis, ﬁrst on the top and then on the bottom.
that the axis moves in the two cases in opposite

directions.
Clearly, we have here an automatic means of
"
" the
If we ﬁx two such
hurrying on
precession.
one on either side of one end of the
straight-edges,

The Model Engineer and Electrician.

to_

it

to

is.

the ap
not spinning;
the gyroscope
These
paratus
propped 11 standing on a table.
think, serve
giVe a very
two illustrations shou
good general idea of what one of these ordinary
in
mono rail models is like before considering
\\'e have the ordinary gyroscopic
more detail.
top with its two rings (containing and guard).
nad outside this the outer ring (which transforms

In Fig.

d,

swings

gyroscope

I

in such a manner that when the
out of its original plane in one
direction it shall touch or shall be touched by one
straight-edge or plane. and as we now know, be
hurried forward in so doing. and when swinging
out of the vertical in the other direction it shall
touch, or shall be touched by, the other plane,
and be similarly hurried on in the opposite direction.
Such an arrangement is easy to discuss theoretic
ally, but, practically, it took the writer nearly six
arrive at a com
months of experimental work
pletely satisfactory and simple practical solution
of it.

gyroscopic axis,

$97

is 7
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Expcriment XXI V.—It
quite clear that some
must be adopted by which the gyroscopic
axis can swing back clear of a plane along which
must be able
former contact has hurried it—i.c.,
to return to its central position,
necessary, with
out contact. Consider a case in point—the swing
moving
and containing-frame,
of the gyroscope
to one side (say, the
about its axis XC H (Fig.
right-hand, looking from back to front), has caused
the axis on this side to move backwards. The
contact plane hurrying it still further in this direc
in fact,
does more
tion rights the apparatus;
a slight list in the opposite
than this—giving
the axis moves
direction.
Under this inﬂuence
must be able to
back along its former path;
do this without touching the former contact
which would only delay the precessional
plane,
movement and cause the apparatus to fall. To
obvious that the contact
accomplish this, it
planes must not be rigidly attached to the outer
ring or containing-frame of the gyroscope.
it

5)

if

it

means

is

it

it

from.a simple into a compound gyroscope).
will be noticed, leaves the gyroscope free
This ring,
The outer containing
to rotate about averlical axis.
ring
again itself contained within a wooden rect
angular framework (to which are fastened two ordi
nary pulley wheels on which the apparatus runs)
in such a manner as to be capable of rotation about
This latter rotation is, however,
a horizontal axis.
restricted by adjustable stops, shown in the middle
.of the lowest side of the rectangular framework,
The two
only about 3-I6ths in.
and its play
"
precessional contact planes" (with the gyroscopic
axis between them) cross the. rectangular frame
centrally parallel to its horizontal sides.
They are
adjustable, made of iron, and curved, also hollowed
out in a manner to be explained later.
In a piece of apparatus constructed as above
"
will be found that the
compound gyroscope."
when spinning, will (following laws already experi
mented on) keep itself in a vertical plane, whilst
free to tilt
the rest of the mono rail apparatus
or fall sideways. Whilst the whole apparatus is
upright, the gyroscope spins with its axis stationary
but as soon as the outer apparatus
in position;
tilts ever so little to one side, then either the upper
"
“
contact planes
or lower
touched
precessional
“
by the rapidly spinning gyroscopic axis, the
pre
"
hurried on, and the apparatus righted.
cession
The full answer as to how this righting action
shall be just sufﬁcient and no more, and of how
the spinning axis can return to its central position
free of contact with the controlling planes, will be
dealt with in our next article.
is

is

is

it

is

is

it

it

Pic. 7._A SIMPLE Form or Mono RAIL.

Fro.

6.;A

SIMPLE Form

or Mono RAIL.

(To be continued.)

6

7

is

is

is

(3

are from two photographs of the
and
Figs.
simplest form of mono rail model capable of main
taining itself in perfect equilibrium when travelling
In Fig.
along a straight line or when stationary:
spinningdind the model is balancing
the gyroscope
naturally
itself (stationary) on a slack wire. It
more difﬁcult to do this than when in motion.
The exposure was '2} seconds, and it should _be
carefully noticed how very slightly the balancing
blurred, showing but
part of the apparatus
Very slight movement during the time of exposure.

THE Great Eastern Railway Company has prac<
tically closed its stations at Theobald's Grove,
Forty Hill, and Churchbury, and has withdrawn
Cheshunt
its clerical staff from those places.
will, for the future, deal with traffic for Theobald's
Grove and Forty Hill, and Lower Edmonton with
that for Churchbury.

i
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How to Make a “ Synchronome”
Electrical Time Transmitter.

on faceplate oi lathe.
With a graving tool start a
hole near corner of angle, and drill a 3~64ths in.
hole right through ; alter the position on faceplate,

By 'i‘nos. POWELL.
to many enquiries from our readers
on the subject of electric time transmitters,
an article on which appeared
in Tm: Mom-n,
ENGINEER for July 22nd, 1909. we now publish
detailed drawings and full instructions for making
what is undoubtedly the simplest and best: article
It is the invention of Mr. F. Hope
of this class.
]ones, M.l.E.E., of the Synchronome Company, of
Road, London, EC.
lie is
32 and 34, (Tlerkenwell
willing to favour amateurs with the full permission
to make same, and is also able to supply the neces_
sary castings to intending constructors.
In this issue we give (Fig. I) a woodcut of the
complete masterpiece with dial; Fig. 2, the corn
plete mechanism. less ‘the dial and case; Fig. 3.
aworking drawing of Fig. 2, less the top part of
casting, which is shown broken otl; Fig. 4, details
of parts shown separately; Fig. 5, details of the
pendulum suspension; and Fig. 11, details of hob
A full description having been given
and magnet.
already of the action of the apparatus, wewill
start right away on its construction. _
\Ve will commence with the baseplate- (Fig: 3),
which is of cast iron. First, ﬁle up the ﬂat part,
chalk the bosses on all four sides and scribe all
round, giving the heights of boss A 1 15-32nds ins.,
in., and C it in., then ﬁle dead to these lines,
B
and unless this is done the bearing brasses will not

TIMF.

TRANSMITTER.

N response

THE

“SYNCHRONOME”

ELECTRICAL

i

ﬁt ﬁrm and truly.
Next ﬁle up the magnet yoke boss and centre
punch in the positions shown, then drill the two
7~32nds in. holes for the magnet cores and the hole
[or the armature tailspring screw, which is to be
tapped 5 B.A.
To drill these holes, if ordinary twist drills are
used, it will be necessary to lengthen them by taking
a length of, say, 5-16ths in. round brass, chucking
it in the lathe, and drilling a hole up the end with
the drill to be lengthened,
then drop a little sott
solder into the hole, and after having cleaned the
of
drill
and
a
shank
ﬁled
small ﬂat near its end
apply a little ﬂux, then heat up the rod suﬁiciently
solder,
and
drill
to melt
insert
in hole in the rod
and allow to cool, care being taken not to draw
the temper of drill.
Next drill the boss A, and tap 5 B..\. for the small
back stop pillar D at adistanCe of I 1-16th ins. from
base, and the most difﬁcult drilling is ﬁnished.
\Ve now turn our attention to the bearings for the
pivots E, F, G, H. These are to be formed in the
by drilling and tapping 4 BA. at the
baseplate
points shown, and ﬁtting brass screws which have
a 3-64ths in. hole drilled up from the end about
in.
This must be done accurately, otherwise
deep.
the spindles will tend to bind.
Fitted with lock
nuts at back of base-plate, these screws form ideal
and should they become worn after a
bearings,
few centuries’
working, the wear can readily be
taken up.
To enable us to ﬁt the front bearing brasses it
will be advisable to make a jig. Take a piece of
5-16ths in. square brass about 5 ins. long, cut into
two parts, and with the aid of a ﬂat surface and soft
solder make an approximate right angle (see A,
Fig. 4). File or grind ﬂat on one side, and mount

i

Fm.

r.

r-an.

COMPLETE

MASTERPIECE,

wrrn DIAL.

2

2

and drill a similar hole at a distance of
3-32nds. ins
turther along one arm. If we now insert a straight
ins. long, of 3-64ths in. silver steel
length, about

October 2 i, 1909.

The Model Engineer and Electrician.

'1‘

wire into each of these holes and let them project
on the true side of jig for about 1-16th in., and
place these projections into the holes in bearing
screws in base, we shall be able to set the outer
The two projections
bearing brasses correctly.
will be required in setting the bearings for E and F
(Fig. 3), and only one for the others.
The bearing plates E, F, G, H, may now be ﬁled
to shape, and have the bearing and ﬁxing holes
drilled; then by placing the bearing hole over the
3464ths in. rod of jig we shall be able to mark off
the respective bosses for ﬁxing screws.
In addition
to the ﬁxing screws, locating holes are to be drilled
right through brass and into boss to a depth of
about 3-i6ths in. to take brass steady pins, which
will stop any tendency on the part of the bearing
plate to swivel round its ﬁxing screw, and will ensure
accuracy in replacing bearing if at any time same
should be removed.
The pillars for the armature
stroke limiting screws P and Pi, (Fig. 3), are ﬁxed
by screws passing through baseplate from back,
and the two main terminals T and Tr (Fig. 3) in
the same manner;
but these must be insulated
from base by means of short ebonite or vulcanised
ﬁbre tubes and washers or similar insulators.
We will now clean up the magnet cores, which
are 22 ins. long by 5-i6ths in. diameter, and pro
One end of each is
ject 2 3-16ths in. from yoke.
tumed down to 7-32nds in. for a distance of 3-16ths
in., and is drilled and tapped 3 B.A. to take the
iron screw which is used to hold it
cheese-head
to the yoke.
The brass bobbin cheeks should be
turned 25—32nds in. diameter, and bored a. tight ﬁt
for magnet cores.
The insulation for winding will be satisfactory
if carried out as shown at I (Fig. (1), the discs being
bored a tight ﬁt on ﬁbre tube, and the centre disc
at the end where three are shown, having a slot cut
from its centre to periphery to accommodate the
of winding.
commencement
The gravity arm B (Fig. 4) may be taken in hand
next. First, ﬁle ﬂat on front surface, mount on
lathe faceplate, and drill a kin. hole truly through
At a distance of
centre of boss Li to take pivot.
2i ins. from this centre, cut an oblong slot right
through the arm } in. full wide, and about 3-ioths in.
(Fig. 4), which is
long, to take the catch peg C
made of 3-16ths in. tool steel ﬁled square where
it passes through slot, and screwed and ﬁtted with
a 5 B.A. nut to ﬁx it to gravity arm.
The square
part ensures the under ﬂat side of the projecting
part keeping horizontal, and the slot allows of
Regarding the front bearing
slight adjustment.
plate for roller M, it will be advisable to rebate as
shown, and ﬁx to the projection on arm provided
for the purpose, then clamp all together on lathe
faceplate, and starting the hole truly drill 3-64ths in.
right throuin plate and arm ; this will ensure
accuracy.
On the back of vertical part of arm ﬁx a piece of
ebonite or vulcanised ﬁbre 1 15-16ths in. by 7-16tlis
in. by } in. by means of two countersunk headed
brass screws
passed through from back of ﬁbre
and n'veted over on front of arm ; when these are
ﬁled ﬂush, they will not be noticeable.
Cut a
i 15-16th~ins. length of lin. by [>16th in. brass,
and at one end solder a small square of platinum,
and near the other end drill and tap 8 BA. to take
screw and washer
for binding the
a. cheese-head
ﬂexible insulated wire which leads from the insulated
(Fig. 3). Fix this plate by countersunk
terminal

399

FIG. 2.—Tne COMPLETE MECHANISM
OF
" SYNCHRONOME ” Erecrmcu.
THE
TIME TRANSMITTER.

The Model Engineer and Electrician.

400

screws to ﬁbre bloclg at right-hand side and
touching back edge, as shown at B (Fig. 4); of
course, the screws in this plate must be so spaced

of

brass

l

in. from this end and edgewise drill a r-roth int
hole right through to take pivot; at the other end
4 ins. from pivot centre and on the face of armature

One-hall

lull

si -e.)

1
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a hole
to be drilled and tapped
BA. to lake the
contact screw, the end of which
drilled riﬁth in.
and has a piece of 1-16th in. platinum wire ﬁxed in.
Near the pivot end of armature will be seen a small
cheese-head
screw and washer
R
these are to
clamp a short length of insulated ﬂexible wire
;

2

l

that they do not come near the two which hold ﬁbre
block to gravity arm.
We will now take the length of in. by in. iron for
armature, and shape as shown in front and side
(Fig. 3), and lix the small hook at the
elevation
At a distance
lower end to take the tail-spring.
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which leads to the magnet windings. The other end
-of coil passes through a large hole in the baseplate
behind the magnet, and is clamped to the underside
-of terminal Tr (Fig. 3).
The I5-t00th wheel had
better be polished now, and it will be found to
have a 5432nds in. hole in its centre ; chuck a piece
of 5-16ths in. brass rod, and drill a 3<32nds in. hole
centrally ;} in. deep; now turn the outside down
for a distance of 1-16th in. to 5-32nds in. diameter
to tightly ﬁt the hole in wheel, and part off 7-32nds
in. total length. Now, from a piece of 5-r6ths in.
silver steel turn the pivot D (Fig. 4) 1% ins. length
over all, turn down at the ends to 3‘64ths in. bare
for a distance of 3-32nds in. to ﬁt bearings: from
one of the shoulders thus formed, and for a distance
of 5-i6ths in. bare turn down to 3-32nds in. to ﬁt
Now, from
the hole in the bush for 15-tooth wheel.
the shoulder at the other end, and for a distance
of 13-16ths in., turn down to 3-32nds in. ; the next
9-32nds in. is to be left 5-16ths in. diameter, and
the remaining space between this and the wheel
bush may be reduced or left full as taste dictates.
Drill a 3-64ths in. hole diametrically through the
centre of the thick part, and drill and tap a hole
.at right angles to this to take a small steel grub screw
(or holding the vane. which is a piece of 3-64ths in.
steel wire ﬂattened out for about i- in. at one end,

401

lower end of this spring has the agate pallet ﬁxed
to it by carefully riveting in such a position that
the upper face is 25-3znds in. from centre of pivot.
The curved tail of the brass, which‘is easily adjusted
by bending, ensures the agate pallet being in its
proper position to catch the peg C (Fig. 4), and so
prevent the switch falling, and is faced with hard
leather on its inner surface to damp the upward
A light spiral spring
jump of the gravity arm.
coiled round the spindle E (Fig. 3) keeps the pallet
‘
in contact with the catch peg, and so assists the
leather-covered tail E.
(To be continued.)

Motor Cycle Notes.
By “ PHozmx."
[Modernising Old Machines.

It

is wonderful what can be done, without going
any great expense, in the way of bringmg
out-of‘date motor bicycles into line with more
modern ideas.
Given a good engine which has been
well looked after, a sound frame and wheels. and
the whole in a condition of wear which renders
it suitable for considerable
further service, it IS
to

Fig. 4.
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and ﬁled square where it comes in contact with the
lower extremity of catch E (Fig. 4). Now tin the
inside of collar which carries the i5-tooth wheel,
and heat up suﬂiciently to melt solder, then press
same on to spindle up against shoulder; do the
samo to the outside, and fix 15-tooth wheel so
that it will revolve truly, and care must be taken
that when vane is ﬁxed all is perfectly balanced,
so as not to throw unnecessary work on pendulum.
'At E (Fig. 3) is shown another pivot, 3-32nds in.
diameter, reduced to 3~64ths in. whereit ﬁts its bear
ings, and carrying a piece of brass, shaped like E
(Fig. 4). This is to be drilled a tight tit, and has
the catch spring riveted to it, as shown. The

easy by means of a few alterations to make the
approximating, at
machine
present an appearance
Nowadays a motor
least, to present day models.
cycle from three to four years old is considered
by many as hopelessly out of date, so rapid and
revolutionary have the changes in design been;
but this presents no obstacle which may not be
quickly overcome if the machine to be converted
be, as I said before, in such condition as to make
it worth while. I am led to make these remarks
because of the many queries I receive from readers

as to the possibility of bringing their old pattern
motor cycles up to a more modern standard. Many
servants as
of these machines—old and faithful
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they are—obviously have some years of service left
in them, and for one reason or another the owners
do not feel able or disposed to replace them by
mounts of later type and construction.
I recently examined, on behalf of a friend, a
“
Rex" motor bicycle which was for sale
1905—6
at a very reasonable ﬁgure.
The engine was of
3} h.-p., with accumulator and coil ignition ; and
although the machine, had it been left as originally
designed, could only have been classed as of early
pattern and sold at a low ﬁgure, the owner was able
to get a very fair price for it after some three or
four years' service, partly because he had taken
scrupulous care of it all the time, and partly because
of his foresight in adapting to it such modern
features as were possible.
Thus, in addition to the
enamelling and plating being in excellent condition,
I found the machine to be equipped with handlebar
controlled carburettor, a swan-necked seat pillar

M
V

content—because of the fact that the machines
a few years old—to regard them as of little
value except as hacks to be used for short occasional
rides. and never dreaming of offering them for sale
in the second-hand market, gaVe them little or no
attention, and consequently they drift into a con
dition which can only end at the scrap heap. I
ﬁrmly believe that it pays to look well after the
older pattern machines.
Many of them represent
a very high standard of manufacture, and have years
of life remaining in them ; while, as l. have pointed
out. the appearance and convenient handling can.
in most cases, be immeasurably improved by the
expenditure of a few pounds in adopting modern
methods of control and other features.
The Cost of Running in Motor Cycle.
There seems to be a good deal of misapprehension
among those who are contemplating taking up motor
cycling as to what the cost of maintenance and
were

Snowmo rm; LIVE
Axuz, Hun, &c.

giving a very low riding position, spring forks, long
handlebars, and last, but not least, a Mabon free
engine clutch of the latest pattern with adjustable
been
about
had
rebushed
Pulley. The engine
mne months previously, and no appreciable shake
was to be found in any of the bearings.
The com
pression
was likewise excellent, and, indeed, the
new purchaser made a ﬁrst-rate bargain in every
respect, while the vendor got a very fair return
for the trouble he had taken. The machine is now
tiI-lting a side car about in Essex, and giving every
Possible satisfaction.
1 have seen many other machines of precisely the
same pattern and date of manufacture which, in
comparison with the one I have been referring to
The owners.
above. were in every way inferior.

THE

"Roe" Lrvs Axuz,

CLUTCH

AND

GEAR.

running will be, and, in the majority of cases, then:
is a tendency to believe that this is much higher
I am constantly
than actual motor cyclists assert.
" Is it
not very
having the question put to me:
"
to run a motor bicycle ?
and I really
expensive
believe that quite a large number of would-be motor
cyclists are prevented from joining our ranks by the
fear that the cost will be too high for them.
Now, this is just one of those matters which is
governed very largely—I might almost say entirely
-—~by the character and propensities of the indi
vidual, and to treat it generally would be to alto
gether miss the point which it is my endeavour to
make.
The fact is that a motor cycle can be run
with very little attendant expense if one goes the
right way about it, but on the other hand it can
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she will, and when she stops get someone to help
"
”
me out."
That
someone
is rarely at hand when
the time comes.

jnst as easily become a source of constant monetary
outlay, and it is, as I said before. for the individual
user to say which it is to be.
True. one cannot have
any control over the prices of such commodities
as petrol and engine oil, and the cost of spare parts
is the same to all ; but much can be done by means
of personal eﬁort alone in the direction of econo
mising by attending carefully to the adjustments
of the carburettor which governs the consumption
of petrol, and by remembering that it is not by any
means the engine which is given the most oil that
is necessarily the best lubricated. or the one which
shows the least wear in its most important details,
when the time comes for dismantling and examina
tion.
It is worth while endeavouring to ﬁnd out
which oil suits the engine best. and to lubricate
methodically and according to the varying circum
stances, rather than by rule of thumb alone.
To begin with, one must make oneself thoroughly
acquainted with every detail of the engine, and get
to understand the peculiarities of that particular
Learn how to adjust each part which is
engine.
adjustable, and know just when such attentions
meddling with
Avoid unnecessary
are required.
but
any part of the mechanism,
always keep an eye on each so
that nothing is allowed to get
into such a condition that re
newal or extensiVe repair
become the only ways out
There is
of the trouble.
no call to be al
ways running to
the repairers to
keep

the
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The “ Roc " Motor Cycle and Two-Speed Gear.
"
“

Those who are interested
in
two-speeded
motor bicycles—and they appear to be many—must.
before they can claim to be well acquainted with
the subject. give their attention to the "Roc"
patent live axle type of two-speed gear. which differs
in many important respects from others.
The gear
——-illustrations of which by courts-svof the makers,
Messrs.
A. \\'. \Vall, I.td., of Birmingham, are
reproduced—is constructed on~the epicycle prin
The live
ciple, the gears always being in mesh.
back axle A runs in bearings held in the irame.
the outer cones of the
D are clamped
bearings
in the fork ends, the cones C being so arranged
as to give all necessary adjustments, and are locked
into position with the locknuts B. At one end of
the axle the ﬁxed cone F is attached. on the other
end there is an adjustable cone E, which gives all
adjustments to the hub, making the gear and hub
At one end of the hub G
ball-bearing throughout.
the ﬁxed gear J is screwed, which is locked up into

ma

in order,
unless, of course,
the owner be so
devoid of me
chanical know
that the
ledge
tasks
ordinary
connected with
the
upkeep of
the
engine are
be
altogether
It
yond him.
to
is difﬁcult
chine

be

lie v e

t h at

5—6 H.-P.

"Roc" Moron

among the ranks
of my readers
there can be any who are not possessed of such
mechanical knowledge and adaptability.
and I
have no doubt that many of them are able to run
their motors independently altogether of outside
aid. To these it is, of course, unnecessary to address
shows
me
any remarks; but my correspondence
that many there are whom, as I before said. have
not yet become owners of motor bicycles for the
one reason, that they are in doubt as to what the
running costs will be. If they will only believe me,
they need hesitate no longer. Provided they give
themselves a good start by acquiring a sound
machine. then set out to master the details 0i its
and atterwards carefully study its
construction.
behaviour, and proceed always with a view to keep
ing themselves well informed both from actual ex
and from what they may read on the
perience
subject of motor cycles, they have nothing to fear.
Only they must make up their minds from the ﬁrst
“
let her run while
that it is the worst policy out to

BICYCLE WITH LIVE AXLE,
Two-SPEED GEAR.

CLUTCH,

AND

Behind this gear is the
position with a locknut.
phosphor-bronze washer H, on which runs one
The belt rim centre W is
side of the gear box.
formed of two pressed steel plates, and riveted
to this is a driving plate which meshes into the gear
L which is ﬁxed to the spindle. Inside the gear
box are three pinions M, set equidistant from the
of the hub.
The
gears attached to the spindle
and ground sleeve N,
gears M run on a hardened
and through the centre of these the gear box is
clamped together by the bolt 0. On the outside
of the gear box are two band brakes—one is attached
to the belt wheel W, and the other one, V. is attached
to the frame.
The method of operating the band
brake, U, is as follows: One end of the spindle is
grooved out to receive the push~piece Q ; attached
to this push-piece is the sliding toggle P, which is
cupped out to receive the ball on the push-piece
arm, which in turn is screwed into the jaw joint S.
This jaw is attached to the cantilever T, this lever
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being attached to the loose end of the band brake U.
When the spindle is trundled round with the start
ing handle it carries the belt rim forward, giving the
to start the
engine pulley several turns necessary
The gear box then revolves in the opposite
engine.
direction to the belt rim through the action of the
\Vhen pressure is applied to the band
pinions.
brake U. it holds the gear box stationary to the
driving member ; the varying gear is then in action.
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annual Stanley Show at the Agricultural
Hall,
I have reason to know that there will
Islington.
be a great display of motor cycles this year, and
much to be seen that will be of absorbing interest
to the keen motor cyclist.
The particulars of one
or two novelties have come into my hands already,
but I am not at liberty to disclose them until later
on—at any rate, not until the eve of the Show
arrives. I expect to ﬁnd that advances of a material
character have been made in the direction of free
engine and variable gear devices, and 1 think it
likely that we may ﬁnd awaiting us something very
taking in the way of a light motor attachment for
ordinary bicycles ; but all in good time.

Replies in Brief.
M. H. F. (Sudbury).—(l)

The machine you name
is ﬁrst grade in every respect.
(2) A free engine
clutch alone without two-speed
gear will enable
you to start without pushing or pedalling, provided
the start is not made on a steep up grade.

TWIN-CYLINDER

" Roc"

Moron CYCLE ENGINE.

On the other hand, when pressure is applied to the
push~pieoe Q. it tightens the band brake U (which is
a ﬁxture to the belt wheel) on to the gear box,
thus driving en bloc, and the top gear is obtained.
It will be noticed that when either the top or the
varying gear is at work there is practically no fric~
tion taking place in the hub.
\\'hen starting a motor cycle ﬁtted with the
arrangement above described, it is only necessary
to raise the exhaust valve lifter and then rotate the
live axle of the back wheel a few revolutions, drop
ping the exhaust lifter in the ordinary way when
the engine is revolving at a fair speed.
Then it is
an easy matter to engage the low gear and move
away slowly in a similar manner to a car, putting
in the higher gear at the ﬁrst opportunity.
"
The “ Roc
machine illustrated is a twin cylinder
one of 5—6 h.-p., 75 by 80 mm. bore and stroke.
All valves are mechanically operated, and ball
Ignition is by Bosch
bearings are ﬁtted throughout.
and transmission by i-in. rubber or
magneto.
The frame is very low. and the wheels
leather belt.
The machine
are ﬁtted with 26'in. by 25-in. tyres.
is equipped, of course, with the " Roc ” live axle
clutch and two-speed gear, the reduction on low
The car
speed of which is exactly 50 per cent.
burettor is handlebar controlled, and a magneto
cut-out in the form of a push-button is ﬁtted.
"
"
live axle gear is capable of being
The
Roc
ﬁtted to almost any existing machine. and will. of
course, have the effect of greatly extending the capa
of handling of
city for climbing and convenience
any to which it is adapted.

The Stanley Show of l909.

Next month one of the most interesting events
in the motor cycle year takes place; to wit, the

VERTICAL SECTION THROUGH “Roc” Moron
CYCLE ENGINE.

K. G. (Towcester).—-The four’cycle principle is as
follows:
(i) Induction stroke, (2) compression,
The “Scott” two-stroke
(3) ﬁring, (4) exhaust.
motor cycle engine has both water- and air-cooling.
F. D. L. (Aylesbury).—Yes.
you can convert
your tank-controlled B. & B. carburettor to handle
bar control. The necessary ﬁttings are not expen
sive,
ut you must allow something for ﬁtting.
unless you can manage the job yourself.
H. P.
(Rugby).—You have probably put in a much thicker
paper washer than the one you took out. and that
has made the difference
you have noted in the
Your own remarks suggest this
tappet clearance.
as the cause.
J. G. S. (Kensington).—-Place a
couple of wedges or the end of a respectable-sized
screwdriver blade between crankcase
and pulley
ﬂange, and then, after having remOved the nuts on
end of shaft, hammer on a piece of hard wood
against the latter. This method should
placed
fetch the pulley off the shaft.
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Practical

The Model

Letters

Readers.

Engineer and

Our

from

[The Edda! invites readersto make use of this column [or the full
discussion0! mums 0/ practical and mutual lnlnesi. Latins
may be sigm'd with a nom-de-plume if desired,but ﬂu full
name and address0/ the under nusr invariany bt clinched,
thoughnot necessarilyfor publication]

Aeroplanes and their Flights.
THE EDITOR or The Model Engineer.
DEAR SIR,—I have read with interest several
To

articles on model aeroplanes and their ﬂights, pub
lished recently in your journal, and I am sending
you records of one or two ﬂights made with a model
I have built from the design of the E-Roota Manu
facturing Company, which has proved most satis
factory, and will, no doubt, interest some of your
readers.

The model I have has made some hundreds of
ﬂights, sometimes hitting into trees and stone walls,
which have not damaged it in any way, its Con
struction being non-rigged. Its total weight is
4} 025.

Electrician.
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I enclose snapshot taken in ﬂight No. 5. I
wonder if it would be possible to form a Model
Aeroplane Club through your paper, where prizes
would be given (by the Club, which would be kept
up by members' subscriptions) for longest ﬂights,
or even races could be organised, and many other
interesting features of aeroplaning could be brought
out.
'I have ﬁtted a vertical rudder, which can be
ﬁxed before starting so as to keep the model in a
straight course when tacking against a wind, or
either make it complete a circle.—-Yours truly,
G. E. NEAUM.
Model Speed Boats.

To

THE EDITOR OF The illodtzl Engineer.
DEAR SIR,-—l have almost ﬁnished an engine to
Mr. Dysart's design for his metre boat, viz.,
in.
by g in. stroke. May I ask Mr. Dysart through your
pages what is the maximum working pressure
he
for this engine ? Does he think a
can recommend
water-tube boiler, with I30 sq. ins. of heating surface,
and ﬁred by a blowlamp giving a ﬂame from 9 to
10 ins. long, will be too much for the engine ? (water
tube boiler same type as that used in his metre
boat).
It the above boiler is suitable, the plant and hull
will weigh from I4 to I 5 lbs. \Vill Mr. Pike kindly
say it a. hull 4 ft. 8 ins. long L.W.L., 9 ins. beam, and
I} ins. deep, of the same type as his 5-ft. design
published a short time ago, will suit the afore-men
tioned plant P What will be the speed of the boat,

i

about P—Yours

"

truly,

STEAM."

The Societyof Model Engineers.
a

1']

(Reports of meetingsshould b: rm! to the oﬁius 0/ THE MODEL
lisoixnuk without delay, and will be {minted in any par
licnlar HS"!
receiuzd clmr mm days lie/or: its usual
data0/ Publication]

London.
N ordinary meeting of the Society

was held
on Tuesday, October 5th, at the Caxton Hall,

“’estminster,

No. of
turns on Distance
No. propeller. in feet1
420
140
2
l 50
502
498
r40
3

4
5

r 50

I40

584
120

Wind.
dead calm.
,.
astern.

,,
ahead

Course

Straight.
..

Straight, with
slight turn to left
at end of ﬂight.
—
Model rose up
to a height of
00 ft. and stood
for a few seconds
almost
station
ary until prepel
ler had run out.
then
she glided
gracefully to
earth.

:

The following table gives some of the best ﬂights,
which Were all accurately measured and witnessed
by several spectators :-_

is

MR. NEAun's MODEL AEROPLANE IN FLIGHT.

Mr. A. M. H. Solomon taking

the chair and seventy-three members being present.
The minutes of the last meeting having been read.
ten new members
elected
and formal announce
made,
ments
the formal business
was speedily
concluded and the remainder of the evening occupied
in the sale by auction of about sixty~three lots of
tools, models, materials, and appliances,
the large
majority of which changed hands at fair prices.
Messrs. Blankenburg. Riddle, and Hildersley acted
as auctioneers,
and a. vote of thanks having been
accorded these gentlemen, a very enjoyable evening ,
was brought to an end at Io p.m.
FUTURE MEET-mos—Thursday,
October 28th. at
the Caxton Hall: Lecture and Discussion by Mr.
“
W. A. Tookey on the
Management of Gas Engines."
Monday, November 22nd Annual General Meeting.
Any member desiring to move an amendment of,
or addition to, the Rules of the Society, or to make
any suggestions as to the Society’s future work or
to send par
usefulness
to members,
requested
ticulars of such amendment, addition, or sugges
tion to the Secretary before November 9th next.—‘
Full particulars of the Society and forms of applica—
tion may be obtained from the Secretary, HERBERT
G. RIDDLE, 37, Minard Road, Hither Green, S.E.
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Queries and Replies.
{Allan

is especiallydireclcd to the ﬁrs! condilion given belo',
and no noticewill be taken 0/ Queries not complyingwith the
directions therein stated. Lrtlers containing Queries rnusl be
marked on !h: top lr/t-hand coma 0/ the envelop: “ Query
Department.“ No othermattersbut thoserelatingto the Queries
shouldbeenrloscdin thesomeenvelope.
Queries on subjectswilhin the scopeof this journal are replied40
by post under the followangconditions:~(i) Queries dealing
will: distinct subirds should be written on dif/crml slips, on
on: Still 0/ the paper only, and the sendrr'sname nusr be in
scribcd on the back. 12) Queries should be accompanied,
whereverPossible, wilh fully dimensional sketches,and corre
' spondenlsare rtcommcndrdto keepa copy 0/ their Querirs [or
reference. (3) A “uniﬁed addressl'denvelope(not post-card)
shouldinvariably be enclosrd,and also a " Queriesand Replies
Page: 0/ the currenl
Coubon" cut out from the advertisement
issue. (4) Queries will be answerrdas rarly as possiblealter
recript, but an inter-caln! a few days mus! usually elafn: before
the Reply can be forwardtd. (5) Correspondenlswho "quire
an answerinsertedin this columnshould understandthat some
lurks must elapse br/orc Hz: 1?me can be published. The
insertion 0/ Replies in this columh tannol be guaranlnd.
(6) All Queriesshouldbe addressedto The Editor, Tin-z Moon.
ENGINEER, 2640, Poppin's Court, Fla! Strut, London, BC.)
The lollormngare scltcltd from the Queries which havebeenreplizd
to recently:—
Electro
[2i.553l Lodge Buzzer-break: “,Tuning”:
H. W. W. (Hastings) writes: Could you
lytic Detector.
kindly oblige by giving particulars of Lodgc's humor-break as
mentioned in your book, 'Wireless Telegraphy for AlllzllcUI'S"?
Can you also give me a sketch of how a tuner for wircli-ss tclc~
graphy is made, and also how to connect it ? Also what type of
aerial to use with {-in. coil to send half mile? i am making a
wirelesstcle aphy set and wish to know of a few simpleelectrolytic
detectors. ouid you kindly assist me by giving particulars of
how they are made; also,if it is possibleto use Morsewriter or any
other self-recording instrument with them. I have successfully
made a Marconi set and now wish to try the electrolytic type.
Ihave your book by Howgrave'Graham on Wireless, but want a
much simplerset if it is possible.
The Lodge-Muirheadbuzzer-breakconsistsof two Morse sounders
cross connectedso as to act reciprocally. One actuates a copper
dipper which moves vertically so as to make and break contact
with mercury covered by paraffin oil (SP6Fig. i). in the normal
position bctore the key K is depressedthe contact of the sounderA
is closedand that of B is open, while the copperdipper D is above
the surfaceof the mercury. When K is depressedthecurrent passes
from Br—half the battery—through the contact of A and the

and
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a current-operateddetector like the electrolytic one, you require
only an adjustable self-induction coil inse'ted between the aerial
and the lower ca city area or the earth so as to be in serieswith
the detector,as ig. 2. This coil may be of 30 or 40 turns of thick
copper wound on a woodendrum about 4 ins. diameter and :6 ins. ,
in length, the turns being about i in. apart. Any limpie sliding

’

Defer/or

TLI

Self Inducfoon
Coil

4—_
F192.

Lower Area
or Elf/ll

N'ZISSJ
contact or other means of varying the number of turns used will
give the necessaryvariation of tune. The arrangements for tuning
voltage-operateddetectors are elaborate and, to the amateur,
troublesome.
B. G. (Gillingham)
[22.092] L. &_ N.W.R. Locomotives.
writes : I am writing to ask you if you could kindly tell me in which
numbers of The Moon. Escmsnn or other magazines I can get
the dimensionsano working drawings of the L. & N.\V.R.'s “ Pro
Cursor" and " Experiment " types.

Q

:1,“

Fig.1.
'

;?'——ll1l(l(———b——1(l(ll|———J
B,
8,

N’zlsss

coil of B. Thus the armatureat B is attracted and causesD to dip
into the mercury,at the sametime making the contactsof B close
the circuit of the B, portion of the battery and the A coil. This
in turn attracts its armature and breaks contact, stopping the
current in B and allowing it to releaseits armature and break the
circuit of A. The armature of A Ls then releasedand once more
the soundcrs have returned to their original positions and are
ready for another cycle of operations. The successivevibrations
are so rapid that about 600 sparks per secondare obtained. The
diagram shows that a downward movementof the armature of B
causesa downward movementof the dip J . Probably a
or
vertical wire would form the best aerial or so small a coil.simlple
electrolytic detectors, see our issue of May 14th, 1908, 3d. post
free from our Publishing Oﬁce. These detectors cannot be used
with relays and Morse writers, only with telephones. if you use

04“}:
~

We publisheda designfor a l-in. scalemodelof the L. 8: N.W.R
locomotive, “ Experiment," in our issue of May
r907. A
front elevationsof aard,
scale drawing showing side and
e sameCom
pany's locomotive, No. 513, " Precursor," appeared in our in“?
of Nov. 24th, 1904.
[22,:05] Miniature Gas Engine.
G. G. (Chiswick) writes:
Having nearly ﬁnished making a gas engine (ll-in. bore by z-iu
stroke, will you please help me out of the following difﬁculty?
at should be the diameter of inlet and exhaust valves?
(1)
(2) What compressionspace will I require with c tinder 11-in
bore? (3) Will you kindly give me sketch of suitable valve box
to bolt on side of cylinder, valves operated by sideshaft as I am
trying to make an exhibition model? (4) Is it possible to make
it with tube ignition to look somethinglike scale size, or what do
you advise ? I have beenlooking up my back numbers from 1899.

The Model Engineer and Electrician.
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you more advantageously. You will ﬁnd some useful hints in
WirelessTelegraphyfor Amateurs," by R. P. Howgrave-Graham
C. M. (Cath
[12.042] Electric Howler Construction.
would esteem
great favour you will help me
cart) writes
in the following problems. herewithenclosesketch full size) of
want as
an electric bowler which
am about to construct.
much noise as possibleand intend ﬁtting large brass horn. Core
and
core
cast in
to be wound to work on 75-volt circuit. Shell
one of soft iron; cover, yellow brass or gun~metal;diaphragm of
wind
wire
shall
Swedish iron. (1) What size.and how much
over core? (2) What thickness of sheet
on bobbin, which sli
this
in
iron shall use for 'aphragm? (3) Would the sparking
large size be very excessiveand burn away platinum?
ins
(x) Use No. 28 S.W.G. wire, winding to de th of about
cannot say what
About
lbs. of wire will be required. (2)
3

it
?

a a

I

if

it

it

(1
ui5)

and am surprised at the little that has been done on small scale
gas engines,as they look all ignition tube and exhaust lever from
crankshaft, or else they are hidden amongst a mass of wick car
burettors, sparking plug, and coils and accumulators, etc., not
possibleto make
Do you think
forgetting switch and wires.
be strong enongh to ﬁre charge,
a small magneto which we
manage
could
be
right
up
to
date
then
as would
(i) The inlet and exhaust valves should be as nearly as possible
half the diameterof the cylinder. (2) Compressionspaceshould be
one-quartertotal cylinder capacity. (3) The design of valve box
is matter which cannot be decidedwithout consideringthe engine
as whole, and we suggestthat you refer to various articleswhich
have been published dealing with gas enginesand to the drawings
given in handbook, “ Gas and Oil Engines,” 7d. post free. (4) You
will ﬁnd that tube ignition, when ﬁtted to very small engines,
bound to look disproportionate,as you cannot cut down the size
of the tube below l-in. gas barrel and about ins. long. (5) For
just as awkward to deal with, as
that matter magnetoignition
you cannot cut down its size either below a certain ﬁgure. We
should not advise magnetoignition on so small an engine, as you
would ﬁnd absorbsnearly all the power the enginegives to run it.
C. W. B. (Plymouth) writes:
[22,056] Aeroplane Design.
Will you kindly answer the following questions for me :-—(r) In
description of a glider on page 100. Do
the " Aero Manual "
you think, as no doubt you have specimencopy of above book,
that the machine, built exactly as instructed by the authors,
have my doubts, as the planes are flat and have
would ﬂy?
Where could obtain
not even small angleto the horizontal.
the materials mentioned at a reasonable price? (3) Couldl
prolong the glides by ﬁtting tips at the extremity of the planes
and the addition of 3-ft. 6-in. propellerdriven by the logs through
pedals and gear wheels (bevel)? Many thanks for last replies.
(I) Yes, undoubtedly the glider could be used for making gliding
point
experimentsupon. It true the planesare ﬂat and this
that might be improved upon. If you care to go to the trouble of
building up
oper aerofoils the efﬁciency of the machine would
be much hi er. The designerof the glider intends that the air
pressure un erneath the fabric shall produce natural curve, but
such surfaces are never efﬁcient. Lightness is, however, con
sideration. As regards the angle of the planes, the regulation
of this becomesautomatic and can be varied by the aviator simply
by allowing the machine to incline upwards in front (see illustra
Aeroplane Company, of 3!,
tion attached). (2) The
Twiniqg ., can quote for materials men
London,
Milton Road, Hanwell,
“
tioned in the Ach Manual.
(3) As designed, the machine is
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The News of the Trade.
a

a

a

u

t

An_m eres ng and.ms'tModel
ruc ivc seto
Gllfders.
model 'ders has 'ust
introducedby The Webb Flying Machine Co., g‘lottenham,ll.ontd:nn
N. These somewhat resemble butterfly in shape, the paper
wings
special way, and
thin w00d bow-piece
folded in
and spmebeing attached. Small lead weights are suppliedin the
may
be
afﬁxed
to
the
spinesof
the gliders in very
box,
these
mg_positions, thus producing various modiﬁcations in the ﬂight
achieved. We havefound these gliders to flv extremelywell and
considerableinstruction as well as amusement may be derived by
‘
experimentingwith them accordingto the instructions given.
Change of Address.
We are asked to announce that Geo- Goodman
Co., of to,
ChristmasSteps,Bristol, have removed to th emuthe Upper
Arcade, Bristol.
e
0
f &

a

thickness_will give best results. You can easily ﬁnd out by
experimenting. (3) No, we should not anticipate much trouble
with sparking. You would do well to try the effectof connecting
condenseracrossthe break. This would tend not only to reduce
sparking, but also to make the magnets pull on the diaphragm
more sudden,producing,we should judge, better results.
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The
hardly suitable for power driving.
a glider only and
question of propelling by manual power one which can be settled
only by careful mathematical calculation and experiment. Our
Expert Service Department could quote you for making the calcu
lations, supplying all the equations for lift, drift, horse-power,
propeller thrust, etc. Should you decide to experiment,we advise
rigid surfaces properly built up.
E. A. G. (London) writes:
[21,918] Wireless Telegraphy.
A friend of mine and myself have decidedto erect short distance
exactly
The
aerial
wire
we
have ﬁtted up
wireless installation.
the same as the sketch have enclosed (not reproduced). The
we
about
six
to
eight
miles.
Could
require
signalling distance
you inform me what instruments should use, and what place
them,
and will you furnish me with all minor details
should get
appertaining to my query?
Your requirements are rather beyond the scope of our enquiry
column and we have no idea how much you wish to make your
selves, whether you are prepared to go to much expense. and
height of that
a length of 17 ft.
ins. you mean
whether
Ve cannot think this the case, as your hut would then
amount.
small
of
the
size
representedin your drawing.
be impossibly
6-in. spark coil sufﬁcient you used fairly
You might ﬁnd
are
excellent receiversobtainable,
many
sensitive receiver. There
and as you give no hint of choicebetweenthem, it would be advis
to
in
one or two good text-books
up
subject
read
the
able for you
and state your requirementsin greaterdetail, so that we can help
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The Editor’s Page.
T

going to press the ﬁnal arrange
for Tm; MODEL ENGINEER Exhibition
have been so satisfactorily completed that we
may safely predict an even more interesting and suc
cessful show than was the case two years ago, when
under the same roof
we held our ﬁrst Exhibition
And when these lines are read we shall be in the midst
of a world of small-power engineering; will have
renewed
many old friendships, and. we hope,
cemented many new ones—many, indeed, if the recent
contents of our postbag has conveyed a truth. \\’e
have looked forward to this great re-union quite as
much as the most enthusiastic amongst our readers,
and we can only again express our hope that any who
in paying us a visit will
have not yet succeeded
make aIspecial effort and look in at the Royal Horti
cultural Hall, Vincent Square, \Vestminster, between
now and Saturday.
the time of

ments

i

i

i

We quite realise, however, that distance on the
hand and, perhaps, unforeseen circumstances
on the other, will make it impossible for some readers
to attend. On this account we shall be publishing
in
a full and illustrated report of the Exhibition
an early issue, and its careful perusal will, we think,
be found- both interesting and instructive, for we
shall endeavour to show exactly how things stand
in the model engineering world to-day as represented
by the Exhibition as a whole.
one

i

t

i

reminder before we leave this
Just one
As there will be a particularly
subject for a time.
heavy demand for the forthcoming issues of this
journal, it would be well for readers to place their
as early
orders in the hands of their Inewsagent
The demand for recent issues has been
as possible.
so great, that in some cases the supply has run
short. It is this fact which prompts us to offer the
little

above

suggestion.

i

i

i

The new series of articles which commenced last
considerable
week on Gyroscopes have aroused
They break new ground, and open up
attention.
Further.
a wide ﬁeld for individual experiment.
the subject is treated in a way which will enable
to tackle
even the less experienced m'odel-maker
the work of design and construction successfully.
A correspondent writing us on the matter gives it
as his opinion that there is a good market for cast
ings and parts for building gyroscopic apparatus
With this
and simple forms of mono rail vehicles.
veiw we cordially agree, and. indeed, have no doubt
but that within a short space of time the suggestion
will be taken up by some enterprising and capable
ﬁrm.

and
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to Correspondents.

R. C. (Cowes).—(1) A boiler made from the design
in Fig. 9A, " Model Boiler-Making,"
would be
suitable. You could run at a pressure of 40 lbs.
per sq. in., and a speed of about 400 r.p.m.
(2)
The diameter and pitch of the propeller will depend
upon the boat used.
in
(3) A pump § in. by
at 200 revolutions would suit.
C. M. (Cradock, (‘ape Oolony).—-(i) A vertical
multitubular boiler about 6 ins. by 12 ins.
(2)
About 80 lbs. per sq. in. (3) About 10 watts.
(2) You would have to gear down greatly. Ratio
cannot be ﬁxed until speed of engine is known.
(5) The regulating nozzle shown in your sketch
should do very well.
(6) Yes.
H. T. (Cricklewood).—Render the sides of the boat.
ﬁreproof by lining with asbestos composition.
This should obviate your diﬂiculty.
F. D. (Tootingl.—Please refer to our handbook.
“
Electric Bells and Alarms," 7d. post free.

l

Notices.
The Editor invites correspondenceand original contributions on
all amateur mechanical and electrical subjects. Matter intended
(or publication should be clearly written on one side of the paper
only, and should invariably bear the sendu's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expectedor not. and all MSS. should be acwm
panicd by a stampedaddressedenvelopefor return in the eventof
rejection. Readersdesiring 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 :35.
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementrates may be had on application to the Advertise
ment Manager.
How to Annnsss Lnrrsns.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, &E.,forreview, to be addrssed
to THE Emron, “The Model Engineer." 26—29, Poppin's Court,
Fleet Street, London, EC.
All correspondencerelating to advertisementsand deposits to be
addressedto THE Anvznrrssnznr MANAGER,“The Model Engi'
neer," 26—29,Poppin's Court, Fleet Street, London, 15.0
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall it (10-.
26—19, Poppin's Court, Fleet Street, Mndon, B.C.
Sole Agni-is for United States, Canada, and Mexico: Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountries should be addressed.
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Model

Steam

Racing Yacht “Hope.”

By ARTHUR B. STRINGER.

,Ji-gjll
PROFILE

N submitting

or

1\lR. ARTHUR B. STRINGER’S

these three
photographs of my
model
steam
racing yacht, Hope, which I
have designed and constructed,l
thought this
boat would be an entire change to the usual torpedo
boat destroyer type of vessel, yet keeping some
what to those lines to get the necessary speed,
and also for the vessel to look more like the ideal.
The hull is 4 ft. long, beam 7';- ins., depth amid
Ships 6} ins. (rising to 7 ins. at bow and stem),
and has a rounded bottom and no keel.
It was
cut out of two pieces of red pine, glued and jointed
with wood dowels
together
and
screws
where
The
round the
moulding
guuwale
necessary.
is walnut, steamed
and bent to shape, and ﬁxed
with steel pins. The deck is yellow pine. made
in four pieces; the forward piece in front of cabin

STEAM

RACING YACHT. "HOPE."

is hinged. and lifts up to place lamp inside;
also
same aft of the cabin, to get to engine when neces
The deck ﬁttings are as simple and as light
sary.
as possible,
and made of walnut (polished).
and
The companion
give a ﬁne effect to the deck.
way at bow of boat has a loose lid, with a cork
and line attached to form a buoy, should the vessel
be struck and go down.
The hatchway ventilator
to blowlamp I have made to lift off altogether,
The after hatch
as it gives more air to the lamp.
way is hinged and lifts up to get to steam tap, and
has perforated copper on top, also the ventilator
at stern.
You will notice on the bridge a small
steering wheel, binnacle, and compass, also screens
for port and starboard lights, also ladders to bridge.
The cowls are cut out of wood, except the forward
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one, which is of copper. and turns in any direction.
You will notice the pressure gauge shows itself
at the front of cabin.
The boiler is of copper, riveted, Sig-in. by 5-in.
centre-ﬂue,
and has eight water tubes in furnace
and a 2Q-in. combustion chamber, with steam
No super
blower coming into chimney of same.
heater; steam taken direct from dome to engine,
which is a i-in. by i-in. double-acting slide-valve.
I ﬁnd this boat moves very well with even 5 lbs.
of steam, with hardly any wave—lifting—more
of a
I do not know whether
glide through the water.

Two VIEWS or run

STEAM

it

has any advantage to speed; the full working
pressure is 60 lbs.
I hope the photographs may be of some use to
other amateurs taking up model steamer building,
and who feel inclined for a quick boat embodying
I am indebted to THE
more of the ideal in design.
MODEL ENGINEER for a deal of information.

(iold Mirrors for Searchlights.
HE

recent R.A.C. tests on motor car head
before
brought prominently
lights have
both motorists and the public generally
the importance of road illumination, both from the
point of view of the motorist and of other users of
the road.

There

\

has
been
considerable
outcry against
of powerful headlights showing a white
“
" or "
dazzle." It has always been
glare
blinding
taken for granted that the whiter and the more
powerful the light, the more perfect illumination
obtained. This, howcver, is by no means the
case, for it is well known that the rays of low re
the red and yellow rays—are
frangibility~z'.r.,
far less absorbed by the atmosphere than the violet
A Well'known example of this is the com
rays.
parative penetrative power of gas and of the electric
arc in a fog, the high-candle-powered arc lamp
the

use

i
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being visible at a shorter distance than the gas light.
Again, the red colour exhibited by the sun at its
setting is also due to the fact that the violet rays
are largely absorbed
by the greater thickness of
which must be penetrated by the sun's
atmosphere
rays.
To achieve these results a long series of experi—
ments have' been made with glass mirrors coated
with gold instead of the usual silver deposit.
The
resulting beam of light is practically devoid of the
blue and violet rays of the spectrum. being com
At the
posed of red, yellow and green rays only.

RACING YACHT, "Hoes."
same time, its range or penetrafive power is not
reduced,
and, from the elimination of the violet
rays, the dazzling effect is greatly reduced.
In the recent R.A.C. tests the only three lamps
ﬁtted with gold reﬂectors secured the ﬁrst three
for maximum
distance from lamp withou!
places
dazzle.
Again, for naval projector work it is found
that a torpedo boat on a foggy or rainy night can be
more clearly Seen with a gold than with a silver
mirror projector. The objects illuminated stand
out more prominently and there is truer colour
rendering.
The light is very much more pleasing. and the
absence of dazzle, without reducing the penetrative
power of the light, is a decided improvement.
and will remove from the public some of the many
prejudices against the motorist.
We understand that the gold mirrors are being
supplied to the principal lamp—makers
by the
Reﬂector Syndicate, Ltd., of 82, Victoria Street.
Westminster, S.\\’., who hold the patents for the
process.

WE hear that Mr. de Laval, the well-known
Swedish inventor, together with his colleague, Mr
Fargerstrom, have just been conducting some in
teresting and successful experiments at Courbevoifi.
near Paris. with a reversible steam turbine of their
' »
invention.
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Automatic
By T.
using

the

IN illustrated

Feed

GOLDS\VORTHY~CRUMP.

milling
on

for Milling.

attachment

pages 252—256
feed was
made

described
the need

and
of

a

longitudinal
apparent when
work was being divided or otherwise held ﬁrm
in the mandrel, the work having some length.
such as a keyway, or requiring the use of both
vertical and horizontal feeds at the same time, as
in grinding a ﬂat with an ordinary corundum wheel.
It will be seen that in an ordinary back-geared
screw-cutting lathe the problem is to drive the
leadscrew while the mandrel remains stationary.
This, at ﬁrst sight, seems almost impossible with
out considerable alteration and additions; but on
thinking the. problem over the following plan was
adopted, and answers admirably.
Thejdea was to utilise the small pinion on mandrel
which drives the back-gear,
and runs solid with
the grooved
driving pulley. This can be entirely
disconnected from the mandrel proper by means

of

the nut and pin provided for that purpose—
as when using the back-gear—and it is then free
to revolve without moving the mandrel.
The next step was to connect this wheel to the.
chain of wheels on the quadrant, and thus transmit
the desired motion to the leadscrew.
On Messrs. Drummond Bros.‘ 3l-in. lathe there
is a projecting lug on the headstock which carries
the removable reversing pinion. This lug was
made use of in the following manner. A piece
of ﬂat steel 1 in. wide by l» in. in thickness and about
10 ins. in length was bent to the form and dimen
sions shown in Fig 1 (h). A g-in. hole was drilled
.
through the ends to receive the bolt g.
A i-in. piece of ﬁlling was placed between the
ends and bolted up. The Q-in. holes were then
marked off in position shown, and the part was
then mounted on an angle-plate attached to the
faceplate, properly centred, and the holes bored
out to size.
The spindle d was next taken in hand. A piece
of 9-r6ths in. round steel 4,} ins. in length was
properly centred and turned down to the form and
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dimensions shown, the ends being screwed g-in.
Whitworth.
Two collars are required to carry the change
They can be turned
wheels. as shown at a (Fig. 3).
It is necessary
from pieces of ill-in. round steel.
that they should be a good ﬁt, and the best way
is to proceed
as follows.
exactness
of securing
First, bore and tap the ig-iu. holes; then mount
on a i-in. stud and bore out the ﬁ-in. portions.
The collars can then be screwed on the axle d.
finished perfectly true. The
and the outsides
3-i6ths4in. holes can be easily drilled, using achange
The l-in. bolt and nut g com
wheel as template.
plete the ﬁtment.
In use, a fairly large change-wheel A is attached
The wheel is
to the right-hand end of spindle.
simply placed on the collar 5 and screwed up tight
against the shoulder on d. A small change-wheel B
'is similarly attached to the left end.
The ﬁtting
is then slipped in lug I and secured by bolt g, so
that wheel A meshes correctly with pinion on
are then
mandrel. Change-wheels
arranged as
desired on the quadrant. and the ﬁrst C brought
into gear with B.

It will be seen that the feed can be of any rate,
and either to right or left, by interposing an extra
or treading the reverse way. The latter
wheel
does not make any difference—provided the wheels
are screwed
to
up tight—as it is only necessary
cross the overhead belt to keep the direction of
revolution of cutter correct.

Matchbox
By R.

Gliders.

O. Smesos.
glider can be easily constructed
The
in a few minutes out of a matchbox.
ﬁrst one I made was constructed as follows:
Taking the outside of a wooden box (Bryant and
May’s safety, small size), I cut off two k-in. lengths,
mam
each of which formed half of the double
of the glider. After glneing up the lap
plane
joints, which are only held by paper when in the
A
end to end.
box, they were glued together,
in. wide was glued to the centre oi
strip about

MINIATURE

i
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main plane, so as to project forwards about
ins. To stiffen this a match was glued on to
after one end of it had been bevelled off at
about 15 dogs. The front plane was another piece
of matchbox stuck on to the end of the match, so
that it was turned upwards at the same angle.
Dimensions of front plane—about l by Q in.
Without a load this was useless, but some No. 20
copper wire was twisted round the frame just in
rear of the front plane, and, after some trials, the
correct weight was found, when the model soared
well, always provided that it was not thrown too
The total weight was ~16 02., the wire
violently.
being the greater part.
It was found advisable to strengthen the front
plane by glueing two little bits of match to it
On one occasion the glider de
across the grain.
scribed above went 20 ft.
'
Different shapes can be made and many interesting
tried
with
these
little
simple
models.
experiments
the

ii
it,

How to Choose an
Motor.

Electric

By ALFRED W. MARSHALL, M.I.Mech.E.,
(Concluded

A.M.I.E.E.

[ram page 373.)

PART III—STARTING
AND annnerc,
arc.
RMATURES for electric motors are (with the
motors previously
exception of contact
referred to) of similar types and construction
as those of dynamos.
The illustrations given in
the author's recent article (see THE MODEL ENGINEER
for January 28th, 1909, pages 82-85) apply equally
to armatures for motors.
Shuttle armatures work
very well but are not self-starting, so that when
this is a necessary condition they should not be
selected.
There is another feature in connection
with these armatures which should be taken into
account. The commutator has only two sections,
and the brushes are, therefore, short-circuited twice
in each revolution when the armature is on its
If the ﬁeld-magnet coil is connected
dead point.
in shunt to the brushes
it will duly receive
its magnetising current when the armature is
active, as indicated by the arrows in diagram
(Fig. 1) ; but if the armature is at a dead point the
brushes touching both sections of the commutator
simultaneously will cause the ﬁeld coil to be short
circuited, and it will be deprived of its current,
This not only
as indicated by the arrows (Fig. 2).
causes fluctuations of magnetism in the ﬁeld-magnet.
but wasteful rushes of currents from the battery
and increase of sparking. The effect is not of such
importance if the motor is being worked from
supply mains through a lamp or other high resist
ance, but the magnet is at a disadvantage in either
If the magnet coil is connected in series
case.
with the brushes the current will be ﬂowing through
it when the commutator is in any position as in
dicated by Figs. 3 and 4.
The short-circuiting of
the brushes removes the armature resistance, but
still leaves the magnet winding in circuit with the
battery, and its self-induction prevents any con
siderable rise of current. A motor which has a
shuttle armature should, therefore, always be series
wound.
An interesting way of obviating the dead point
with a shuttle armature is to divide it into two

October 28, 1909.

parts ﬁxed upon the shaft at a right angle to each
other (as Fig. 5). This arrangement is practically
two armatures,
as each coil must be ﬁtted with a
commutator.
The two commutators may, how
ever, be placed together at one end, the connections
from the far coil being carried along the near core
and through the inner commutator bush.
Ob
viously. when one core is at the dead point the other
will be in position of maximum effort. The cores
may run in a single ﬁeldemagnet,
as indicated by
Fig. 6, which shows the method of connections.
It is necessary to have the brushes in series. If
they were connected in parallel. each commutator
would short-circuit the other in turn on reaching
the dead point. There will be some part of the
surface of the ﬁeld-magnet poles not utilised owing
to the space required for the ends of the armature
windings between the cores, but convenience
of
the arrangement will outweigh this; the poles can
be designed with a recess at this space.
Another
arrangement is to make the ﬁeld-magnet in dupli
cate ; in fact, a pair of magnets placed side by side,
as indicated by the diagram (Fig. 7).
In this in
stance the brushes may be connected
in parallel.
as shown, as the ﬁeld winding of each magnet in

ﬁeld coil
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series with its particular pair.
An opportunity
occurs here to obtain some amount of speed control
by connecting the coils and armatures as Fig. 7,
or in series as Fig. 8.
In the latter case the speed
of the machine would be reduced as compared to
the former.

Instead of having two separate commutators,
they may be combined as one with four sections.
-Each coil is then connected to diametrically oppo
site sections, as Figs. 9 and 10, which are diagrams
of the commutator and coils.
The arrangement
may be used with either shunt or series winding on
the ﬁeld-magnet, as the brushes are never short
circuited by the commutator.
\Vhen the brushes
are in contact with both pairs of sections, as Fig. 9,
the coils are in parallel, and each is active.
When
they are in contact with one pair only the coil con
nected to that pair is in its most effective position,
and the other is on its dead point and cut out of action.
In Fig. 10, A is the coil at the dead point. and B
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that which is effective.
The slots between the
sections should be, preferably. cut on the slant.
The best simple armature is the tripolar or three
pole pattern. As two coils at least are always in
an effective position it is sure to be self-starting,

Field
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provided the brushes are placed correctly.
No
short-circuiting of the brushes by the commutator
takes place, so that a motor ﬁtted with one of these
armatures may be shunt or series wound. The
winding may be arranged on the open or closed
coil system ;_ they give identical results in working.
Quadripolar armatures—that is,
the pattern having four poles wound
in a. similar way to the tripolar
pattern—are generally self-starting,
but not so reliable in this respect as
the tripolar armature; they have no
advantages over the latter—that is,
when used in a two-pole ﬁeld.
A
tripolar armature is only suitable for
use with a two-pole ﬁeld-magnet,
Polar armatures having a number
of poles, such as six, eight, or more,
are used for motors.
They are easy
to understand, and enable a power
ful starting pull to be obtained, but
are liable to sparking at the com
mutator, unless worked at a light
rate of load.
They are more suitable for use with
low voltages and batteries than working from supply
As the proportions come naturally to a large
mains.
diameter and short length, it is preferable to use
a ring armature if high efﬁciency is desired, or the
current is to be taken from supply mains of, say,
100 volts or more.
However, as previously men
tioned, the design is very clear and simple, so that
it may be serviceable to anyone who is not able
to readily understand the drum or ring systems,
or make a satisfactory job of winding them.
The
coils are also easily repaired. Any armature which
has a toothed core may be wound pole fashion.
The writer made an experiment some years ago in
this direction by winding a toothed drum armature
core as a polar armature. It had thirty very small
teeth, and each one was wound as a pole with a
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coil of wire, and the whole connected as closed coils,
The
it had been an ordinary polar design.
ﬁeld-magnet was an ordinary two-pole overtypo
pattern. The armature was self-starting, and
worked quite satisfactorily, but was not so powerful
as when
wound in proper drum fashion.
With
polar armatures the position of the brushes is at
a right angle to that required with shuttle, ring or
“
drum armatures (see Manual No. 3 0n
Practical
Dynamo and Motor Construction," pages 63 and 64).
The coils, which are short-circuited by the brushes,
and therefore inactive, must be those in the centre
of the ﬁeld-magnet pole faces, whereas those of
ring and drum armatures are between the corners
of the pole faces.
This is an important fact to
remember
when adjusting a motor which is ﬁtted
with a polar armature. Drum and ring armatures are
Select a
practically equal as regards efﬁciency.
drum armature if you desire to economise space.
Ring armatures are rather more liable to sparking
than drum armatures, and should have, at least,
double the number of coils and commutator sec~
tions.
They are more trouble to wind with ﬁne
gauge or very thick gauge wire, but are good for low
The general
remarks on armatures in
speeds.
“
How to Choose a Dynamo" (see Tm: Mooxr. EN
GINEER for January 28th, 1909), apply also to
armatures for motors.
Reversal of direction of a motor armature is
usually effected by changing the direction of the
ﬂow of current through the armature windings.
It is not absolutely necessary to do this. The
reversal will also take place if the direction of current
through the ﬁeld~magnet is changed instead. The
of the ﬁeld-magnet winding is, how
self—induction
ever, usually much greater than that of the arma
ture, so that the change does not take place so
as if

quickly, and there is more sparking when breaking
the circuit.
An electric motor which is to be used
for reversing work should have a very powerful
ﬁeld-magnet in comparison to the armature. The
object of this is to prevent the magnetism being
distorted by the magnetic effect of the armature.
If the armature is relatively powerful it distorts
the position oi the magnetism
produced by the
so that the brushes have to be rocked
ﬁeld-magnet,
away from the mid position to obtain a position
where sparking will be prevented or be a minimum.
This is satisfactory when the armature is rotating
in the direction for which this adjustment has
been made ; but when reversal is effected the brushes
should be rocked to a similar extent the other
but
side of the mid position, if the load is equal:
if they are ﬁxed or not accessible they must remain
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at their ﬁrst position:
considerable
sparking will
then result. The usual practice in such a case is
to set the brushes at the mid position and ignore
the sparking. or set them at the position favourable
to the direction of running most required. If the
ﬁeld-magnet is very powerful, so that it can over
come the cross-magnetising effect of the armature,
the brushes will be correct at mid position, therefore
there will be no extra. sparking when direction of
rotation is reversed.
As the reversal of rotation
will only take place when the current is reversed
in either ﬁeld~magnet or armature windings, but
will not take place if the change is made in both, it
follows that you cannot reverse the armature
rotation by merely changing the direction of the
current supplied to the motor. \Vhen reversal is
to be effected at a distance some complication is
One method is to separately excite the
necessary.
ﬁeld winding by means of a local battery, so that
the current is not changed
in direction, and is
independent of the armature winding.
Another
method which is the equivalent of the former is
to use a magneto motor. This is the chief value
of the magneto motor, and it is a useful type for
such a purpose.
It has two disadvantages as com
pared to an electro-magnet ﬁeld motor. A steel
permanent magnet is less powerful for a given size
than an electro-magnet, so that to give equal power

Fig/d coil

F149

machine.
A magneto motor should not be ﬁtted
with a shuttle armature, as it will then have the
sams disadvantage as a shunt-wound
motor. as
to Figs. 1
previously explained, with reference
and 2. The commutator will be a short~circuit
to
the supply twice during each revolution.
This
type of motor should be ﬁtted with a polar, drum,
or ring armature.
The armature of an electric motor is usually the
part which rotates, but this is only a matter of
convenience.
The ﬁeld-magnet may be the rotating
part, or both may rotate in opposite directions.
The matter is merely one of convenience,
but may
be worth considering under special circumstances.
If the armature is made the ﬁxed part the brushes
rotate around the commutator, and it becomes
to use sliding contacts to enable the
necessary
exciting current to reach the magnet winding.
An electric motor of this type is described in Tm:
Mons]. ENGlNEER for December 7th, i905. page <34.
The difficulty of making successful slow speed
machines in small sizes does not occur with electric
motors as with dynamos. It is practicable to
obtain good working results with almost any speed.
You should recollect, however, that reduction of
speed means loss of power. so that if you wish to have

(Fig/d

Fig/d

6.

the motor must be of larger size.
The other draws
back is the demagnetising effect of the armature.
Part of the turning effort of a wound armature is
due to repulsion between itself and the ﬁeld-magnet.
This opposition to the magnetism
of the ﬁeld
magnet causes the latter to become weaker in course
of time, so that the motor gradually loses power.
This may be remedied by remagnetising the ﬁeld
magnet when necessary.
According to experiments
made a considerable
time ago by Marcel Deprez,
a magneto motor had 60 per cent. approximate
higher efliciency than a corresponding machine
ﬁtted with an electro-magnet ﬁeld, the results being
determined by the power developed and the quantity
of zinc dissolved
by the battery which supplied
the current.
This appears to be due to the absence
of an exciting current for the ﬁeld-magnet of the
magneto motor, and might possibly be modiﬁed.
by improved design of the electro-magnet ﬁeld
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a lower speed for a given power, apart from the
use of gearing, you will be obliged to increase the
size of the machine.
For very slow speeds you
should have a comparatively large number of com
mutator sections and coils in the armature winding.
the coils and Sections are few in number the
armature tends to run in a jerky fashion, and perhaps
stop when the brushes are over the commutator
When silence in running is a consideration
gaps.
it is advisable to select a motor which is ﬁtted
with a large diameter armature arranged to run at
a low speed.
This consideration is not extra
it occurs particularly with motors used
ordinary;

If

for driving phonographs, and with motors which
have to be ﬁxed upon wood partitions or cupboards
Armatures, especially it ﬁtted
and hollow ﬂoors.
with a toothed core, are very liable to be noisy,
even at moderate
The trouble may be
speeds.
minimised by using a large number of teeth, or
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or nearly closed slots, so that there is not
much distance between the edges of one tooth and
the next; also by slanting or curving the corners
of the magnet pole faces.
Carbon brushes are liable
to sing, copper gauze or wire brushes may be silent.
“'hen selecting or designing a motor which is

closed

Fig

9.

to be worked with alternating current, you should
have the ﬁeld-magnet and armature each laminated.
Very small motors which have these both solid,
or laminated armature and solid ﬁeld-magnet, wi11~
work with alternating current {or short periods of
A series-wound ﬁeld magnet should always
time.
be used, or the motor arranged on the repulsion

Fiq. //.
principle, and armature, preferably of large diameter.
These
Shunt winding gives very poor results.
motors do not give so. good a starting effect as when
current,
and must be
supplied with continuous
allowed to run at high speed to do much work.
They have the advantage of being self~starting,
and can be reversed in the same manner as when
supplied with continuous current. They try to
run in step with the supply periodicity, but a given
In
armature may be worked at various speeds.
duction alternating current motors are not made
in very small sizes, and it would probably not be
advisable to attempt to do so. They are not always
and a given machine
self-starting
(single phase)

llld
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only be run at one speed, which is determined
by the periodicity of the supply.
Lowest weight for output is obtained by using
for the ﬁeld-magnet.
wrought iron throughout
A neat design of ﬁeld-magnet, which lends itself for
motor purposes, is shown by Fig. 1 I. It is usually
can

Fly /0
"

called the
Griscom” pattern, after the name of
an American maker.
The original was ﬁtted with
a shuttle armature, but a polar or other armature
The ﬁeld-magnet is in one piece of
may be used.
cast iron;
the end bearings should be of brass.
This design lends itself well to a laminated ﬁeld
magnet made of iron stampings, and is very suitable

Fiq /2.

for a small alternating-current motor if the mass of
iron is kept small.
Multipolar
ﬁeld-magnets have no advantage in
working for small sizes of motors. It is easier to
arrange the coils if the armature is to be former
wound, but a greater number of coils and commutator
sections are required.
Multipolar design tends to
decrease of length, but there is not very much gain
in this respect.
An excess of phosphorus in bronze causes pin-holes
in the casting.
The ideal condition is when just the
right amount is added to the bronze to remove the
oxide in it. A small quantity only is needed.
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A Model Vertical Engine
and Boiler.
By H.

S. GROVE.

has a cylinder i-in. bore by bill.
stroke. The bed and the ﬂywheel are the
made
the rest being
only castings
used.
from various materials which I had by me. The
crank is balanced,
and is built up, being pinned,

HIS

engine

Fl. ‘3“!

0w", n.0,

‘Iflod

of [Tl/n] Small-bu

Three bearings, l-in. by
and sweated with solder.
{in., are provided. The connecting-rod was turned
from ;}-in. round machine steel as follows :—The
in. diameter, faced at one end
steel was turned to
for the brasses, and turned down to the diameter
of the rod as shown in the drawing, with the conical

i

r
_
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The big-end was
plate at i} ins. from the centre.
slipped on to this drill, and the small end clamped
The ﬂats were then
in position and drilled 1} in.
cut on the big-end with a saw, and afterwards faced,
when the connecting
rod was mounted on a
The small
mandrel.
end was sawn and filed
_
'— r
to shape.
"
The boiler isof sheet
:5”
copper, 4 ins. in diam
eter and 8ins. high. It
has three vertical i-in.
fines, and one central
r-in. flue. Besides this,
it has nine {--in. water
tubes
in groups of
three, the water tubes
going from the sides to
the crown of the ﬁre
box. Methylated spirit
The
is used as fuel.
safety valve blows of!
at about 15 lbs. pres
sure, and has to do duty
for a pressure gauge.
Instead of aback pres
sure valve, an ordinary
is ﬁtted be
gas-cock
tween the feed pump
The
and the boiler.
boiler is lagged with
mahogany strips, and
the cylinder with asbes

it.
a;

VERTICAL ENGINE AND BOILER.
part which forms the fork. Then two pieces of
brass were turned } in. diameter, faced, and sweated
and to the steel rod.
together
After marking off,
the bolts were ﬁtted, and the big-end drilled {--in.
on a V block on the lathe faceplate.
A l-in. drill
was then driven into a block of wood on the face

THE ENGINE TO LARGER SCALE.

fin.

tos card and sheet zinc. The steam pipe,
copper
All seams are soft
is wound closely with fine string.
and riveted, with the exception of the
soldered
vertical seam, which is a rolled joint.
The tubes are
also soft-soldered, but care having been taken to
keep the solder on the water side of the joint.
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How to Make a " Synchronome
Electrical Time Transmitter.
By

THOS.
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in a similar manner to a brass casting, the boss
of which is to be tapped 2 BA. to take pendulum
>
rod.
The pendulum rod is a piece of 5'I6tllS in. round
bright drawn steel about 34 ins. long, and if the
lathe has a hollow mandrel it will be an easy matter
to turn one end down to '185 in. for a distance
of i in.; but if the mandrel is not hollow, ﬁle the
rod down, or, better still, rig up a steady rest on lathe
bed near to headstock and with a 5-16ths in. hole
in line with centres, remove the loose poppet head,
and clamp the rod down on tool<post at centre
height and parallel with lathe bed in such a way
that when the saddle is traversed forward, the end
of rod enters the 5-16ths in. hole in steady rest;
then with a running down cutter in nose of mandrel
or a cutting tool mounted on faceplate, reduce the
rod to the necessary
size and screw 2 B.A.
The
other end is to be drilled and tapped 4 B.A., and
ﬁtted with the adjusting screw, which is simply a.
length of steel wire about 4 ins. long screwed its
entire length, and driven into pendulum for about
3 in., as shown at F. Fig. 6, the end of the rod being
caulked over into the thread of screw to prevent

POWELL.

(Continued from Page 401.)
E now come to the construction and suspen
sion of the pendulum.
At the top of the
baseplate casting will be seen two brackets
(A, Fig. 5).
File these on top and drill and tap
four holes—the two at the rear 3 BA, and the two
at the front spaced 1 15-16ths. ins. from the other
two 5 BA. ; these are to take the screws for bold
ing the trunnion clamps B (Fig. 5). Cheese-headed
screws are used for the holes near the back, and
studs ﬁtted with ﬂynuts for the outward ends.
Now take the brass casting for trunnion chops
(see C, Fig. 5), and mount in lathe, the chuck jaws
gripping the short boss, and when the face of ﬂange
runs true bore the hole } in. bare, then drill and
tap the longer boss as shown to take a short steel
setscrew for clamping casting to trunnion.
The trunnion, which is a piece of in. round steel,

i
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DETAILS or A "SYNCHRONOME"
should now be chucked or centred and turned a
nice sliding ﬁt in the hole in casting, place the cast
ing on, tighten setscrew, and proceed to turn up
both bosses and both sides of ﬂange; then reduce
in. diameter, leaving the
the ends of trunnion to
central part 4 in. bare diameter fora length of 1%ins.
\
to ﬁt between brackets.
A piece of brass is now to be bored to ﬁt over the
longer of the two bosess, as shown by dotted lines
in D, Fig. 5, and the edges both of this and the
casting ﬂange ﬁled square.
The steel spring may now be placed between the
two cheeks, and when the space at the upper end,
that is, immediately around the bosses, has been
ﬁlled with a. piece of metal packing the same thick—
ness as the spring, which is '005 in., the whole may
be ﬁxed ﬁrmly together by means of a countersunk
headed screw passing through a clearing hole in the
spring, and screwing
loosa piece and suspension
into a tapped hole in casting.
The lower end of the suspension spring is ﬁtted

i

F/q.5.'

‘

ELECTRICAL TIME TRANSMITTER.
same
bob.

backing out when

adjusting

the pendulum

We will now drill the rating nut shown below
bob in F (Fig. 6) for tapping 4 B.A., drive on to a
mandrel, which should be held in a drill chuck, and
with the back centre supporting the other end, turn
up all over as shown in drawing, and divide the
When adjusting the
flange into thirty equal parts.
clock, by turning this nut through a distance of
one of these thirty spaces, the time-keeping will be
accelerated or retarded about one second in twenty
iour hours, according to whether the nut is screwed
up or down.
_
The bob G (Fig. 6) will now claim our attention.
Procure 6 ins. of 23km. thick brass tubing and turn
up two discs to ﬁt one at each end; in the centre
of the one which is to be placed at the lower end
drill a 5-32nds in. hole and counterbore to take a
thin tube I 1-32nds in. bore, which will be supported
at its upper end by the other disc, which must be
drilled a fill 5-16ths in. for the pendulum rod to
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If the lower disc has been
pass through easily.
made a nice light ﬁt for both outer and inner tubes,
they may now be stood together with the upper end
of small tube supported centrally in the large tube
by means of a spider, as shown in plan H. Fig. 6.
and have about 10 or 11 lbs. of molten lead poured
in, slowly at ﬁrst, to all0w it to solidify and prevent
in this way a nice smooth passage
the tubes rising.
is provided for the rod when regulating.
A simpler bob than the foregoing, and quite as
effective,
may be made from a cylinder of iron,
lead, or type metal, the brass casing mentioned only
Of course, none of
giving a better appearance.
these have any claims for real accuracy or real
compensation, and any reader who constructs one

a 3-3znds in. slot cut in the middle of
represents
the width of pallet, and is to accommodate the end
of a steel wire which is ﬂattened slightly at the one
end and bent round to form a loop A (see Q, Fig. 4).
A steel pin, which is turned a bearing ﬁt in hole A, P
(Fig. 4) must be a very tight ﬁt in the loop, and it
must be seen that there is no appreciable side play
or binding in the hinge thus formed.
The end B
of wire is to be hammered out ﬂat and bent round
to form a loop into which the cylindrical part of
gathering jewel is cemented with its ﬂat surface
facing pendulum, as shown enlarged at S, Fig. 4.
The exact length of this wire will be found in the
following manner:
Lay Off full size on paper a
vertical line representing the centre of the pendulum

WWW-ﬁf—

0

“Brass
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J
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259auye.
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Fig
CONSTRUCTION

of these

“Synchronome”

OF PENDULUM

time transmitters,

.

6.

FOR ELECTRICAL TIME

and

has made a study of pendulums, may adopt his own
pet design.
Our next job will be the pallet P (Fig. 4). The
brass casting for this is to be ﬁrst drilled a nice ﬁt
for pendulum rod, on which it is to be ﬁxed about
I 1} ins. from centre of suspension spring. The upper
surface is to be ﬁled to a curve forming an arc of a
circle of Iiit ins. diameter or a little less, and a ver
tical slot is cut with a. hacksaw right through the
lug and into the hole for pendulum.
One half of
the 1118 has a clearing hole, and the other half is
tapped 5 B.A., a cheese~headed screw being used
to damp the ﬁtting to rod.
At the lower left-hand
corner of P (Fig,
4) will be seen a shaded part ; this

i

l
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TRANSMITTER.

at rest at zero.
From a. point near the top, and
corresponding to the centre of suspension spring.
draw a straight line to the centre of I5~tooth wheel.
then from the point where this line bisects another
drawn at right angles to it, and connecting the points
of two teeth, measure the distance to the centre
of hinge on pallet P (Fig. 4), and set oﬁ B and Bi
on a fairly thick piece of metal R (Fig. 4), and drill
to take pegs equal in diameter to gathering jewel
and hinge pin respectively;
then at A and Al ﬁx
another two pegs.
Having ﬂattened the wire, bend
sharply round pegs A and Ar at right angles, then
insert pegs B and BI, which have been removed
in the meantime,
and bend the ends back again
round them; this will be quicker than the guess

October 28, 1909.
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and make—again method. From the centre of sus
pension spring, and with a radius of I 1} ins., strike
this will give the shape of the
an arc of a circle;
upper surface of pallet P (Fig 4).
The outward end of the pallet is to be carefully
ﬁled to shape, so that when pendulum is resting
at zero, and gravity arm is liberated, the roller
M (Fig 4) will fall directly on to the steepest part
of curve, 110.. the centre of the distance traversed
by the roller when the clock is working normally.
The same proﬁle is to be kept from back to front,
forming arcs of circles, the centres of which are
in the centre of pendulum. This is plainly shown
in sketch P (Fig. 4), the curve from back to front
being given so that should the pallet be moved at
any time out of its original plane, parallel with the
the roller on gravity arm will still take
baseplatc,
the same course, and impart the correct impulse
to the pendulum.
The backstop pillar D (Fig. 3) is screwed into the
boss A until the small hole (which must be the same
diameter as the hole in glass roller) is vertical to
the baseplate, and a piece of ﬁne steel wire a free
ﬁt in this hole is bent as shown to carry the glass
roller W at one end, and a small counterweight at
the other. This counterweight, which is adjustable.
must not be so heavy as to prevent glass roller
keeping in contact with i5-tooth wheel all the
time, and the wire must be just so long that when
the pendulum is at rest at zero, and the gathering
jewel is equidistant between the points of two teeth,
the glass roller lies at the bottom of one tooth,
and in contact with the face of the next. thus
anchoring the wheel as shown. A piece of stiff
wire, which, being thin, is easily adjusted by bending.
is driven into the under side of pallet and bent L
shape to support the gathering jewel wire, and
prevent the gathering jewel falling too deeply into
The proper depth
engagement with the wheel teeth.
is the least that will sufﬁce to pull the wheel round
just the space of one tooth, and allow the backstop
roller to fall cleanly into place when pendulum is
on its minimum swing, just previous to receiving
another impulse from gravity arm, and when the
momentum of the wheel is least.
The wheel spindle D (Fig' 4) is shown ﬁled away
slightly on the thick part which carries the vane.
This is to counterbalance the heavy end of vane wire,
and obviates the necessity of providing a counter
weight.
and bosses may now be painted
The baseplate
black—~21 dull matt surface preferably—and all the
a deep orange, as
brass work must be lacquered
recently described in THE MODEL ENGINEER, and
it will be advisable to treat the iron and steel parts
in some manner to prevent rust. One way is to
in molten
get them fairly hot and then immerse
paraﬂin wax, allow to soak, and then drain them.
If now wiped with a soft cloth, a ﬁne ﬁlm of wax
will remain which will protect the metal from rust.
"
This concludes the making of the masterpiece," and
it may be ﬁxed in a suitable case just as it is, ready
to connect up to as many dials as required, or it
may be ﬁtted with a dial, as shown in the photo
graph (Fig. I), and itself become a timepiece.
The construction of the dial movement will be
described at an early date, but this will not be so
large a piece of mechanism as that just described ;
in fact. it is very small and simple, consisting of an
Along with
electro-magnet and three wheels.

Electrlclnn.
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this will be given a few hints on adjusting the clock
and ﬁnding the proper strength of battery for
driving.
(To be rantinuedd

A SimpleWS'criewlc‘utting
Attachment for Plain Lathes.
By I). COLLETT.
T

of my career of mechanical
work, like most amateurs. I found myself
heavily handicapped for want of some
sort of lathe, and when I had managed to obtain
one I was not long in discovering its defects.
However, by dint of some scheming
and a fair
amount of labour, I managed to make a workable
thing of it, and it now gloriﬁes in the addition,
amongst other things, of a slide-rest, back gear,
decent headstocks, and the attachment about to be
described.
an early

stage

GENERAL ARRANGEMENT OF Scnrzw-currmc
ATTACHMENT.
_
Of course, to be able to cut threads automatically
on a lathe, the ﬁrst consideration is to provide
some means whereby the number of revolutions of
the mandrel, and consequently the work, may be
made to agree with a certain distance of travel
By in
(say 1 in.) of the tool in the slide—rest.
creasing or decreasing the number of rotations
of the work with the tool travelling i in. as before, we
get a ﬁner or coarser pitch of threads accordingly.
Having digested these facts. I set about to ﬁnd
some means of accomplishing the end in view; but
having only the ordinary amateur’s complement of
tools and ideas, was for a long time unable to
One day, how
ﬁnd a way out of the difficulty.
ever, I happened on a note in an old mechanical
paper about using cycle chains and wheels for
screw-cutting, by means of an overhead shaft,
and it struck me that here was the very thing I

wanted, and no details being given, I determined to
work out the idea for myself. I was much afraid
at the time, however, that there would be so much
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backlash of the chains, that the apparatus would
How different these mis
not work efﬁciently.
givings have proved to be may be judged by the
fact that I recently chased out a hole 7-32nds-in.
diameter with 43 threads per inch, and this was on
casting, which needed
a rather-awkward-shaped
very careful setting on the faceplate.
I mention this at the outset to show that if 'any
reader of this article. who has not the luxury of a
screw-cutting lathe, is in doubt of the efﬁcacy of the
device,
he may put aside his doubts, and start
right away to make it, as it will well repay him for
the trouble.
As regards the cost of materials, this would be
very small. Mine was made from mostly odds and
Anyway, I do not suppose
ends from a scrap heap.
the whole lot would come to more than five shillings,
especially if, as is usually the case, the reader has
lying about.
a few old cycle chains and wheels
If not, second-hand chains and wheels can be
purchased very cheaply, and they are quite good
enough for the purpose; but, of course, the better
the chains conform to their original pitch the better,
as when 1they are very much stretched they are likely
to mount on the teeth of the wheels. particularly
as in this case the drive is in a vertical plane.
1 will now describe
brieﬂy the general arrange
ment,
and afterwards give the details of each
individual
part. Of course, slight modiﬁcations
may be necessary in different pattern lathes, but it
will not be very much any way ; so that the apparatus
being described will be typical of whatis generally
required.
The arrangement consists simply of two uprights
of wood, an overhead shaft supported in two
brackets, two cycle chains, various chain wheels,
and the necessary collars for adapting the wheels
to their respective places on
(i) the mandrel (driver):
(2) the overhead shaft (driven);
(3) the overhead shaft (driver);
(4) the traverse screw of the slide-rest (driven) ;
and it is really wonderful the variety of different
threads that can be cut with the various com
binations it is possible to arrange from so small
an equipment as, say. one of eight wheels.
After ﬁxing the wooden supports and the over
head shaft, the drive is taken ﬁrstly from the chain
wheel riveted on the mandrel up to the correspond
ing wheel on the overhead shaft, and another
chain is then placed on the other wheel of the
overhead to drive the wheel attached to the screw
Thus we get the positive con
of the slide-rest.
nection necessary to link together the movements
of the work and tool. Fig. I will show the general
arrangement.
Now to describe the various parts. The ﬁrst
thing necessary is, of course, the slide-rest. I am
presuming that some sort of slide-rest is already on
It need not be a really
the lathe, to be converted.
ﬁrst-class one, so long as it fulﬁls ordinary require
the
traverse
driving
By mechanicall
ments.
screw, we really make tlus our "lead" screw.
To support the overhead shaft we require two
upright posts (see Fig. 2). These are ﬁxed to the
uprights sup rting the lathe bed by two coach
in. diameter, washers being
screws 4 ins. ong and
Fix them quite plumb
placed under the heads.
with the end posts of the lathe, letting them pro
ject about 3 ft. above the bed, and make sure
It is best to only put
that they are quite parallel.

i
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screw through each post ﬁrst, then set them
position, after which the second screw can
be put in.
Of course, bolts and nuts could be
used for this purpose equally well, and. in fact.
would be necessary if the lathe has iron standards.
It will be noticed that there is a slot near the
top of each post, Q in. wide by 2 ins. long ; this is to
provide for the necessary adjustment of chains.
We now require two iron brackets to serve as
bearings (see Fig. 3). A pattern must be made
for these, and the castings obtained.
Although
there is a slight difference in the ﬁnished brackets,
the same pattern will do, as the top part of the left
hand bearing is easily sawn out. This is done to
allow the shaft to be taken out of the brackets
without removing the bolts, and renders the change
of wheels for different threads very easy.
On receiving the castings from the foundry,
bore out the centre hole of boss to it in. diameter,
drill the bolt hole Q in., and ﬁle up the back seating
where
it is clamped against the post. Also cut
out the top of the hearing of the left-hand bracket
as previously described.
I
To prevent undue wear of the wood posts, four
iron plates, to the dimensions of Fig. 4, should be
let into the surface where tho adjusting holes are
cut, and each plate should be fastened by four
countersunk screws.
The brackets are held to the posts by rough
bolts, 4 ins. long and i in. diameter. A square
plate washer should be placed under each bracket,
and under the nut of each bolt at back of post, so
that four of these will be required, two for each bolt.
For the overhead shaft obtain a length of i-in.
The length, of course. will be decided
square iron.
by the length of the lathe bed and distance apart
of the bearings.
Referring to Fig. 5, it will be seen that each end
of the bar is either tumed or ﬁled to
in. diameter
round, to ﬁt the bearings.
A H". washer should be
the
slipped on each end of the shaft between
bearings, and a stop-pin put in position in the shaft,
to make the washer turn with the shaft and take
the side wear.
The two collars (or chain-wheel adapters) for
the shaft next claim our attention (see Fig. o).
It will be noticed that they are of cast iron and
have a i-in. square hole, which should be a. fairly
The best way to' machine
good sliding ﬁt on shaft.
these is as follows.
Chuck the castings in the
lathe, and bore out the centre hole to i—in. diameter.
Remove from the chuck and mount on a suitable
mandrel. The outside can then be turned to allow
a back hub cogwheel being ﬁtted up to the shoulder.
Of course, if means are at hand, it is best to cut a
thread on it to suit the cogwheel; but otherwise
turn them plain, and drill and tap three 3-i6ths-in.
equidistant holes in the ﬂange and three corre
sponding holes in the chain wheel for ﬁxing screws.
(These holes will not, of course, be required if chain
wheel is screwed to the base.)
The chain wheel
will probably require softening for this purpose.
mandrel,
Now remove the
and file out the centre
hole
in. square.
If they are screwed for chain
wheels theSe collars should be made about i in.
wide, so as to allow wheels with larger holes being
clamped upon them by a smaller wheel, using their
bushes to keep chain wheel concentric, and care
should be taken to see that they are locked up
quite tight, to prevent them moving when the
“
cut ” is on.

one
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it

if

it

is

is

fits
In many cases there
which
square.
room to ﬁt the collar on the round part beyond
is not desired
the square, and this may be done
In this case.
to ﬁle the hole in the adapter square.
a sctscrew must be used in the boss of
however.
the collar to prevent
turning without driving the
SCI-C‘V.

Having now described all the necessary iitments,
may proceed to put the apparatus together.
First get the uprights fixed, as previously stated,
ft. to stand above the lathe-bed,
allowing at least
and put the shaft bearings. with their belts and
washers,
in position.
Lay the shaft in place, and
see that
revolves freely. If does not, look to see
whether the uprights are parallel and bearings
in line. Now remove the mandrel from the head
stocks and ﬁt the collar in position.
Before pro
ceeding
any further, it will be necessary to ﬁnd
out the size of the chain wheel required for the
mandrel collar. This should have the same number
of teeth
i-in. pitch is used, or double the number
of teeth
used. as the number of
l_.~in. pitch
“
"
lead
threads per inch on the
screw.
Thus.
there are nine threads per inch on lead
suppose
screw (as in the writer's case), then a 9»tooth
cog of I-in. pitch, or an iii-tooth cog of .1_,~iu.
pitch,
must be placed on the mandrel. “'0 will assume
for a moment that a 9-tooth wheel
required. Fix
in position, and put the headstock together
desired to cut a screw of
again. Now assume
twenty threads per inch. Take one of the shaft
collars, and place upon it a wheel of the same number
of teeth as threads are required to be cut, viz.,
20 teeth.
If 18 threads are required, use an 18
tooth wheel, 16 teeth for 16 threads, and so on.
As long as the mandrel wheel agrees with the lead
screw, the overhead driven wheel should have the
same number of teeth as threads required.
To complete the drive we must now connect
To do
up the overhead shaft to the lead screw.
this obtain a. pair of equally-sized wheels.
Any
number of teeth will do, as long as they are equal.
We will suppose we have on hand a pair with eight
teeth.
Place one of these on the remaining collar
we
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the other on the adapter for
the lead screw.
Now put the wheels in their
respective positions above and below, and place the
second chain on them, adjusting
by raising the
Do not
bearings in the slots provided on the posts.
“
"
allow more
slack
than
just necessary to allow
the chain to run freely.
as well to provide
It
a few short pieces of chain, say of one, two, and
three links each with nuts and bolts. so that
is

if

is

i

-

J
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it

was found necessary to bore out the wheel, and
mount
on the left-hand side of the collar, while
the chain wheel was ﬁtted to the right hand side,
there being a distance ﬂange between them.
On
.this lathe (which was not originally
intended
for either back gear or screw-cutting) matters were
already so cramped that to provide room for the
chain wheel it was found necessary
to dispense
with the smallest pulley on the cone.
As this was
never used
was sawn off. allowing the other
pulleys to be moved over to the left, and the new
collar taper pinned in position on the mandrel.
The large spur wheel of the back-gear was then
in position again, and the chain wheel
keyed
screwed
mention my own
ﬁrmly in place.
in this matter, as
experience
expect many others
will be placed in a similar position for want of
room on their head-stocks.
This collar, the same as the last two, may have its
chain wheel fastened by three 3-i6ths-in. screws.
If the central ﬂange has to be made thinner than
in., it would be better to make this part of mild
steel, with which the ﬂange could be reduced a little
thinner.
The last adapter to be considered
the one for
the lead screw (Fig. 7), and this must be bored to
suit the diameter of the screw shank. Upon
removal of the handle from the slide-rest, it will
probably be found that the part of the shaft on
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The adapter for the mandrel is shown in Fig. 6,
and this is somewhat similar to those described
above, but if the lathe has a back-gear it should
have a. central flange.
The dimensions of this part
are governed
by the various clearances on the
headstock, and allowances must be made according
to the requirements of each individual case.
On the writer's lathe the large slow-speed wheel
of the back-gear was keyed to the mandrel, as it

it
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necessary the chains may be easily altered to suit
all the wheels on hand. Of course, both chains
should be about equally tight, and if they are
unequal this can be easily corrected by adding or
removing a link to either chain as may be required.
lf the reader is prepared to go to the extra
trouble, he could easily ﬁx a draw-bolt and nut
to the top of each post to adjust the chains, similar
to the arrangement provided on bicycles, but this is
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instead of 20. By using a combination of this kind.
we do not need a 16-tooth wheel to cut 16 threads,
and we are thus enabled to cut many threads with
Then, again.
only a small range of change wheels.
by substituting the nine-tooth wheel on the man
drel for various other wheels, such as
IO, U,
and so on, we get an entime different range of
threads from our stock of wheels. and by chopping
and changing the wheels in different places on the
apparatus, an almost endless num
ber of pitches are available,
Bored and SCI-awed
in
f0 5411! c171”; wheel
cluding some wonderful fractions!
When
to work out the
began
Ker/nay
diﬁerent threads that were at my
was somewhat amazed
disposal,
Taper“
but of course many of them would
Bored /'b
pin Ira/e
not be required in the usual run
F;" J" suit Splﬂd/e
of WOI'K, although
was "35/
is useful to
Diamel'er and and/h fr,
Su’! Lac/r'qca" wheel
know that they are there
wanted.
F19
would advise anyone making
59 7
the apparatus to write out a list of
threads it
to cut with
possible
not hccessary, as it is quite an easy matter to ﬁrst
the wheels on hand, and paste the sheet on a
adjust one end by slacking off the nut, and pushing
piece of cardboard or wood, and hang it up in a.
up the bracket, holding same in position with one
convenient place in the workshop for reference.
hand, while the other re-tightcns the nut with a
The formula for working out these ﬁgures
as
follows :—
spanner, and then going to the other end and doing
the same for that.
Driven wheel on overhead shaft X driven wheel on
Having now got everything in place, we will
slide-rest X number of threads on lead screw.
suppose a job mounted. and the screw-cutting tool
\Vhecl on mandrel X driving wheel ormer‘lmﬁ
in its place close to where it is to commence work.
shaft,
Start the treadle going and adjust the cross-slide
Thus showing how the 16 threads before referred to
for a ﬁne cut. \Nhen the tool has traced the
can be cut without using a l6-tooth wheel :~
thread as far as desired, draw it out of cut and
Driven wheel on overhead = (20) X wheel on slide—
reverse the treadlc to bring the tool back to its
on lead screw (9).
nEstiL— (8)
Then take another cut, repeating
starting place.
“heel on mandrel (9)
dri_ving wheean oi'reﬁiezi
operation until a full thread is produced.
(IO).
A warning note here to beginners—always see
20 X
=
that the tool is well clear of the thread when running
7
x i6
back, or it will remove what is already formed.
This fraction, when worked out, gives us the number,
This is because it is quite impossible to take up
viz., iii—the number of threads this combination
all the " slack " in the diﬂerent movements of the
will produce.
apparatus, and although by carefully adjusting the
It will be noticed that the driving wheels are the
chains it is possible to have no more than 1-16th in.
"
denominators," and the driven wheels and number
backlasl1,'this is quite enough to spoil the work if
of threads on lead screw are the “numerators.”
the lathe is reversed without drawing out the tool.
By changing about the positions of the various
On many small jobs it will be found incon
wheels in the above lractional form
venient to use the trcadle, and with these it will
quite easy
to work out all the various threads that can be cut.
be found quite easy to pull the lathe round by
Left-hand threads can also be cut by this apparatus,
hand—in fact, in some cases much better, but
but some slight additions are necessary!
Means
care should be taken to keep the "cut" going
must be provided to drive the overhead shalt in a.
from start to ﬁnish.
reverse direction.
This
easily done by int-ro
Internal threads mounted on the faceplate or
ducing into the drive a pair of gear wheels—one
in the chuck will be found quite as easily cut
mounted on a stud ﬁxed to the left-hand post.
with this apparatus as external ones, and when
and the other ﬁtted to the overhead shalt.
The
cutting them it is advisable to ﬁrst run the tool
gear wheel on the stud would have a chain wheel
into the,'extreme end of the hole, and make a chalk
attached to it, driven by the mandrel chain wheel.
mark on the tool to show when it is at the end of
The gear wheel on the shaft would then, of course,
its travel, so as to obviate running the tool in too
'
be meshed with the stud wheel.
far, and damaging it or spoiling the work.
_
hope to add this extra motion to my lathe at
Up to the present we have only dealt with‘what
later date, and
our good Editor approves, will
I may call a simple train of wheels—that
speed
‘send a description of
to Tim Moos]. ENGINEER.
reduction is only obtained on the ﬁrst pair; the
[He quite approves—Err. ALE. 6y 5.]
Second pair, by being equal, only serve to transmit
It will,
the actual reduction of the ﬁrst pair.
THE sheds in which the Zeppelin airships are put
however, be seen that by varying the sizes of the
together haVe machine shops attached. besides the
second pair we get a further range of threads.
Thus, supposing we have. as before, a. g-tooth wheel
erecting sheds proper. The special requirements are
that (r) the temperature shall remain approximately
driving a 20-tooth wheel, and instead of usmg the
constant;
8-tooth wheel on the overhead lor second drive,
(2) any escaping gases shall be quickly
carried oil. The length of the shed
we use a lo-tooth wheel, the result will be i6 threads
about 650 it.
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Specification for Model Railway
Coaches—Scale g in. = l ft.
By

Y. KNIGHT, .~\..\l.l.Mech.E.

S.

and

P

THE UNDER FRAMES.

HE

coaches (three in number) are each 16 ins.
long over the bodies (scale 41 ft. 8 ins.).
Two out of the three are trimam/ﬂosiles.
The
lavatories are placed in the centre and approached
The third coach is a.
from a corridor on either side.
brake composite and is ﬁtted with observation lights
at the end.

Bomss.
These were_built up of Moulmein teak throughout,
ﬂoor a in., ends and partitions 346ths in., waist and
top rails 3-16ths in. thick. They were rather heavy,
but had the advantage of being very strong and
durable, and looked well even in an unﬁnished state.
By substituting pine tor teak for the interior parti
tions, ﬂoor, waist and top rails, the weight was
Great patience is required
considerably reduced.
when working in teak, as this material is so full of
The outside panels are
grit and liable to splits, etc.
also of teak, cut out with a fretsaw and glued under
pressure on to the sides I—Ioth in. thick, the panel
The ﬂoor, which was
ling being all in one piece.
originally {in., has been reduced to i- in. All the
Door
lights are glazed, lavatory with opaque glass.
and commode handles were supplied by Messrs.
Bassett-Lowkc & Co., of Northampton, and are gold
The doors do not open, as no advantage
plated.
is gained in their doing so, and a lot of needless
and intricate work is dispensed with.
Commode handles for mounting on to the foot
hoard from the track at each end of the coach are
provided, as also the handles and steps for mount
ing on to the roof. Torpedo ventilators are ﬁtted,
and these were also provided by Messrs. Bassett
Lowke & Co., and are very true to their proper
shape

and

are

sole-bars.

The bogie pivot bolsters are of teak and these
have a. protruding pivot for ﬁtting into the bolsters
on the bogie trucks.
The pivot bolsters are screwed
securely on to the under frame and this tends to
prevent any twisting in the latter. The bodies
are screwed on to the pivot bolsters and these are
cushioned with rubber so that a small space (about
I,-32nd in.) exists between the bodies
and under
‘

frames.

Two step boards are provided for each side of the
coach running the whole length of the ﬁnder frame,
and the top one projects } in. beyond the head
stocks.
Side play is allowed for in the bogie truck
connections about 3-I6ths in.
Butlers and books with springs were also supplied
by Messrs. Bassctt-Lowke dz Co., and are very true
to their proper shape and sin.
The buffer heads
and plungers have been specially constructed—the
former of brass, instead of the usual soft metal—and

sin.

lilcctric light cable and inlets are also provided
to the roof, and the accumulator chest is ﬁxed to
the underneath of the ﬂoor, and this is also of teak.
The chest is properly supported by straps ot stout
tinplate.
The extreme widthovcr the outside panels is
3 9~32nds ins. (scale 8 ft. 9 ins.); the height from
underneath of floor to apex of roof is 3 3-I(>ths ins.
The roots are of wine, this
(scale 8 ft. 6 ins.).
material being chosen on account of its bending so
readily to the required shape and easy to cut out
and to ﬁle up when tacked into position. It is
ﬁxed on to the body, i'.e., to the ends, partitions, and
sides, by means of small pins.
Rain gulleys are pro
vided. The roots. ventilators, cables, inlets, and
gulleys are painted two coats white lead and one
The bodies, when
coat of Aspinall's white enamel.
completed, will be treated with varnish similar to
Other Companies
the G.E.R. Company's method.
employing this method of ﬁnish are the L.T. & S.
Rly., Metropolitan Rly., L. & N.W. Rly. (Met,
stock), City and South London Rly., Isle of “'ight
Rly., North London Rly., G.N. Rly., and the old
stock on LC. & D. Rly. was treated in the same
manner, thus leaving to view the teak in its natulal
state.

built

up entirely of strong tinplate.
Headstocks, sole-bars, and intermediate cross bearers
were cut out and ﬁled up to the required measure
ments.
The frames are preperly “logged " to
gather by means of stays and supports slung from
These

the

GENERAL DESCRIPTION.

October :8, i909.

Electrlclnn.

END VIEW or MODEL RAILWAY

COACH.

are so constructed as to withstand the bumps occa
sioned with loose couplings.
Links are also pro
vided at each end of the coaches and on one end a
link,
hook is attached to the end
thus allowing for
a short or long coupling when traversing sharp
curves, etc.

Boon; TRUCKS.
built up entirely of strong tinplate
throughout, except the bolsters, which are of pine,
recessed to receive the pivot from the under frame.
The axle-boxes are of brass, {- in. square, Q in. long,
and are provided with lubrication inlets. Step
boards are provided to each side of the trucks.
Stays are also provided which attach themselves
to each end of the sides of the trucks, and are se
cured under each axle~box, passing along the whole
length of the sides.
These

are
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The action of the bogie trucks is both circular
the pin being a screw which secures
itself on to the protruding pivot ﬁxed on to the under
'frame. The wearing surfaces on the upper part of
the bogie bolster and the lower part of the bogie
pivot bolster are black-leaded to prevent any
sticking taking place.

and lateral,

THE WHEELS.
TheSe are not true to scale.
They are of the
"
"Mansel
constructed with special deep
tyres to prevent derailing, which, on
ﬂanges to t pattern,
a tinplate track, is very difﬁcult to overcome.
They
are l in, on the tread, are turned from soft iron, and
were also supplied by Messrs. Bassett-Lowke & Co..
The under frames, bogie trucks,
Northampton.
buﬁers, hooks and chains, roof steps and handles
are painted two coats Brunswick black and one coat
of Aspinall's black enamel. Springs for the axles
have not been attempted, as the work involved
would be very intricate. The author made dummy
-ones, but omitted these on ﬁnding that they did not
look in touch with the rest of the model.

[Nora—The model coaches described in the fore
going article were brought up by Mr. Knight for our
inspection, and we found them to be a thoroughly
ﬁrst class job. both in workmanship and design.—
ED..1VI.E. 6- 5.]

Motor Cycle Notes.
Side Slip.

By

“

Pnozmx."

At this time of the year, when the season of muddy
and treacherous roads is approaching, if, indeed,
it is not already with us, the question of side slip
looms up prominently before the motor cyclist.
I know of some riders who never will venture
out on really slippery roads, whilst others go
so far as to lay their machines
altogether aside
throughout the winter months. and thus miss many
an enjoyable outing.
The all-weather enthusiasts
are, however, increasing in number, and I have not
the slightest doubt but that 'more would join
their ranks were it not for the one thing, viz.,
the dread of skidding.
I will confess, myself, to having experienced
in the past, more nervousness when travelling
over “grease” on a motor cycle than at any
other time while riding, and even now, after a
considerable
in this connection,
I
experience
cannot say I am exactly happy when the road sur
face is slippery and the trafﬁc thick;
but I have
quite passed the stage when I trouble in the least
about greasy roads. provided I have my fair share
0f "sea room," and a reasonably clear course
ahead of me.
The great thing is to develop a
and,
of conﬁdence
feeling
while taking every
reasonable
precaution, especially when passing
other vehicles, not to give up one's thoughts entirely
to the likelihood of coming over through a skid.
The speed should be maintained at as constant
a level as possible, as there is nothing more likely
to
cause a bad slide slip than suddenly letting the
engine
in when speed has been much reduced.
A rather ﬁrmer grip of the handlebars than usual
When leaving or returning to the crown of the road,
tends to keep the machine steady in bad grease,
and I have found it a good plan, when obliged,
for trafﬁc reasons, to drive faster than I otherwise

I
1
l
i
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should, or to zig-zag about the road when a straight
course is impossible, to remove the feet from the
pedals or footrests, and keep them down close to
the road surface. ready, directly the back wheel
begins to slip to one side or the other, to put the
foot on that side down, and thus prevent falling.
I have indeed found this simple method entirely
efﬁcacious and have on several occasions been able
to preserve
the equilibrium of myself and the
machine when the latter has made the most deter
mined eﬁort to throw me.
I have on innumerable
occasions also seen other motor cyclists escape the
results of bad spills in the same manner.
Some of my readers
have asked what device
or devices I can recommend which will assist them
to overcome the bugbear of skidding on greasy
roads, and one or two desire to have my opinion
of the ﬁtment intended for this purpose known
as the “Jack-no-skid,"
combining, as its name
implies, a motor cycle jack with a non-skidding
I have not had an opportunity of testing
device.
the appliance, but if at any time I should be able
to do so, I shall be glad to say in these notes what
I think of it._ A good non~slipping tread on both
tyres is essential if slipping is to be avoided.

The Dangers of Under-Lubrication.
We sometimes
read of the evil consequences
that follow when a motor cycle engine is too freely
lubricated, but they pale altogether in signiﬁcance
when compared with those which result from a
too sparing use of the oil pump. Even without
going so far as to cause the engine to seize, serious
mischief may very easily be done by neglecting
to lubricate with sufﬁcient frequency and with the
right kind of oil. I would advise all budding motor
cyclists, and even those who consider themselves
well experienced.
to make this question of lubri
I recently
cation one of their ﬁrst considerations.
examined an engine which had been practically
ruined, although it had only been in use for a little
more than ten
to the
months. by inattention
The bearings looked as though the
lubrication.
machine had done more thousands of miles than
actually had been the case in hundreds. All
were much worn and nowhere could I ﬁnd an absence
of shake.
The walls of the cylinders were slightly
scored in places, and nothing but being re-bored
and new pistons and rings ﬁtted could restore the
compression and lost power of the engine, while
The owner
everywhere new bushes were needed.
explained that when he ﬁrst had the machine
‘
he suffered
considerable inconvenience through
oil getting on the sparking plugs and causing the
to
cease
ﬁring. He therefore decided
engine
that he was using too much oil. and from then
on cut down the supply to about half what the
makers recommended,
in spite of the fact that he
lived in a very hilly district and had the machine
This was perhaps an extreme
geared rather low.
case, but I could tell of several others which have
come under my notice where the engine has snﬁered
considerably, and has had to have money laid
out on‘it long before there should have been any
solely on account of under-lubrication.
necessity,
Giving too much oil, although not advisable,
cannot cause any but temporary inconvenience,
and riders should always insist on buying engine
oil in proper sealed cans, bearing the name of some
manufacturer, never, unless absolutely
well~known
compelled, putting anything into the tank which
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taken loose from a drum or other receptacle.
anything, rather exceed the maker's instructions
oil, than
as to frequency in giving the engine
otherwise.
is

If

Why the Engine Wouldn't Move.

Talking about the lubrication of motor cycle
I was returning to London from Birming
ham by road rccr ntly. when I fell in with the owner
of a twin motor cycle,
who appeared
to he in
When I came up
great trouble with his engine.
with him, somewhere near Dunstable, and getting
on towards dusk on a. Saturday afternoon, he had
his machine—to which was attached a sidecar
bearing a lady passenger—jacked up, at the side
of the road, and was vainly trying to start the
On enquiring
engine
by means of the pedals.
whether I could be of any assistance he told me
that he had stopped because of a strange metallic
sound in one or other of the cylinders, and having
been quite unable to discover any reason for it,
to proceed; but now found. to his
had decided
dismay, that even with the exhaust valves raised,
he could not get the engine to revolve.
He had
therefore
come to the conclusion that something
had got adrift inside the engine and was preventing
it from turning. He had, he said, been running
very fast for some time prior to noticing the
unaccustomed noise, and I found. on looking
at the pulley, that it was adjusted for a low gear,
apparently about 5 or 5} to t. The engine was
still very hot, and I formed the opinion that the
noise he had heard was nothing else than knocking
caused
by what is, for want of a better term.
“
he,
called
overheating,"
presumably. having
to give the engine an extra dose of oil
neglected
when driving for some distance at a high speed
I therefore suggested that
and in a low gear.
he should inject a little paraﬂin or petrol through
the compression taps and afterwards give the engine
two pumpfuls of oil.
This done I set about investigating the reason
why the engine could not be revolved with the
exhaust valve lifter raised, and having satisﬁed
myself that the lifter itself was in proper order
I turned my attention to the rear wheel, when, lo
and behold! I discovered that it was resting ﬁrmly
on the ground, the stand having so far sagged
as to let it down into contact with the road surface,
although nominally the machine was on the stand.
This rectiﬁed, and the oil having been well worked
into the bearings by means of pedalling, the engine
was started with the greatest ease, and it was
soon found that the unwelcome- noise had altogether
disappeared. My conclusions were, in this way,
strengthened, and I left my quondam friends to
ponder over a little dissertation which I had
given them during a cosy little tea at St. Albans,
on
the
of
under-lubrication.
I don’t
dangers
think that particular driver will ever commit
the same error, knowingly, again.
As it was he
had paid the penalty of so doing on this occasion,
by going through a time of considerable mental
anxiety, quite unnecessarily.
engines,

Buying a Second-hand Machine.

I am constantly receiving letters from readers
asking for guidance in the matter of purchasing
second-hand motor-cycles, the applicants being
in tV(l'y case those who are freshly taking up
motor cycling, and who desire to commence oper
ations by purchasing a second-hand machine on

October 28, 1909.

which to serve their novitiate before going in for a
more expensive and probably more up-to-date one.
This is a very important matter, especially to
the man whose means are limited. and who cannot
afford to take any risks in the way of getting hold
of a machine possessing faults which it will mean a
considerable expense to rectify, and I shall there
fore make it the subject of a note in a forthcoming
issue, probably the next one to this.
I believe the
Editor
is considering a plan whereby
readers
of THE MODEL ENGINEER who desire to have expert
assistance in purchasing second-hand motor cycles
may do so on applying to this office, and if he
decides to carry the idea through. an announcement
will be made in due course on "The Editor's Page."

An Efficient Shock Absorber.
I have been using for some time past

a pair of
rubber handles, called the Hartford Rough Rider
Grips, supplied by Messrs. Brown Brothers, Ltd.,
of Great Eastern Street, E.C., and ﬁnd the same
an absolute preventative
of vibration
in con
junction with spring forks.
The grips are much longer than any other kind

Hand/def‘

of motor cycle handle, being nearly 8 ins. in length,
but of this only about one-half is pushed on to the
handle bar, the remainder projecting from the end
of the bar and thus forming a pliable grip for the
hands,
which latter are, in this way, practically

I regard this as one
insulated from all vibration.
of the best ideas yet introduced for the elimination
of shock to the hands and arms, and it undoubtedly
puts that ﬁnish which nearly, if not quite, all spring
forks arrangements leave to be desired in the way
of preventing vibration.
I can cordially recommend the handles to all
who are looking for something that will add to their
comfort in riding a motor cycle.
The subjoined
sketch shows how the Hartford
Rough Rider
ﬁtted,
and it will be noticed the rubber
Grips are
is thickened up where necessary. to prevent splitting.
Replies in Brief.

V. S. (Clapham).—Insutﬁcient lift of the exhaust
valve will prevent you from releasing the com
pression properly, while too much lift will, on the
contrary, destroy the compression, at anyrate
Set the lifter so that it will raise the
partially.
valves off their Seats, but not interfere with the
tappets when released.——H. J. L. (Nuneaton).—
Glad to hear your trouble is over.
The operating
handle of the Mabon clutch should have a little
free play and the spring on the clutch itself must
be adjusted so that it holds the sliding portion
in engagement properly when the clutch is " in."
The lock ring and screw are provided for this purpose
———" AMBLER" (Dorking).—A
2% or 3 h.-p. machine
would be powerful enough for your purpose. No,
there is no difﬁculty in learning to drive.
The
other matter is referred to above.
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Practical Letters from Our
Readers.

Reporting Locomotive Performances.
To THE EDITOR or The Model Engineer.
DEAR SlR,—In THE MODEL ENGINEER for

27 tons 18 cwts. the weight of the cook, the dinner,
or the invited journalists, or do American passengers
is an
run about 5 to the ton ? The magazine
" one.
Comment is needless.

"impartial

(The Editor invites readersto make use 0/ this column for the lull
discussion0/ malins 0/ practical and muliml inlrresl. Latins
may be signed with a nom-de-plume i/ desired, but the lull
name and adduss o/ the sendernusr invariably b: attached,
thoughnot necessarilyfor publicalinnj

Sep

tember 30th you refer to a iormer correspondent's
attack on the G.N.R. on behalf of the G.W.R., and
publish another lettei' which well illustrates the
All will agree
value of such criticism or praise.
with your pointing out the fact that trains such as
that mentioned are exceptional, probably many
regard it as mythical ; while it may be also noticed
that. while your correspondent gives an alleged
timing of the train correct to I chain per hour,
he makes no mention of the degree of punctuality
attained, and that, in practice, trains do not average
an even thirty tons per vehicle in weight.
On the
G.W.R. so high an average ﬁgure is rare, since
dining cars weigh only up to 36 tons ro cwts., and
the majority of other stock between
25 and 27,
while there is a great quantity of bogie stock weigh
ing between 17 and 24 tons per vehicle.
It is, perhaps, the saddest and most regrettable
feature of the ﬂush of literature which exists at
present purporting to deal with railways, that
accuracy so often gives place to partiality, interest,
or personal bias.
The G.W.R. has an unrivalled
journalistic connection, and seems usually able to
secure amongst editors the position of one who
can do no wrong. This of itself would be no more
than other self-advertisements which
injurious
"
"
best
no one believes, such as of the twenty-three
cocoas ; but that under the guise oi impartiality it
has led of late to an increasing number of cowardly
attacks on the Great Northern, founded apparently
on no more satisfactory basis than the natural
jealousy of those near the bottom towards those at
the top.
It would be mere impertinence on my part to point
out to yourself the inaccuracies in train weights,
etc.,
which characterise both
gradients,
speeds,
the attacks and the alleged marvellous performances
of which they are often the foil, or to dwell on the
intellectual capacity assumed in those for whom
these stories for the very young are composed.
as indicated by the space devoted in the same
publications to the cop r topping of chimneys
matters. I will merely
compared with less vi
venture to draw your attention to one feature of
the
G.W.R. "records" which I have noticed,
tendency of the weight and speed to increase as
time goes on.
runs
For example, the Fishguard-Paddington
of August 30th have been well described as the
best advertised trains known in England, and the
ofﬁcial weight of the second train was 273 tons
18 cwts. (tare).
Yet already, in one of the more
recent accounts, the gross weight is given as 325 tons.
There were r68 passengers, which. at [5 to the ton,
come to 11 tons 4 cwts.
There were only two brake
vans. neither of which. I believe, may carry over
6 tons (4 is more usual), say, 12 tons ; total, 23 tons
4cwts. This, added to 273 tons 18 cwts., makes
Whence comes 325 ? Is the odd
297 tons 2 cwts.
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Beneath the laudation there was much of interest
in those Fishguard runs, and I have ventured to
express a few facts which were inadequately brought
Thus, in train No. 1, after Cardiff, the engine
out.
weighed 60 tons 7 cwts. more than the train, but of
train most particulars are'available.
the second
To Cardiﬁ the load per engine (tare) was 136 tons
At the top of 2;} miles
19 cwts., and the speed 53-2.
of i in 53—50, the beginning of which was rushed,
A saving of
the speed was down to 19-5 m.p.h.
I 1 mins. 2 secs. ona timing of 49-2 m.p.h. is acclaimed
as due to the presence of a loco. inspector and the
After Cardiﬁ,
special instructions for a clear road.
with a 4-cylinder 4—6—0 specially designed for
heavy work on steep grades. the speed on i in 100
fell to 30-34 m.p.h., and ﬁnally to r9-75 m.p.h.
These data are taken from an account which has
undoubtedly the approval of the G.W.R. The
eﬂect of a slight increase in load is shown by the
third train, which, with 149 tons 7 cwts. (tare) per
engine to Cardiff, and 281 tons 7 cwts. (tare), thence
only 49-8 and 58-1 on the two sections
averaged
respectively, an over-all average of 53-5 m.p.h.
One apparently not uninspired publication is already
pleading for lighter trains. A correct comparison
with the G. N. R. or rather East Coast railways, is now
added,
of interest. As regards grades, I have
from the published proﬁles, the mileage of all
gradients over i in 660 which are against the load
from Fishguard to London and from London to
Newcastle, a distance a few miles longer. These
may be in error to 5 per cent. or so. but have been
computed in an exactly similar manner. Grades
over i in 660 were chosen because the G.W.R. some
times calls that a bank. The ﬁgures are :—
Fishguard—London
45} miles.
King's Cross—Newcastle
7 3t miles,
The fastest trains regularly run from London to
Newcastle occupy 5 hrs. 12 min. (=51 m.p.h.),
including two stops, occupying 11 min. The load
is rarely, if ever, under 300 tons (tare), certainly
The trains run ﬁve days
often very much more.
“
in
every week and keep time, and there are no
" or
It
is
worth
precautions.
special
spectors
noting that a weekly excursion (third class) has
run on the same timing.
Few people, I think, realise the hilly nature of
the East Coast route, or are aware that no less than
243} miles out of the 393 to Edinburgh are on
grades (up and down) of over 660, and 100 miles
on grades of or over i in 200. It is evident that the
daily work required of locomotives on such a. track
is far greater than was obtained during the special
On that part of the route
runs from Fishguard.
which contains much more severe gradients than
the East Coast, the load per engine was very light,
and the speed appreciably below that of much
heavier G.N. trains, while the latter company has
no such ideal racing ground as the 77 miles Swindon
London, a practically continuous downhill with no
up grade above 1,320. Expressed differently, from
Peterboro’ to London, an engine has to lift a train
vertically 598 it. and from Swindon to Paddington
I have not had time to work out in a
19% it.
similar way for the distances Fishguard—Loudon
and London—Newcastle, where the difference would.
of course, be less striking.
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Special runs concern but an inﬁnitesimal propor
tion of the population', who are concerned with the
working of ordinary trains. Two concrete instances
cf the latter, of which anyone can repeat the observa
tion, have lately come under my notice.
On Tues
day, August 3rd, with Bank Holiday extension trafﬁc
returning, the East Coast train due at King's Cross
at 6.15 p.m.. arrived 6 mins. early with " Atlantic "
No. 299. The train weighed 322 tons r7 cwts. (tare),
The second part, due at 6-25 p.m., arrived 3 mins.
It weighed 278 tons
early with a small “ Atlantic."
(tare). During a visit of four hours to Bristol but
three
G.W.R. trains arrived of over 200 tons.
They weighed 267 tons r cwts., 233 tons 3 cwts., and
200 tons i3 cwts. (all tare), and were 31, 23, and
late respectively, two being
taken by
17 mins.
4—6—0'5 and one by a single.
You have doutbless seen data. recently published
in The Engineer on the costs of locomotive repairs
and renewals, and showing that this item of expense
is continuously highest on the G.\\'.R., and no less
than 62 per cent. higher than on the G.N.R. It
may be safely asserted that at the present time
the locomotive work actually done daily on the
Great Northern is far in advance of any that can
runs,
be found on the G.W.R., even on special
although it is at the same time performed at enor
mously less cost.
These facts are thoroughly understood by all
who have actual acquaintance with our railways.
and the frequent statements oi contrary import
are due to ignorance of the writers, not invariably
unmixed with prejudice. People equally ignorant
of certain lines derive from such statements a mis
leading impression, and although it does not appear
that much eﬂect is produced either way, the cam
paign of misrepresentation recently undertaken is
not healthy, and ought to be checked.
This is my only excuse for burdening you with
a rather confused and uninteresting letter, since
to the end of stopping the present prejudice, a few
words from yourself would be the most efﬁcient
means.
I need hardly say that I have myself no
connection, ﬁnancial or otherwise, with any railway
and am not engaged in that branch of engineering.
I have lived for about seven years on the East
Coast railways. and now for nearly two years on
the G.W.R., and know both—Yours faithfully.
L. A. FULLAGAR.

Working Vacuum Automatic Brake.
To

or

The Model Engineer.
DEAR SiR,—With reference to Query No. 21,682
recently, on "Vacuum Automatic Brake." asked
"
H. P." (Essex). who wants to know the
by one
use and function of small ball valve contained in
leading to small ejector, “H. P." is
air-passage
asking a question which is much discussed
by
locomotive men.
The given explanation is not
correct, and I therefore take the liberty of explaining
I speak as a driver who has worked
the matter.
this brake on English railways for nearly twenty
years—I claim to know a little about it.
The use of this small ball valve is to allow and
control a small quantity of air to enter through the
and the ejector cones for the purpose
air-passage
of ejecting any water that may have collected,
Its name is the
and so prevent ﬂooding of ejector.

"

THE EDITOR

Air-lock Valve."
You say, " When applying brake,

you pull the

October 28, 1909.

handle of application valve towards you," which
“
is true, but you certainly do not
further open
ejector valve [as you assert], thus allowing more
steam to pass, etc.," as this is totally unnecessary.
seeing you are admitting air to apply brake, into
main train pipe, and further, in doing 50, all
" all"
is not drawn from the tops of
cylinders, but
only those on the engine and tender, and that
when the brake is applied by small ejector only.
Further, you say—" \Vhen handle is pushed back
to central position, steam is shut oil from large
ejector," which, in fact, is always so. except when
“
the small
handle
is in vertical position, and
" ;
ejector being unable to maintain this high vacuum
which also is wrong, as you can create quite as high
a vacuum with a small injector as with the large
one. and maintain it, too, but not so quickly, and.
indeed, on the particular railway on which
worked
this brake in England, we were strictly forbidden
to use the large ejector, except in cases of emergency.
as it is needless to say this has a serious cﬁect on
the consumption of coal and water, and really,
with judicious working, this can be avoided.
In conclusion, I beg to state that the exhaust
valve box does not contain any ball valve. but

I

ordinary drop valves—I remain, yours sincerely.
Geo. I-I. BROWN, Loco. Foreman.
Bhojudih.
Bengal-Nagpur Rly. C0,, Ltd., India.

To

Working

Celluloid.

EDITOR or The Model Engineer.
DEAR SiR,—I have just read Mr. Ledgard's
suggestion of celluloid for model aeroplane propellers.
It is not generally known that celluloid may be
easily moulded by dipping in boiling or very hot
water and bending before the work has time to
Readers whose hands will stand a temper
cool.
ature of 150° F. may do the bending under water.
—Yours truly,
JAS. H. GRAHAM.
THE

The Society of Model Engineers.
[Reports 0/ meetingsshould 6: seal to the ofﬁcesof Ta: Moon
ENC-IN!!! without delay, and will be insured in any Pd"
ilcular issue if receiveda char m'm days below its WWI
dateof publication.)

London.

FUTURE lllEBrmos.—-Thursday,
October 28th.at
the Caxton Hall:
Lecture and Discussion by Mr
“
W. A. Tookey 0n the Management of Gas Engines."
Monday, November 22nd ; Annual General Meeting.
Any member desiring to move an amendment of.
or addition to, the Rules of the Society, or to make
any suggestions as to the Society's future work 01'
usetulness to members,
is requested
to Send P3P
ticulars of such amendment, addition, or sugges
tion to the Secretary before November 9th next-~—
Full particulars of the Society and forms of applica
tion may be obtained from the Secretary, HERBERT
G. RIDDLE, 37, Minard Road, Hither Green. S.E.

Provincial Societies.
Birmingham.—The Annual General

Meeting was
held on October 6th, at the White Horse, Connge
Street, Birmingham.
The attendance however. was
very poor, and owing to the non-arrival of most

October 28, 1909.
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Coventry.~0n

Saturday, Oct. 16th, a party of
and a few friends paid a visit to the
New Colliery at Binley, by the kind permission of
the proprietors, Messrs.
Merry and Cuninghame.
On arriving at the colliery, the members were met
by the Manager. Mr. McKee, who conducted them
all over the workings, and spared no pains to explain
the working of all the details ccnnected
with the
mine.
The party visited the engine-house with its
magniﬁcent winding engine, which was inspected
with especial interest. the generating station for
supplying the electric light, and the sifting apparatus
for sorting out the various grade of coal. The party
then descended the mine, which
over 300 yards
deep, and the novel sensation
of this was greatly
appreciated. The air compressor
at the bottom
of the shaft was examined. and Mr. Mc Kec explained
the working of the air drills, and the method of
blasting the rock.
whilst
charge was inserted
the members
were down, and, although standing
at a distance of nearly 3oo_yards away. the effect
of the concussion
on the air was distinctly felt.
The party then proceeded to the end of the working,
and were shown the result of the blasting operation.
At the conclusion of the visit, Mr. McKee was
heartily thanked, and
the
members
expressed
great satisfaction at its extremely enjoyable and
instructive nature.
On November 3rd, the Society
will hold an exhibition of models and parts, etc.,.
and work done by the members,
and any readers
who are non-members, who would care to exhibit
a model, are invited to do so.
The exhibition will
be open to the public, and no charge will be made
for admission. It will be held in the Smoke Room
of the Mayor’s Parlour Café,-and will be at the usual
o‘clock p.m.—Hon. Secretary, R. S.
time. viz.,
Srunonss, 21, Friars Road. Coventry.
members

3,

is

if

'1'

now.
of the
FUTURE Mahmud—The next meeting
Society is on \Vednesday, November 3rd, and will
Horse,
held,
be
as usual. at the White
Congreve
There
Street. Birmingham, commence at 7.30 p.m.
now
on offer
for competition,
are two medals
he
by the members. both to the value of {,2 2s.
will, be entitled to have tools
successful
members
to this amount
It
hOped to give
preferred.
full particulars at this meeting.
“sun—A visit takes place on Saturday after
noon, November 20th, to the new buildings of the
Members
Birmingham University at Bournbrook.
who would care to go are requested to hand in their
names to the Secretary as soon as possible—Full
particulars of the Society may be obtained from
Boscombe
the Hon. Secretary, C. H. HAWKESFORD,
Road. Greet Hill, Birmingham.

may be obtained from the Secretary, Amos BARBER,
Hartington Terrace. Lidget Green, Bradford.

is

In

A

p.m.
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the meeting did not commence until
the absence of the Vice-Chairman
(Mr. Fearn), Mr. G. C. Philipson was requested to
take the chair for the evening.
The election of
officers was then proceeded
with. Owing to the
resignation of Mr. H. T. Phillips it was the duty
to elect a new Chairman.
Mr. Fearn was imme
diately proposed and seconded, and after being put
to the meeting, the motion was carried unanimously.
Mr. E. Smith was ,then elected as Vice-Chairman.
and the Hon. Secretary, Mr. C. Hawkesford, was
re-elected
as Secretary and Treasurer.
Mr. E.
Franter and Mr. J. E. Smith were then elected for
the Committee.
The Committee for the next twelve
months now being Messrs. Gooch, Perks, Powell,
Smith, Franter, and VVoodbridge.
The accounts
for the ﬁrst year of the Society showed-a balance
in hand of £2 18s. 8d., and the number of members
During the meeting, one new member
thirty-two.
was elected. Mr. G. “'alker.
At the close of the
business
Mr. T. Powell
portion of the evehing,
the making and working of an
fully described
electric clock.
which he is making, particulars
of which are described in THE MODEL ENGINEER
'
8.15
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of the members,
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B. A. (Whitley Bay) writes:
[12341] Electric Arc Lumps,
would be much obliged you could give me the following infor
mation z—(r) How to construct " scissors" arc lamp for lantern
(electric supply from house main lighting lamps at 250 volts)?
lamp? (3) Would
(2) The approximate candle-powerof such
current of higher voltage generate light of stronger candle
so, by taking wires from
bracket holding two
power? (4)
lamps of 250 volts and leading them together to the arc, would a
resistance be re
current of 500 volts be given? (5) Would
quired? (6) Is there any book on how to make and managearc
lamps
to consult back issues
and 6). Probably your best plan
of THE MODEL Esonmnn on the subject. A good design of the
“
given in our issue of April 16th, 1908.
scissors" type of lamp
(2) From about 400c.-p. in lamp taking amps to about r,6ooc.-p.
in lamp taking 20 amps. (3) The light dependsupon the ampere;
taken. You would have to use big resistanceon 250 volts unless
you joined several lamps in series,as no arc lamp requires more
than about 50 volts pressure. in our issues of November 16th
and 23rd, 1905,we published coupleof articles under the heading
“
How It Works—The Electric Arc Lamp," which might be of
service to you.
G. P. (Birmingham)
for Aquarium.
[12.198] Fountain
writes: Can you oblige by explaining to me what method \ued
to keep jet playing for an automatic a uarium fountain without
have been trying “1th
losing any water or using any fresh?
various sorts of syphons,but am afraid am on the wron track.
it
quite impossible to kee the fountain
‘Withput
playingsyphomng.
losingany water or usingany fres " merelyby means0
"
methodcould be devisedfor doing this the secretof perpetual
motion " would have beendiscovered. By the use of an elevated
tank connectedby pipe in the jet, the fountain could be made

If
a

is

is

J.

Bradford.—The Annual General Meeting of
this Society was held on Monday evening,
Sep
tember 20th last, in the Smoke Room, Bradford
Café, Foster Square.
There was a very good
1. Moore, occupied
attendance of members, Mr.
the chair. After the minutes of the previous
meeting had been passed. the members were asked
to elect new ofﬁcers, the result being that all the
The
ofﬁcers with one exception, were re-elected.
Treasurer, Mr. L. T. Wilkinson.
then
read the
balance-sheet which is most satisfactory and shows
a very good account in favour of the Society.
A meeting was also held on Monday evening,
October 4th. Mr. C. Rhodes brought the ﬁrebox
tubes and front tube plate for his Lancashire and
brazed together
Yorkshire locomotive, the ﬁrebox
and thirteen l-in. tubes screwed through the tube
into the ﬁrebox
and
plate, slightly enlarged,
This being rather a large piece of
tapered screw.
Mr. P. Ault showed
work it was freely discussed.
a very neatly cut square-thread screw for a. slide
to any model
rest. Special invitation
given
Meetings held every ﬁrst
engineers interested.
and third Monday evening in each month. We
should be pleased to hear of any gentleman in the
district who would lend us any kind of models.
tus of any kind
tools, small machinery. or
for the proposed exhibition.--Further
particulars
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[22.283] Current from Induction
Coil.
H. W. H. (Morecambe)writes: I would beverv
much obliged to you if you could answer me the
following :—Is the current from an induction coil

is

a.)

-

2 l

[12.260] Making Small Balloon.
1- I).
(Pinsbury Park) writes: I would be obligedif you
will answer the following questions:—(t) What
diarncter would a balloon have to be. if the
length is 5 ft. to lift about 4* to 5 lbs., cigar
shape and inﬂated with coal gas? (2) Would it
be possible to make the envelopeof balloon out
of common silk? If so, what varnish should I
have to use to render it gas-tight? Where could
I obtain same? (3) About what power should I
haveto useto propelballoon ?
(1) Coal gas has a lifting power of about 4 lbs.
per 100cub. ft. 50 that to lift a total of 5 lbs.
you would require 125 cub. ft. To hold this the
balloon could not be “ cigar-shaped,"if its length
is to be only 5 ft., for the diameterwould have to
be about 6 ft. You probably war: not aware of
the small lifting power of coal gas; hydrogenhas
over I} times its lifting power. (2) Yes. Linseed
oil varnish. From any good oilshop. (3) Experi
ment must decide.

."3"

.

,

A. P. R.
Rectifier.
[12374] Chemical
(Streatham) writes: Would you be so kind as to
give me some idea as to themakingof a chemical
rectiﬁer so that I can chargeaccumulatorsoff my
alternating mains, 50 periods, 200 volts, such as
what chemicalsto use, plates, and the most suit
able size to make and method of connecting to
gether. I have had Tm: MODELENGINEERfor the
last threeyearsand do not rememberhaving seen
one described.
See the article on “A Chemical Rectiﬁer for
Alternating Current" in our issue of September
27th, 1906. This will suit your requirements.
Size, of course,dependson the amount of current
which it is required to draw. Do not close the
circuit throughthe rectiﬁer without having a suit
able resistancein series.

~13?!“

l”

"13.?

[13.8331Model L.Y.R. Tank Locomotive.
J. T. (Rochdale) writes: I wish to build a model
of the L. & Y.R. tank engine,but intend to drive
it electrically, adopting one or other of the
methods which haVe beenshown in Tm; Mont-:1.
ENGINLER. (1) Can you give mea sketchof design
of frames? (2) What parts would it be advisable
to have cast? I wonderedwhether it would be
better to build up from thin sheet iron such parts
as the cab, tanks etc. (3) Can you give me some
proportionatedimensions? I should like an over
all length of 22 ins. Dimensions as to over-all
height, height to baseof funnel and dome, height
of cab, tanks, tender,and their length. Diameter
of driving wheels, leading and trailing wheels.
Perhaps,beingmotor-driVen,the design of frames
might require some modiﬁcation, but if you can
give me sketch of presentdesign,it will help me a
great deal.
(1) We append a drawing of the 2—4—2 type
L.Y.R. tank engines of Aspinall's design. The
locomotive. as originally designed,had a shorter
bunker. The drawing showsin dotted lines addi
tional space.provided. The drawing also indicates
the outline of the main frames. (2) Wheels,chim
ney, dome, buffers,and other minor parts. Use.
tinned steel or iron for the superstructures and
r-xoth in. steel for the main frames. (3) We
would recommend7-16ths-in.scaleand 2-in. gauge.
We have drawn a scale on the sketch to assist
you in settin out to full size. We would use ii ins.
diameterlea 'ng and trailing wheelsand 2 7-16ths
in. driving wheels,castings of which are obtain
able in a ﬁnished or unﬁnished state. For a
7-16ths-in.scalemodel—thewidth betweenwheels
should be, t 25-32eds ins. ; between frames,
1 o-ibths ins.; over footplates, 3} ins.; over
tanks, 3} ins.; diameterof bonerbarrel, 2} ins.
We would adopt the shorter engine as the proto
type. The shapeof the framesdependsupon the
“drive” used and also on the type of electro
motor.

October :8, i909.

Electrician.

fée/

to play until the supply in tank is exhausted.
Or a continual jet could be had by using the
domestic water supply, if it is at sufﬁcient pres
sure. The only way to keep the fountain playing,
using over and over again the water contained in
its basin, is to employa small power-drivenpump
to force the water through the jet.

and
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oriﬁcesshould be at last
in. diameter,and the lift of the valves
should be restricted to r-3znd_in. by the strips on top of the valves.
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[22,119] Electric Bell Wiring, wW. S. (Ormskirk) writes:
Would you kindly help me in the following?
wish to ﬁx pushes
in rooms 1, 2,
so that whichever room rings will ring
bell
through an indicator in No. room and bell in No. room simul
taneously, and want to know that when bell in No. room rings
they are to ring back to No.
and on the same pair of wires.
am
little puzzled in the connection. Could you please send
me sketch of these

.
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alternating? If so, would it drive an alternating motor, or light
lamps when passed through a transformer? I have just ﬁnished
your book, " Alternating Currents," and have found it most in
teresting and fascinating.
The current from the secondary winding of an induction coil
is an alternating one, but an alternatingcurrent of a peculiar kind.
An ordinary alternating current ﬂows with equal strength in both
directions. But that from an induction coil ﬂows much more
strongly in one direction than in the other, so that it might be
"
called a biassedalternating current." The reason for “the bias
is that in the primary winding the current ﬂowing at make "
of circuit is opposed by the self-inductive action, whereas at
“ break " this action assists the flow of current. Therefore,the
magneticﬁeld due to the current in primary winding is more rapid
in its collapsethan in its erection. And sinceit is upon the rapidity
of the changein the strengthof the magneticﬁeld that the induced
current’s power depends, the induced current is stronger when it
ﬂows at " break ” than when it flows in the opposite direction at
"make."
We judge that with a break of suitable rapidity it
would be possibleto light lamps satisfactorily, also to run motors
of suitable design, but it would be a wasteful way of working.
Why not use the battery current direct?

\/
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[21.267] Making Petrol Engine Valve Gear. C- F- W‘
(Greenwich) writes: I shall be much obliged if you will answer
the following questions:—(1) What particular kind of steelis used
to make cams and camshaftsin motor bicycles? (2) How do you
to grind after hardening,
harden the same? (3) Is it " essential
do)
"
or can this be done with a ﬁle maoe of carborundum? (4)
Whether 2-to-t gear wheels (mild steel) must be case-hardened?
(5) What steel are tappets made of and now hardened?
(1) Ordinary mild steel, well case-hardened,is used. (2) Yellow
prussiate of potash is a convenient substance to use for case~
hardening. You can get some at any chemist’s. Heat the article
to be hardened to a bright red heat, cover the surface with the
prussiate of potash, and allow to cool to a dull red heat, when the
article should be plunged into cold water. A greater depth of
hardened exterior can be obtained by repeating the process of
{4'}
heating and applying potash several times before plunging the
article into the cooling tank. (3) The cam could be ﬁnished, after
hardening, with a carborundiun ﬁle, but it is advisable to ﬁnish
the cam properly before hardening, and then all that will be re N°12ns
uired afterwards is to polish with emery cloth. (4) No, they
do not require hardening. Phosphor-bronzeis suitable for these
The above
shows method of arranging which will give
wheels. (5) Mild steel case-hardened.
the required resu ts.
[22,268] Modelling “Atlantic” Type Locomotives.
C- B
[22,1911 N.E.R. Locomotive 4—4—*0 “Smith.”
H. F. M.
to 22,069 (L.B. & S.C.R.
writes: Seeing your answer
“
"
(Inndon)
‘
(Thornton Heath) writes: shall be much obliged you will kindly
Gladstone class locomotive, J. T.", Brighton), it has set me
inform
me
whether
scale
of
the
drawiggs
locomotive
and
tender
have
ever
published
you
working drawings
wonderin whether
"
" type G.N.R. locomotives? if so, I
No. 1,6r9 (outside
North-Eastern Railway have appeared
of one o the Atlantic
ctylinders)
in
any
journal?
not,
can
you
give
me
any
information
on
the
delighted
to secure a copy.
should be very
subject
there appeared
See our issue of August 25th, 1904, in which
“
The
King
drawings
of
the
N.E.R.
type
"Smith"
4—4-—o
Atlantics." These
scale line drawings of three different G.N.R."
‘
'
compound express engine (outside cylinders) formed the centre
are in the ﬁrst of Mr. Greenly‘sarticles on Modelling Atlantic
double-page
of the well-known journal Engineeringfor july
Type Locomotives.” The other three articles in this series,which
5th, rgor. ¥late
hc Engineer also published a drawing, but we have
you would ﬁnd interesting and useful, appearedin the following
no record of the date. You will ﬁnd drawings for
i-in. scale
8th, and 15th, r 04. In his book, " The
issues: September rst,
“ The Model
"
model
in
Locomotive: Its Design and Construction,"
post
.
Greenlygives
complete
Model Locomotive (65.4d.
"free)
by Greenly, price 6s. net, 6s. 5d. post free. See Plate II.
Atlantic " locomotive No. 251
working drawings of the G.N.R.
to {-in. scale.
[22,190] Valves for Model Locomotive
Pump Driven
from Axle. T. B. (Lemington-on-Tyne) writes: I am com—
mencing to build a {-in. scalesix-coupledbogieexpresslocomotive,
having drawings completed except pump details, etc. I wish to
know size of pump to supply the boiler, which has 292 sq. ins.

'
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Aeroplane Propellers.
The Hyde Park Model Depot, 189,HammersmithRoad, London.
W.,
placing new line of aluminium propellerson the market.
Each propeller ﬁtted with a short shaft, and on thelattera brass
bearingbush. The object to preventvibration by the. uncoiling
of the elastic. It
also possibleto remove the propeller without
disturbing the elastic.

Sue/Ion

is

4-

7’.

‘

’1

is

5"
16x8

4

a

I

1.

‘ -

;

Eli-25L;
glll
gI

<

.

i

5
‘ >
t'

p

'

.

- "

[The Editor will be pleasedto receive[or "new under this heading
samplesand particulars 0/ new tools, apparatus,and materials
for amateuruse. It must be understoodthat thesereviewsare
free crpnssions 0/ Editorial opinion, no paymentof any kind
betngrequired or accepted. The Editor reservesthe right to
crtttrtscor commendaccordingto the merits of the goodssub
mitted,or to abstain from insertinga reviewin any casewhen
the goodsare not 0/ suﬂictentinterestto his readers]
Reviews distinguishedby an asterisk have beenbasedon actual
Editorial nspcction0/ the goodsnottrtd.

is

7:,

61/4

is

I

N°22190

"ma/dc

I

a

if

'Three to Seven-ply Wood for Aeroplanes.
Somesamplesof three-plywood have reached us from Venesta,
Ltd., 20,Eastcheap,London, E.C., which appear to possesssuch
desirablequalities as lightnessand durability. The layers are put
toeetherwith this ﬁrm's patent waterproofcement,and, cow-red
with ba‘loon canvas, the wood
made absolutely waterproof.
Boards can be had in three-ply from i-25th in. to r-in. thick, and
are made to meetspecialrequirements,to order.
is

it

r

a

of heating surface. Steam pressure,60 lbs. per sq. in. Pump to
be placedbehind buﬁer beamso as to be able to reach valves, etc.,
driven by eccentric of! leading coupled axle. Cylinders outside
wtth valves on top; size, r-in. bore by ri-in. stroke. A small
sketch of how to arrange valves will oblige.
We should ﬁt
at least {-in.
5-16ths diameter ram and give
stroke. The valva should be of ample area otherwise the pump
will not work. We would advise i—in. cylinders. not
in. diam.
We append sketchgiving leadingdimensionsof pump. The valve
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The Editor’s Page.
OT so long ago we were able to give a short
account of the doings of the Cape Town
Society of Model Engineers. From another
report which a reader has recently been good enough
to send us, we are pleased to learn that the enter
prising South African Society is progressing well.
Under the presidency of Mr. P. Ashenden, the
Annual General Meeting, held a few weeks ago
at the Old Town House, was well attended.
The
members,
said the President, had reasonto con
on the fact that, not-with
gratulate themselves
in the Peninsula, the
standing the depression
membership of the Society had increased.
n

8

Q

We shall not be surprised to ﬁnd that we, and
our friends across the Channel, will not be having
it all our own way with model power boats for very
There are rumours that small power craft
long.
are under construction in the Cape, and we note
putting up a
that Mr. Ashenden is generously
trophy for Speed boat competitions, and hopes to
see some good racing before the end of the year.
We do not doubt but that the results will be as
watched for by builders at home as
eagerly
are our achievements (and failures) by our friends
abroad.

I

i

O

Things have had time to simmer down by now.
and we hear on all sides that the attention of speed
boat builders is being directed most particularly
Though so many boats are capable
to reliability.
" moral victory "—whichin this case
of pulling off a
has been described as anything from writing her name
n the water and refusing to come home, to charging
the winning-post on the oﬁ-side and then running
ashore, all at record speed—it is conceivable that that
is not the kind of achievement which wins prizes
And in taking
or secures official speed records.
this view of the matter we think all practical
We have got the power;
builders are agreed.
we need the control.

i

i

i

'l he circular course has been mooted. and much as
we commend its adOption, we should not like to see it
be the cause of any neglect of the steering problem be
fore us. Pending the mutual settlement of this point
as regards its application to racing,by those concerned,
we perhaps may make the suggestion that it would
be as well for the various clubs to give the method
As far as we know, comparatively
an actual trial.
few speed boat owners have run their craft on a
circular course, and until this is done we can
hardly expect to arrive at a fair settlement of the
matter. The difﬁculty to be overcome by clubs
who have a water, but no dinghy wherein to rig up

October 28. I 909.

the necessary gear, is certainly present; but we
think a satisfactory solution even of that matter
will be forthcoming.

Answers

to Correspondents.

M.R.P. (Old Traﬁord).-—The

contact maker is the
vital
point. Careful adjustment
here
put ma'tters
right. Contact must be
made during only half of a revolution, and the
right half. See reply in our issue of September
10th last.
M.G.S.
(Glasgow).—You
will
ﬁnd instructions
that will probably suit you in our handbook,
"Electric Lighting for Amateurs." 7d., post
most
might

free.

C.E.R. (Merthyr).—Our handbook, " Small Dynamos
and motors," 7d., post tree, would supply
information required.

the

Notices.
The Editor invites correspondenceand 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'snameand address. it
should be distinctly stated, when sending contributions, whet-ha
remunerationis expectedor not, and all “55. should be accom
panied by a stampedaddressedenvelopefor return in the event0|
rejection. Readers desiring to see the Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post free to any address for
135.PC
annum, payable in advance. Remittances should be made
by
Postal Order.
Advertisementrates may be had on application to the Advertise
menl Manager.
How TO Annnxss LE'I'I'ERS.
All correspondencerelating to the literary portion of the paper
and all newapparatusand pricelists, &c., for review, to be addressed
to THE Emron, “ The Model Engineer," 26-29, Poppiu's Court,
Flth Street, London, E.C.
All correspondencerelating to advertisementsand depositsto be
addressedto Tn: Aner-rissnsu-r ill/lumen, "The Model Engi
neer," 26-29, Puppin’s Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall 8;
Co..
26-2 , Poppin‘s Court, Fleet Street, London, E.C.
Soe Agents for United States, Canada, and Mexico: Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptionslrorn thesecountries should be addressed.
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Locomotive Notes.
By CHAS. S. LAKE,

Suuurmo TANK ENGINE

FOR rm:

THE ADMIRAL AND THE LOCOMOTIVE.
is no uncommon thing to come across sensa
tional reports in the daily Press of wonderful doings
on the railway, and the locomotive generally forms
the centrepiece
in the thrilling narratives to which
we are treated.
One of the latest of these rep01ts
——onemust not call them yarns—tells how Admiral
Seymour, commanding the British squadron which
visited New York for the Hudson Bay celebrations,
was invited by the authorities of the. New York
Central Railroad to make a. trip on one of their
locomotives, a proposal which so far
express
appealed to the gallant officer as to induce him to
readily comply with it. An account of the trip
was, in due course,
communicated to The Daily

It

A.M.I.Mech.l~‘..

PRIESTMAN COLLIERIES, LTD.
Telegraph by the New York Correspondent of that
paper, and it would appear from this that some sen
“
The great Trans
sational doings were indulged in.
“
reeled oﬁ some
atlantic engine," says the report,
of the miles in 43 seconds.
The Admiral, before
to the footplate, shook hands with the
ascending
locomotive department ofﬁcials who were present,
He then
and next with the driver and ﬁreman.
took his stand in the cab, and a moment later
the whistle sounded and the engine started.
"
Despite the unusual character of,'the experience,
Admiral Seymour betrayed no real trace of nervous
ness, although, when one rather sharp curve was
approached at tremendous speed, it was noticed
that he compressed his lips and took a ﬁrmer hold

/

/
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on the cab ; whilst later, as the engine plunged into
a tunnel and the cab ﬁlled with smoke, he glanced
around at the other occupants of the cab as though
to assure himself that everything was as it should be."
No doubt it provided the Admiral with a novel
and he appears to have been duly
experience,
by it, judging by the complimentary
impressed
remarks he made, on alighting from the engine.
as to the speed capabilities of American locomo
tives, and the liking of the American people for
but the matter is somewhat
rapidity generally;
discounted by the statement with which the report
“
concludes.
This runs as follows:
The engine
came to a standstill. having covered a little over
thirty miles in just ﬁfty-two minutes."
According
to English ideas this is not a very alarming speed
for a railway engine to attain. It only amounts to

SUPERHEATED Goons LOCOMOTIVEZ
about 35 miles per hour, and is exceeded every day
on the lines of this country by what are considered
as very little, if anything. more than local and ire
quently- stopping trains, and certainly did not
warrant the use of the somewhat high-ﬂown lan
guage employed in giving the account.
The ﬁgures were spelt out in full in The Daily
and not given in numerals,
but even
Telegraph
so we must presumably regard them as being in
correctly reported. Perhaps they were intended to
be read the other way round.
This would have
meant an average speed of 104 miles per hour——
much more like an American record.

A SMART LITTLE Snun'rmc ENGINE.
\lessrs. Robert Stephenson & Co., Ltd., of Dar
lington, are building as a standard productior, to
meet general
requirements where shunting work
in goods and other yards, contractors' work, and
such like has to be performed, a small but relatively
powerful four-wheeled saddle tank engine, as shown
in the illustration on the previous page.
The cylinders are placed outside the frames and
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drive the rear pair of wheels.
They are 15 ins
diameter by 22 ins. stroke, while the wheels have a
diameter on tread of 3 it. 6 ins.
The wheelbase is
only 5 ft. 6 ins., so that the engine is able to traverse
with ease curves of small radius, and at the same
time
to deal with very respectable
loads.
The
boiler is ﬁtted with round-topped ﬁrebox, and con—
tains 6I7 sq. ft. of heating surface in the tubes,
and 58 sq. it. in the ﬁrebox, making a total heating
surface of 675 sq. ft.
The grate area is 9-5 sq. ft.,
and the working pressure 140 lbs. per sq. in. The
engine weighs 31 tons in working order. with 65c
gallons of water and half a ton of coal.
The maxi—
mum load per axle is I 5 tons i9 cwts., and a tractive
force oi 13,860 lbs. is exerted.
The particular engine
illustrated was built for the Priestman Collieries,
Ltd.

PRUSSIAN

STATE

RA!L\\'AYS.

LOCOMOTIVF. SUPERHEATING
CONSIDERATIONS.
with locomotive superheating
connected
which will appeal, perhaps, with most force to the
"locomotive" readers of THE Mom-:1. ENGINEER,
is that on some of the principal railways of this

A fact

country whereon locomotives ﬁtted with superheat
ing apparatus are now being used, it has been found
practicable and advantageous to reverse the order
in respect of many of the most important features
of design, and to adopt measures hitherto sought
after, but not possible of attainment. Thus we
now ﬁnd engines
small
having comparatively
boilers being sent out with win. instead of iB-in.
or iSl-in. cylinders, while boiler pressures
in the
same instances have dropped from 180 lbs. or higher
to 160 or even 150 lbs.
Some six-coupled goods
of quite moderate
engines,
proportions,
general
are now running on the L. & Y. Railway, equipped
with the Schmidt superheating device.
The boilers
each have 870-759 sq. ft. of heating surface, and
area,
these being suitable pro
18-75 sq. ft. grate
portions for engines with iS-in. cylinders using wet
case,
however,
steam.
In this
the cylinders are
:0 ins. diameter by 26 ins. stroke, and the maximum

AGERMAN EIGHT>COUPLED
Goons LOCOMOTIVE.
"
Rather diﬁcrent in appearance
to the
eight
to on
coupled goods" engines we are accustomed
our own railways, is that shown in the accompanying
illustration.
The engine is one of a number in use
on the Prussian State Railways, and has single
expansion outside cylinders and piston valves worked
Similar engines have
by \Valschaerts valve-gear.
been introduced on the same service, but equipped
with the Lentz poppet valve-gear. The two classes
are being worked from a comparative standpoint,
with a view to ascertaining the relative merits of
each.
The Hanover Machine Company, who built
these locomotives, say that the Lentz poppet valve
gear runs for very considerable
periods without
The boilers, in
exhibiting any appreciable wear.
both cases, are equipped with Schmidt smoketube
as
superheaters. The
leading dimensions are
follows :—
Cylinders (diameter) : 24 ins.
Piston stroke : 265 ins.
Diameter of wheels : 4 ft. 6 ins.
Total wheelbase : 15 ft.
Boiler pressure : I 77 lbs.
Total heating surface: 1,850 sq. ft.
Grate area: 25-28 sq. ft.
Weight in working order : 56 tons.
The photograph shows the engine standing in the
works' yards of the builders at Hanover.

A Comma " RAILWAY RACE."
According to the Evening News there is going to be
a great struggle for the trafﬁc between London and
Birmingham when the new route of the Great Western
Railway is completed, and the London and North
\Vestern will then be placed at some slight disadvan
"
in the matter of mileage.
tage
Everything
to, “ is being
possible," says the paper referred
done to keep the speed idea everywhere to the fore
in constructing the new line, and it is understood
that the schedule on which the trains will work
will provide for a timing of I hr. 50 mins. between
the two points.”
It is easy to conjecture, but
when the tima arrives we shall, to use a somewhat
“
see what we shall
common ar.d expressive phrase,
see."

Electrlclnn.
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A Model

Torpedo-Boat
Destroyer.

By E. R.

CAMP

(Port Shepstone).

HE

following description of my model torpedo
boat destroyer and howl built her may
interest some fellow-readers of The MODEL
ENGINEER.
She is named the Viper, although not
exactly a model of that particular destroyer, the
design having been taken from different sources.
She has taken me the best part of a year to build
and engine.
She is built up of ribs, keel, and plank
ing, and is 4 ft. 6 ins. long, 7Q ins. beam, and 7 ins.
depth.
Keel.—This was
cut from a ﬂooring
board in one piece,
i in. square, planed
and a stem
up,
piece ﬁtted.
Ribs. —- T h e s e
from
were
made
ceiling boards 1}in.
square before being
to shape
bevelled
(which I did after
they were all ﬁxed
Two
in position).
of each were made,
one for each side,
so cutting them as
to get the best way
the
of
grain for
I cut a
strength.
number of 1) in. by
i» in. square

beams,

half - jointed
them at right angles
to the keel, spacing

and

Vle

BlRD'S-EYE
or T.B.D.
Wirn DECK REMOVED.

them 4); ins. centre
After all
to centre.
these were ﬁtted, I
took the ribs and
nailed them to the
sides of the beams,
one on either side
of the keel, the same
side of the beam.
Here I may men
tion that the ribs
were
so
designed
that a small part
one was
of each

quite straight to
ﬂat ﬂoor of the boat.
After this was
done I found that, with careful ﬁtting, the ribs
were all in line at the end of the job, needing very
little adjustment.
The next business was to cut the rebate in the
keel, stem and stem posts, to allow of fastening
This was done with a chisel until
the planking.
a nice shape was got.
This rebabein the keel when
in. deep, con
ﬁnished was about 1} in. wide by
in.
tinuing up the stem and stern pieces only
in. wide. Each pair of ribs was braced
by about
across with a piece of wood temporarily nailed in
position, which were afterwards taken away on
completion of the planking.
Planking up.-—This was started at the deck lines
form the

g

cut-off in the cylinders has been reduced to 70 per
cent, for with superheating a greater range of
expansion becomes possible, and condensation is
less.
The tractive force is likewise increased in
greater ratio than the adhesion.
It is said that in future "Atlantic " type locomotives
built at Doncaster will have the “ 990 " class boiler
instead of the “ 251 " enlarged class, but at the
same time the cylinders will be 20 ins. or 21 ins.
instead of 18} ins. diameter. The boiler, to make
this possible, will, of course, be ﬁtted with super
heating apparatus.
On the Brighton Railway the tank engines of
the “ No. 22 " class, ﬁtted with superheaters,
have
had larger cylinders ﬁtted, and one of these has
worked right through to Rugby on the L. & N.\N.
system without picking up water and without a
stop. Both the Great Central and L. & N.\V.
Railways are now either introducing or have intro
duced passenger and goods locomotives equipped
with superheaters,
and there can be no doubt that
other lines will shortly follow suit.

and

11»
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in. "strakes" of 1} ins. in width, putting
one on each side at a time, until
got halfway down.
when I had to put them on in lengths instead of
all one piece as the ﬁrst, owing to the peculiar shape
of the hull, as will be seen in the photographs.
Caulking. —This was done with pitch paid in
withta hot penknife and scraped clean afterwards ;
the boat was then well sandpapered and given one
or two coats of paint.
In order to get a ﬁrm foundation for the ma
chinery, I ﬁlled in the spaces between the ribs with
cement to the level of the keel.
I made of a piece of
Bedplate for Engi'neS.-—This
} in. deal, cut to ﬁt in between the ribs, and covered
After the cement
with a piece of tin to prevent ﬁre.
was dry the whole of the inside of the boat received
a coat of white paint and one of fawn colour to
ﬁnish off.
In drawing the ribs on paper to full size, I drew
each pair in one and then cut them out with scissors,
with

dividing

I

them through

what

should

been the centre line of the keel.
\Vhen this was done I should have
cut oﬁ i in. from each so that they
might meet at the keel, and make the
correct width (6Q ins.), instead of which
I forgot this, the result being that
when the ribs were all in position the
boat was i in. wider than she ought
However, it was too
to have been.
late to alter it then, so I left it at the
present width, 7% ins. The depth was
made 7 ins. because of the engine be
ing 6 ins. in height, allowing 1 in. for
keel, as I did not want any ﬁttings
showing above deck.
The only beams that I put in were
three dividing the boat into three parts
——two being close together and being
plankcd in to take the mast and
rigging, and the other dividing the rest
of the boat into two parts; all the rest
of the deck being removable. There
is one more removable one made of
'I‘wo VIEWS
wire hooked into the ribs each side for
keeping the sides more in position.
Turtle Back Foc’sle and Conning Tainan—This
' takes
up all the deck between the bow and the mast,
being made of thin light zinc nailed to deck and
ribs. The turtle back was made separate to the
conning tower, with a centre piece of wood to take
the railing.
The conning tower was then made
of another piece of zinc and soldered to the turtle
back, the whole being ﬁxed to the removable piece
of deck.
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have escape pipes of brass tube ﬁtted, re
movable for polishing.
Ventilators.—These are of the latest pattern.
ins. high, with openings to cowels r in. in dia
I had them cast by \V. J. Bassett-Lowke
meter.
and C0., where I got the rest of my ﬁttings, and
ﬁnished myself, making them real working models
by drilling holes through to meet the openings cast
in them.
They have ﬂanges to them at the base.
which made it easier for me to ﬁx them with wire
bent round them and soldered to the hatchway
cover, so that they could be turned round to any
position from which the wind was blowing.
Boats and Davi!s.—Only one of these was ﬁtted.
The davits were made of wire bent so that the boat
might hang more inwards.
Armament—This consists of four guns, one being
a 12-pounder
(mentioned before) aft, the others
being 6-pounders, two at the base of the conning
tower, and one on the platform of this.
These I
These

ll

have

Engine-Room and Hatchway.—This continues from

the mast to the beam across the boat, and is made
in two parts—one the deck with tlm hatchway
ﬁxed to it, the other being the hatchway cover
with its four funnels and tour ventilators;
the
former removable for attention to machinery, the
latter for inspection of the engines whilst running.
Res! 0/ Deck—This
forms the pumping-room
and toolbox cover, and is ﬁtted with a small hatch
way just over the plunger, forming the stand for a.
m-pounder, removable for pumping water into the
boiler when low, without removing the whole of
that part of the deck.
Funnels—These are made of tin, oval in section,
1} ins. across the widest part, and are soldered
_to the tin hatchway cover with a slight rake aft.

or ENGINE

AFTER

Revensmc GEAR

WAS FITTED.

turned in the lathe and polished with blacklead
At some other time I intend to add more guns.
I ﬁtted railing all round the boat *1 in. in height
with pins and string, beginning at the base of the
conning tower on one side, and continuing round
the boat until I got to the base of the conning tower
the other side.
Lila Preservers.-There are eight of these, six
along the railing of the deck and two being on the
railing of the turtle back.
two patent stockleSD
Anchors.——Thcse
comprise
anchors made of 5-32nds in. wire in two pieces s01
They run through hawse holes
dered
together.
cut in the bow of the boat, and are quite efﬁcient
in good ground for keeping the boat at anchor.

Tns MOTIVE Powsn.
This consists of one plain cylindrical boiler and a
i in. x r in. launch engine.
Baden—This is made of copper with ﬂanged ends.
soft soldered, 8?; ins. long by 3 ins. in diameter.
by W. ]. Bassctt-Lowke & Co.
F ﬁlings—Water ﬁller, lever safety valve, whistle.
check valve with
union cock, glass water-gauge,

and steam pressure gauge, set to 45 lbs.
pressure.
All the above ﬁttings, with the exception of the
pressure
gauge, were ﬁxed on the boiler when I
The gauge I got afterwards from the
bought it.
same ﬁrm, and ﬁtted myself.
Firebax.-—This was riveted together out of tin
plate, and has semi-circular pieces cut out of the
ends, into which ﬁt the ends of the boiler.
Lamp—This is also made out of tin,
with a reservoir made out of an old
milk tin.
It has six *in. burners,
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the former being made out of a piece of brass, the
latter out of a piece of brass rod turned to size and
This was then screwed for the
ﬁtted to bearing.
ﬂywheel one end and for the eccentric sheaves the
other, and the latter ﬁxed on. The cylinder sup
port was then bolted to the new bedplate, and also
the bearing.

The next thing to do was to get the new sheave
ﬁxed in the correct position as regards the crank.

with ordinary wick burning methy
lated spirit.
Working Pressure.-—This is from 15
to 20' lbs. per sq. in.

Engine.—The

engine

is

a

_.

I

union,

and Electrician.

\
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double—

action slide valve launch engine, sup
plied by the Clyde Model Dockyard;
has packed piston rod gland,
piston
packed, half-crank screwed on to a
steel shaft running in one long bearing
(being one casting with the cylinder
support) and a large ﬂywheel, also
screwed lubricator on top of cylinder.
in. by 1 in. stroke.
Cylinder,
\Vhen I received the engine it had
no reversing gear, so I have since ﬁtted
Stephenson's link motion. I made the
extra eccentric sheave and strap out of
brass
of suitable thickness, making
the new strap to ﬁt the original eccen—
THE ENGINE AND BOILER OF THE "VIPER."
tric sheave (which was cast in one
Having taken
piece with the crank).
the old eccentric off for the time being, 1 ﬁtted the
This was done this way:
connected
the slide
new one with a rod of equal length and tested it.
I
valve rod with the new eccentric rod, and kept on
then proceeded
to make a new sheave, ﬁtting it to
in the right position, this
got
until
Shifting
the new strap, and, after marking the correct place
being accomplished by blowing into the engine by
to bore the hole, bored and tapped it for the shaft.
means of
rubber pipe connected to the union on
engine, until it would run properly.
Once this was accomplished the rest
was comparatively easy.
had now to make the link.
This was done by ﬁrst drawing on
a stiﬁ piece of paper the correct
shape, and marking on thin brass.
This was then ﬁled to shape and
the slot cut with a fretsaw, and
ﬁnished with a. sharp bradawl, with
which
scraped it to size.
By this time
had the engine
ﬁtted up so that
could run
either forward or reverse by sim
ply connecting either eccentric rod
with the valve rod.
now took
01?, and placing one
the eccentrics
of them so that the connecting hole
in the rod corresponded with the
slot in the link and marked the
position of the new hole through
the connection hole in the length.
drilled, and the rods
These were
ﬁled oﬁ to length.
The engine wzm
then put together again, and the
rods fastened to the link with screws
GENERAL VIEW or FINISHED T.B.D.
made 01 of heads of nails.
On
trial
found that nothing further
The original bedplate had now to be cut, and the
was needed to get the engine to go than just a
little adjustment of the rods.
bearing part separated from the other by the thick~
ﬁtted the ordinary
ness of the new eccentric sheave, about 1}in.
This
curved link.
necessitated
a new bedplate,
and also a new shaft,
The next thing that had to be done was to make
it

I

I

I

I

I

it

I

I

I

a

it

I
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the lever for reversing the engine.
This I made
out of a piece of wire of 5-32nds in. diameter, with
a handle shaped one end.
It was cut to right
length and ﬁxed in position by being riveted to a
springy piece of brass which was bolted down to the
The reason for ﬁtting a springy piece of
bedplate.
brass to the end of the lever I will now explain.
I had to have some means of ﬁxing the lever in
either forward or reverse positions. This was done
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by soldering a notched rack to the steam chest.
against which the lever was pushed by the spring
connection. in order to ﬁx it at any particular
notch that
drilled a tiny hole on a
required,
level with the bottoms of the notches.
Into this
riveted a small bit of wire, which kept it in position
so long as the lever was not pulled away from the
rack, in which case
could be passed from one
end to the other of the notched rack, the spring
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and the joint, soldered to keep out the water. It
was then ground with the shaft until it worked
smoothly, and then ﬁtted into position in the stern
of the boat.
To prevent the water from coming
turned two grooves in the shaft. and
up the tube
ﬁlled them up with wadding, this when put into the
tube keeping almost all the water out.
simply a piece of brass with
Coupling—This
a hole drilled and tapped to screw on to the shaft,
with two pieces of wire soldered on to make it lie
on the pins of the ﬂywheel (it was too short before,
being the coupling for a smaller engine).
are two in number on the
Propellers—These
ins. in diameter, the
same shaft—one cast iron
ins. dia
other being made of tin with four blades
meter.
Both of these were bought at different
times and places.
on two
Rudder.—I made this of tin and hung
stiff, and is removable when not
books.
It
required.
screwed
The bedplate of the engine and boiler
down to the bottom of the boat so that the whole
of the machinery may be lifted bodily out of the
boat to clean, etc. The pump was mentioned
It
an ordinary hand pump with union.
before.
supplied with the boiler and ﬁttings. and has a union
with a connection to the boiler of rubber tubing.
The union on check valve may be unscrewed and
the end of pipe thrown overboard. thus converting
the suction pipe is removed
into a bilge pump,
from the tank and put in the bottom of the boat.
The deck
dull black; funnels buff. with black
tops; ventilators are red. with black openings;
anchors,
mast, white
gun carriages, slate colour
slate colour.
The hull was given a ﬁnal coat of
varnish. leaving the deck and ﬁttings dull. The
boiler and engine are painted black. with lining on
ins.,
the engine white.
The freeboard at the bow
is

I

I
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at the stem 2} ins., with a. maximum draught of
The speed
do not know yet, but judge
it will be about three miles per hour.
Since the article was written, and photos taken,
have ﬁtted sidelights made of cork with glass pin
heads as lenses painted red and green (port and
also a line of portholes along each side
starboard)
of boat which are drilled 7-32nds in. right through.
the boat not sailing deep enough to let water in.
4‘} ins.

it it

M

cu/'

Sarrmo our

Amnsmps.

back when let go into a notch.
again forcing
This was instead of a second piece to the rack,
usual, and a spring handle.
as
made of some of the
Propeller? Sha/t.—This
in a
put
5-32nds in. wire mentioned before.
lathe,
self-centreing chuck in the
and turned
with
ﬁles and emery cloth.
made of tin bent round
Sluﬂing-Box.—This
the shaft (no suitable tubing being obtainable)
is
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My Experimental Work in Con
nection

with Model

Machines.

Flying

By E. W. l‘wmmo.
(Continued from page 263.)
S promised in my last contribution, I commence
in this article the description of a model
of the Wright machine. or a machine very
The
closely resembling the Wright protoype.
scale is 1» in. to the foot, as regards the general
Other measure
dimensions of the main aerofoils.
for
ments have been departed from somewhat:
instance, the elevator plane is placed farther forward
and the framework is longer than scale length, to
allow of a good length of rubber being used.
This
the
machine
gives
another advantage—making
more stable longitudinally.
The general construction is very similar to some
of the other models I have illustrated in tht‘SL‘
articles, notably No. 3, and is much the same as in
models 2 and 3 in the packet of drawings published
by THE MODEL ENGINEER, previously referred to.
In order to give the present machine a greatrr
to the \Vright aeroplane, l have placed
resemblance
the radial arms and elevator right out at the front
ends of the skids;
this prevents the use of india»
rubber bands to keep the thread under tension.
The rubber is therefore replaced by light steel wire
springs hooked into small holes in the radial arms
and brought under the nose of the skids, passed
up through the skids, and clenched over on top.
This arrangement has been used successfully in
it is neat,
dozens of my manufactured models;
and not unsightly.
The lower ends of the radial arms are pivoted
above the skids, and not at the side. as in previous
models which I have illustrated.
This also makes
a neat and good job. A piece of tinplate is bradded
to the front of the skid, as shown in one of the
A lug on the tin pro
drawings (Fig. 23).
jecting above the skid takes a brad passing
through the radial arm, forming a pivot on
which the arm can rotate. The brads should
be cut off fairly close to the tin and soldered.
The elevator is rounded otf at the ends
to a point near the cross centreline. the
curves being both on the front and back
The plane should be bound ,round
edges.
where
the curves mect.the
straight edges
with strips of ﬁne linen glued on to prevent
the possibility of the wood splitting.
At the rear end of the model the principal
'
alteration is the raising of the bearing cross
bar above the level of the heels of the skids,
bringing the propellers up nearer the lower
main deck.
The propeller is much the same as those
shown in “ Model Aeroplanes," but slightly
lt
8 ins. in diameter by 12-in.
improved.
pitch. The blades are Q in. wide at the root,
and taper to § in. at the tips, as will be shown
in a detail drawing to be given later. The
portion forming the boss at‘he centre is the thick
est part of the screw.
The bearing is of stout tiuplate nailed to the under
side of the crossbar, and bent at right angles over
the bar.
The stays of the machine are similar to
those used by the Brothers Wright.

and
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The aerofoils are to be of wood i-iGth in. thick,
oﬁ thinner to the edges.
White has is
planed
the best to use for these, but good white pine or
These aerofoils are secured
deal is quite suitable.
to the upright struts by pins or brads with heads
cut off, as in my other models.
Stanchions between
decks should be placed approximately at a third
of the width of the foils from the leading edges.
The disposition of the stanchions athwart the
machine will be shown in the back elevation and

plan in my next contribution.
The rubber for this model will consist of eight
high-tension
or ten strands of either aeroplane
ﬂat strip or r-roth in. square cord ; but the former
is preferable,
for since writing the work on model
l have found the cord liable, after a
aeroplanes,
little use, to crack across at the angles of the square.
and when once a crack commences it extends until
the cord gives way.
The ﬂat strip stands 25 per
cent. to 30 per cent. greater tension than does the
cord.
The tendency for square rubber to split
at the corners seems to be evident in all sizes—in
fact,
I have found the larger sizes, 3-32nds in.
and g in., more liable to break in this way than the
smaller section.
(To be. continued.)

A Petrol Engine Bed.
By

C. A.

“'Iuouns.

HE

photograph herewith shows the manner
in which a bed for a stationary petrol engine
was made without a casting.
The engine
is for working the shafting in our workshop. and
is air-cooled by a centrifugal fan.
The bed is made
of two S'in. lengths .of angle-iron, such scraps can
be got from any boiler-yard almost for asking.
Holes are drilled corresponding to the lugs on the
;

‘_

it,"

. .

\Vhen bolted
crank case, also bolting-down holes.
up tight, the bed is extremely rigid, owing to its
width of base.
If the engines were wanted vertical, the same idea
» would dorthough it would need chipping away the
rib on the outside of the crank case.
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" Exhibition.
“ The Model
Engineer
HE

second Monnr. ENGINEER Exhibition may
an
even
more
emphatically be declared
In
striking success than its predecessor.
two points it has been more ambitious than its
of
two
forerunner
years ago—for it has indulged in
the formality oi an opening ceremony,
and has
lanned its course to run eight days instead of ﬁve.
oth these innovations have proved fully justiﬁed,
and added materially to the importance and value
of the event.
The opening took place on Friday, October lStll,
at 12 noon, in the presence of a numerous gathering

MR.

Sir Hiram to preserve
enable
pleasant
memories of his visit to the Exhibition.
Sir Hiram
Maxim, who was most enthusiastically received on
rising, said that he was both surprised and delighted
with the many beautiful examples of model engin
eering workmanship on view.
This country was
skill, and the present
noted
for its mechanical
Exhibition showed how much latent talent there
was available.
The amateur and the scientist who
carried on experimental work at home had done
much to contribute to the progress of invention.
He then proceeded to give some very interesting
would

PERCIVAL MARSHALL PRESENTING run SILVER MODEL AEROPLANE TO SIR HIRAM MAXIM.

of well-wishers, and proved a more than usuale
That distinguished engineer
interesting function.
and inventor, Sir Hiram Maxim, was the principal
guest, and his arrival on the platform was heralded
by a stirring bugle call from the orchestra. Mr.
Percival Marshall in introducing Sir Hiram to the
audience,
to the brilliant work he had
referred
accomplished during his long and notable career,
and pointed out the happy circumstance of havin
such an Exhibition opened by one. who, himsel,
had made so extensive and successful a use of models
researches.
He then presented
in his engineering
Sir Hiram with a. beautiful scale model, in silver,
of the Maxim steam aeroplane, made some ﬁitcen
years ago, and said that he hoped that this souvenir

of his own experiments in aviation,
reminiscences
and concluded by declaring the Exhibition open.
of this year’s
The principal features
display,
exhibits, are the
mode]
apart from the trade
engineers' workshop, the wireless telegraphy demon
strations, and the exceptionally ﬁne display of
competition work. Indeed, the competition models
this year form one of the ﬁnest collections of
engineering models ever shown at such a gathering.
The full list of awards will be published in our next
issue, and at a later date this will be supplemented by
a report by the judges in which some very valuable
comments
and advice on model making will be
given.

The workshop was a constant source of attraction
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and evidently ﬁred many of the visitors with an
enthusiasm for constructive work, judging by the
attention they afterwards paid to the trade exhibits
of tools and materials.
The members of the Society

i
i
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instruct, and amuse everybody, and that it was
all thoroughly appreciated was best proved by the
and by the satisfaction eVery
huge attendance,
where
By~ the time these lines are
expressed.
published the full mea
sure of success of the.
will
1909 Exhibition
be better known, but
that it has been great
is happily already an
fact.
established

TRADE EXHIBITS.
Messns. STUART

TURNER, LrD., Ship
lake \R'orks, Henley
on-Thames.
again
se
Having
1,
cured Stand No.
size,
in
this
enlarged
well-known ﬁrm were
by a ﬁne
represented

show of working

models, machined parts
of model engines small
electric light plants,
gas engines, and model
torpedo boats for speed 4
with petrol engines or
electric motors, 99 per
cent.
of these
goods
being of their own man
THE SILVER MODEL PRESENTED 'ro SIR HIRAM MAXIM.
ufacture.
Their ma—
chined carved boat
and they also had
of Model Engineers, who demonstrated the uses
hulls were well represented
on their
of the various tools, proved themselves past masters
a.
model
stores
complete
engineers'
work,
and added considerably to the repu
in their
stand.
The new Stuart Kapp-type dynamos were
tation of the body they so ably represented.
another special feature. These machines are very slow
Wireless telegraphy was naturally most popular,
speed, the 3oo-watt size being only 1,000 revolutions
but, fortunately, the expert knowledge and the
per minute, the smaller sizes being a little higher.
good humour of both the
staff and the students of
the British School of Tele
graphy were quite equal to
the incessant ﬂow of questions
and requests for information
"
So
as to
how it is done."
well equipped was this instal~
lation that on the opening
day wireless conversation was
established between the Hor‘
ticultural Hall and an old
student of the school who
was operating on an ocean
liner bound down Channel.
“
"
The
Heptoic
Bioscope,
with its pictures oi the Rheims
and Blackpool ﬂying weeks,
of Mr. G. P. Smith's model,
of
and sub
battleships
marines, was patronised most
and most of the
ireely;
ﬁrst
visitors
made
their
"
acquaintance with “singing
pictures, through the medium
MESSRS. STUART TURNER, Lrn.’s, STAND.
" Viva
of the
ingenious
phone."
The armatures are of the drum type, with laminated
\Vith these attractions, with the working model
iron discs.
The bearings of phosphor-bronze are
railways, the splendid trade exhibits, and with the
self-oiling, and require little attention beyond ﬁlling
charming music discoursed
by Herr Meny's Bleu
Band, there was something to please,
the oil well occasionally.
Viennese
The brush gear is well

5.1.)

.i
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on wrought-iron circular base, with ﬁrebars com~
plete.
The ﬁrm also make a speciality of vertical centre
tube boilers which are of mild steel throughout.
All plates are drilled after bending. ﬁrebox heads,

has
spring adjustment.
special
had on view models
of a two-cycle
direct coupled to a No. 3 dynamo, ﬁtted with

also

The maximum output obtained
magneto ignition.
with a speed of 1,150 revolutions was 420 watts.
For Colonial purposes this set
is an ideal one; the guaran<
teed working output is 250
watts at 900 revolutions.
“ THE CAPTAIN,“
Southamp
ton Street, Strand.
“
This magazine
for young
‘boys and old boys," was very
much in evidence during the
Exhibition.
There are many
interesting mechanical points
in this popular monthly which
appeal to a wide circle of
readers.
The new electric lo
comotive now being described
in the pages of the magazine
was also shown on this stand.
Massns. H. HECKMAN & Co.,
Henley-on-Thames.
Petrol engines and castings,
and a coupled set of their two
cylinder engines suitable for
houseboats,
bunga
yachts,
lows, charging accumulators,
etc., were the chief items of this exhibit.
Another
feature was the coal or coke ﬁred model steam
boiler which is of the vertical multitubular type,
height 18 ins., diameter 9 ins; built of 3-16ths

no castings,

and centre

U9_/'.

is

“ ylirrily‘ls/ik'frf

A‘-

HECKNIAN

(if'lII'I'II/

etc., are all ﬂanged plates,
tubes are weldless steel.

[(1

.

if,

H
<7"

I

DR. DINSHAH P. GHADIALI, Chiswick, S.W.
Dr. Dinsbah’s “ antiforge "
automatic electric desk and
'—
pen attracted general interest.
It has recently been fully
S/n/‘l/m,
[in/[unruly
described
in our pages, and
I
will therefore
be familiar to
'(///;_/(- u/l-T/nu/ms'.
ourreaders. It maybenoted,
however,
that the inventor
has now introduced a modiﬁ
cation by which a graphite
used in the pen, thus
point
producing much more legible
writing.
V.\'-

7

" THE CAPTAIN " STAND.

8:

00.,
Massns. G. WHEELER
203, Strand, W1C.
This ﬁrm showed
type
writers and accessories, and
model aeroplanes and mono
planes. Their Biériot weather
vanes were also a source of
interest.

T. W.

Massns.

K. CLARKE

(10., Crown Works,
High Street,
Kingston

AND

on-Thamcs.
This well-known

it has 36 i-in. weldless steel
mild steel plates;
and is mounted
tubes
and copper superheater,

)

HECKMAN & C0.'s STAND.

is

»-v‘
Messas.

ﬁrm

of

makers
exhibited
aeroplane
various specimens of Clarke's
model ﬂying machines.
The
now modiﬁed and
design
improved, the rear plane being
tilted so that it avoids the
wake from the front plane.
Some very small ﬂiers,
capable of being folded and placed in an enve
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In addition,
lope, were also on view.
there was a ﬁne model of M. Blériot‘s
channel monoplane, one-sixth full size,
arranged to show the method of working
the rudder and elevating planes and the
warping action of the main planes.
Also a model for a proposed
large
Clarke machine, the design being based
It
on that of Mr. Clarke's small ﬂiers.
is of distinct novelty, and gained the
" Aeronautics' " prize.
There is no
rudder steering, as by tilting the front
plane a. single handwheel and lever
and also warps
eﬁects all movements,
Messrs. Clarke and
the main planes.
a
C0.
large
progress.
report good
\Vright pattern glider made by them
having beaten all records; they have
also supplied Blériot and \Vright models

‘
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to the Royal Scottish Museum, Edin
burgh. Another item in their exhibit
was a novel propeller of Honduras
mahogany for a VOisin machine, to
They
be driven by a 100 h.-p. engine.
of
a speciality
continue to make
hollow struts, wood propellers, and
other ﬁttings ior aeroplanes.
THE

CO.,
LIVERPOOL Casrmos
5,
Church Lane, LiVERpool.
At the stand of this ﬁrm there
' "I w

THE LIVERPOOL Casrmos

STAND.

were some especially ﬁne
spec'umns
of bronze pump balls, and steel balls
(which it is claimed are exceedingly

w. K .

‘AERO/VA UT/CAL ENGINEERS
KINGSTON O N 'TH A M E S.
.‘

COMPANY'S

for
company

accurate)

»l

motor

car

bearings.

also
showed
modd
hexagon steel bolts, nuts, and washers,
brass and iron screws, and engineers'
bolts and nuts, racing boat engines 01
by 2. I in. by r in., I} in. by I in.,
1% in. by
i} in. bore and stroke.
Some good lines in engines were the

This

i

three-cylinderH.-P. single-acting poppit
in., enclosed
valve engine,
in. by
type; two-cylinder I} in. by 11 in.
ditto; compound 1} in. by 2% in. by
if in. stroke; and a horizontal
in.,
Tangye type engine If in. by
the latter making a particularly pretty
model.
Castings and parts of engines.
model pumps and steel spanners, mill
ing cutters, four jawed independent
chuck, an “Alligator” hand bench
planer, angle-plates.
lathe
faceplates,
clamps, a petrol blast lamp for model
boats, and corundum grinding wheels
completed a highly interesting exhibit.

i

i

Ii

_MR. R. S. NEUMANN, 72, New Oxford

A

Street.
large collection of optical

goods,
instruments,
spectacles, eyeglasses, opera, ﬁeld, and
marine glasses, were shown on this stand.
including

testing

DETROIT Enema WORKS, care
of American Express Company,
84, Queen Street, London. E.C.
Several
petrol and parafﬁn marine
and stationary engines were on view on
THE

Messns. T. W. K. CLARKE AND Cofs STAND.

sight
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These
Detroit
this stand.
engines have only three mov
ing parts, are reversible, and
run either way. The Detroit
reverse gear for motor boats
also attracted much attention.
It is of the “ planetary" type,
and is entirely cased in, being
controlled by a single lever.
The gear wheels run in a con
tinuous oil bath.

MR. HENRY MILNEs, Ingleby
\Vorks,
Brown
Royd,
Bradford,
On this stand were 5-in.
self-acting sliding and screw
cutting lathes, for foot or
power, with hollow mandrel
and automatic cross feed, and
improved planing machines
especially designed to meet
the requirements of amateur
and machinists.
engineers
These were all of excellent
design, and ﬁnished in Mr.
Milnes‘ usual high-class style.

SOME

OF

ma

COMPETITION

MODELS.
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THE

“PRACTICAL

ENGINEER,"

56,

m)

“\

and the use
Thgglagil—irziolilf’nliournal
ful productions of the Technical Publish
ing Company, were on view here.

cUMUL

RICHFORD

Massns. RICHFORD & Co., :53, Fleet
Street. E.C.
Accumulators for various purposes,
embodying special features of con
struction. and all being of Messrs.
Richford’s own manufacture, were com
rised in this ﬁne exhibit.
Messrs.
ichford also had on view portable
“
lamps. boat accumulators. the
Rich
"
ford
grinding compound. and also
a
successful
The
soldering paste.
magic mirror shown on this stand. on
which various metallic articles waltzed
about in mysterious fashion, aroused
a considerable
amount of curiosity
amon st the visitors.
The accumulatorsgused for operating the electric

8 Co.

l53 FLEET
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0R5

STREET

EC,

RICHFORD AND 00- ' 5 STAND

MESSRS'

locomotives on the Society of Mode!
Engineers' running track were kindly
lent by this ﬁrm.
THE

LONDON
ENGINE
COMPANY,
26-3I, Eyre Street Hill. Clerken»
well Road.
This ﬁrm, who have only recently
started business, have got several excel
lent lincs on the market. Two model
horizontal steam engines Of substantial'
design, and suitable for hard-running
were on view, one of these being of
the tandem
compound type, and the
other direct coupled
to a dynamo.
The H.-P. cylinder of the former is
I in. diameter, and the L.-P. cylinder
is 1% ins. diameter,
the stroke being
A governorand feed-pumpcan
1% ins.
be ﬁtted to this engine.
The single—
cylinder engines are made in two sizes
ins,
ins.
by
I
and
—I§
in. by liins.
1%
An interesting novelty also on show
was a vertical high-speed oil engine of
This has a water~cooled
1} h.-p.
cylinder, and is suitable for direct
coupling to a dynamo.
It runs on.
common parafﬁn.
We understand
that a 4 b.h.-p. engine of similar
design will shortly be ready.
Some
neat
model
boat ﬁttings,
tunnels.
ventilators, etc., were also on view.

Inn-r; 0‘; SON, LTD., 20,.
Messns.
Tudor Street, EC.
The
Aero and a full range
of
handbooks
on
motoring,
aviation,
and other subjects made an interesting
display.
C. E. RICHARDSON
& Co., 74,
Napier Street, Shefﬁeld.
"
The
Finbat" war kites and acces
sories were on view here.
They are
exceptionallystrong,though thtlycon
“
structed. Richardson's Finbat " aero—
planes of wood, and linen, with propel
MESSRS.

_
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electric projector vin'th red and white
lenses being titted, and being revolved
by an electric motor driving through a
clock gear.
THE MODEL ENGINEER
was so much in demand throughout
the Exhibition week that it sold right
out.

'

t -

’

~

THE

u"

I

SILICA SYNDICATE, LTD.,
Hatton Garden, London, E.C.

82,

Silica glass tubes suitable for gauge
glasses of model boilers were the sub
ject of this exhibit. They are made
with the view of standing any sudden
variation of temperature, and are wel
worth the attention of model locomo
Live and other steam users.

t

"4:me
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W. H. DEARDEN & Co., 119
Dorset Road, Clapham, S.W.

MESSRS.

»
' »—“I--‘

‘

Mnssns.

_

_‘

't'»

RICHARDSON

9W4!
&

Mr. Dearden showed a. beautifully
model of a Caledonian locomo
tive and also samples of castings for

,

made

this enginc' and Other ,5PCCimcns
l'llS excellent workmanship.

Co.’s STAND.

lers, rise rapidly for some 20 it. owing
to the upward curve of their frames,
effected
by the tension of the rubber.
This being reduced as it unwinds, brings
the ’planes into the horizontal, and they
then travel about 100 yards, gliding
down gracefully as the motive power of
the elastic becomes exhausted.
Their
big supporting planes help them con
This
siderably in remaining in the air.
ﬁrm also exhibited models of the Cody.
Wright, and other ﬂiers.

New THINGS, L'rn.,

38, Berners Street,
Oxford Street, W".
A very representative display of
model aeroplanes, biplanes. and mono—
was made by this company,
planes.
the “Dragon-Fly"
being one of the
most p0 ular types. A complete scale
model 0 the Blériot machine attracted
much attention from visitors, while a
very ingenious desk pencil-holder and
other novelties added to the interest of
the exhibit.

PERCIVAL llrlARSHAl.L & Co., 26—29,
Poppin's Court, Fleet Street, EC.
The publishers of THE MODEL EN
by
GXNEER were naturally represented
a full display of this popular journal
and its companion, The Engineer-in
Charge, with an extensive assortment
of handbooks on engineering and elec
trical subjects of all kinds. At the
back of the bookstall was the Exhibi»
tion ofﬁce, and the whole stand was
surmounted by a model of the globe,
symbolical of the world-wide repute of
On a neigh
this ﬁrm's productions.
bouring table was shown a working
model
from the
lighthouse, built
"Young Model Maker,” No. 2, an

t
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LTD.,
Messns.
DRUMMOND
BRos..
Rydes Hill, near Guildford.
Here were on view a variety of
the popular Drummond lathes, with
power countershaft and treadle drive,
and one with power drive ﬁtted with
milling
attachment.
The
special
radial drilling machine
which will
drill up to I-inch holes by foot-power.
was one of the features of this stand,
which also contained an assortment of
lathe tools, chucks, and accessories,
and hand shaping machines.

‘
.
.

,
a'
'

_
~_

-
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Tue Twmmo AEROPLANE

COMPANY,
293, Grosvenor Road, Hanwell.
A model aeroplane built for demon
stration purposes and the unﬁnished
model of a Wright machine to scale
of i} in. to 1 ft., ﬁtted with electro—
motor in petrol engine case, were two

notable items in
The aeroioils in
left uncovered
When complete,

Mr. Twining’s display.
the latter model
are
to show construction.
this model will have

'

'

*

MessRs. DRUMMOND

BROS.,

Lrn.’s,

warping elevator
to main surfaces,

seat, etc.

STAND,

and warping tips
rudders, aviator’s

Parcels of materials for building
of aeroplanes; propellers; and
other interesting aeroplanes, were also
models

shown.

MR. PERCY PITMAN, 3, Willcott Road,
Acton.
An interesting display with various
sizes
of “Hector”
water motors,
“Tangomotor”
water motors, and a
“Tangomotor” steam turbine driven
from a steam boiler, occupied
this
stand.
There was also on view a
special
“Tangomotor” for model
hydroplanes and aeroplanes, and some
of the prize models entered for Mr.
Pitman's recent competition.
MessRs. LIMMER & Co., 161 A, Strand.
self
Some interesting exhibits of
igniting
mantles,
incandescent gas
were ﬁtted up here, and gave excel
lent results.
MR. HENRY GREENLY, i,Neston Road,
Watford.
Mr. Greenly attended a stand to
advise
on
any subject connected
with model and small-power engin

eering.

)lEssns.

RICHARD

Mernmsn,

50 and 51, Fetter Lane.

‘

THE
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'

AEROPLANE Co.'s STAND.

LTD.,

This old-established
ﬁrm made a
most attractive display of all kinds of
machinists' tools and labour-saving
devices.
They had on view their
new
machine
automaticndrilling
for

\l
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or

bench,
together with a
of hand shaping and milling
machines
and a new carborundum
There were also
grinding machine.
several patent vices. including a. new
pattem of an en gineer's instantaneous
grip vicev and new patterns of breast
drills with ﬁve different movements,
reamers
and drills of all kinds in
both millimetre and English sizes, and
screwing tackle for various threads.
This ﬁrm have made a speciality of
cabinets and leather rolls for the orderly
keeping of tools for travellers and others
and many specimens were on view.
table

number

THE

AUTO-CONTROLLER
AND Swrrci-i
COMPANY, Vienna Road, Bermond
sey, S.E.
Practical demonstrations of “ Flux
"
ite
soldering paste, which solders
and tins dirty metals without cleaning ;
and also demonstrations of lead joint
ing without solder, were given daily
at this stand.
The remarkable ease
with which “ Fluxite " does its work
was much appreciated by the many
interested
visitors who surrounded
this stand.
An amusing idea was
the construction of a. model of a
Blériot aeroplane from “ Fluxite " tins.
\\'e were informed that the Brazilian
- Government is one of the latest of the
many important customers secured by

this ﬁrm.

—
xenu 4Tumiiiu
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THE

CHLORIDE ELECTRICAL.

STORAGE COMPANY,LTD.,
39, Victoria Street, \\'estniinster, S.VV.

Both
the
well- known
" and “ Exide ”‘
Chloride
accumulators and hand lamps.
were shown on this stand.
"
" cells, of which
The
Exide
an
extensive display was
made, are intended for igni
tion
and
other purposes.
where portability is required.
The plates are oi the cage
type, the active material being
held between a grid on each
surface.
The
plates are
wood
dia
by
separated
sub
are
phragms, which
jected to a. patented process
of treatment, rendering them
exceedingly porous, and re
moving the injurious con
stituents Of the wood. The
cases are of celluloid, and
the terminal nuts of ebonite.
"

Masses.

BASSETT LOWKE AND
NORTHAMPTON
STAND.

MEssns.

W. J. BASSETT-LOWKE
of Northampton, and
High Holborn.

CO.,

Co.'s

AND
257,

This ﬁrm's displ.‘_v was one of the
most attractive features Of the Exhibi
tion.
They hf three running tracks.
each loott. long. consisting of one 25-in.
gauge steam, one 2-in. electric, centre
rail, and one I§-in. gauge tin plate, for
clockwork.
They had on view a partly
a
ﬁnished chassis
of
2-in.
scale
“
Atlantic" type locomotive. NO. 251
class;
scale
L. & N.\V.R.
il-in.
“Precursor” locomotive and tender,
partly ﬁnished ; and a selection of latest
Scale models and scale model rolling
stock, of engine and boiler ﬁttings,
and other specialities; model of asignal
box, lay out for electric railway, z-in.
interlocking
gauge,
complete with
etc.;
new electric and clock—
gear,
work locomotives.
The latest selec<
tion of wagons for tin plate railways
was especially interesting, and the
ﬁrm showed a new Midland locomo
tive which is supplied. either ﬁnished
or unﬁnished parts, so that it only
requires a screwdriver to put it to
The large London to Paris
gether.
“
Dragon" Express engine.
Green
built for the “White City Miniature
also attracted considerable
Railway,
attention.
One of the most interesting
items on this stand was a. model
7-16ths scale of the lay-out of a country
box
railway station, including signal
with complete interlocking gear, level
crossing gates, kissing gates, and water
tower for engines.

‘
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Messns.
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Altogether this is a thoroughly
cient and well-made cell.
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ARTHUR FIRTH, Atlas Works,
Clcckheaton.
Mr. Firth made a capital display
of tools for amateurs.
There were
chucks, vertical slides, vices, shaping
attachments,
bench shapers,
lathe
heads, hand planing and shaping ma
chines, treadle lathes, slide-rest tools,
twist drill grinders, and rough and
machined castings, of which he makes
A very well ﬁnished
a speciality.
4§-in. centre screw-cutting lathe was
In this tool all the gear
also shown.
wheels are cut from the solid,and the
reversing wheels are arranged inside
the headstock.
They can be reversed
for cutting right- or left- hand threads
whilst the lathe is running.
The
loose headstock sets are for taper
turning, and the saddle has planed
T_slots.
The lathe swings 6 ins. over
saddle,
and takes 24 ins. between
centres.
MR.

A. \V. GAMAGE, LTD., Hol
born.
A comprehensive
display of much
interest to the amateur was made

NIII-I"

“fun”

Massas.

MR. ARTHUR FlRTl-l'S STAND.
at
One particularly
by this enterprising house.
tractive feature was a model electric railway. run
from an accumulator. and
showing platforms,
details to scale,
sidings, and other very complete
even the tiny lamps on the platform were
lit
There was also a small petrol
by electricity.
for speed boats which
plant especially designed
it is claimed will drive a 5 ft. 6 in. boat, at the
A point is made of
rate of ten miles an hour.
Model hydroplarles
the simplicity of this engine.
were shown capable of supporting a petrol engine
of 3 h.-p.. though the boat only measures 40 ins.
Other exhibits by Messrs. Gamage
by 18 ins.
included X-ray apparatus, “'imshurst machines,
accumulators, electrical experiment
spark coils,
chemical experiment
apparatus, Geissler tubes,
cabinets and
apparatus, electric motor boats,
racing yachts, steam locomotives and stationary
engines,
ship and boat ﬁttings, marine engines,
engine and boiler ﬁttings, gas and oil engines, gyro
scopes, kites and aeroplanes.

Tm:

COMPANY,
SYNCHRONOME
32-34,
Clerkenwell
Road, E.C.
On the wall under the orchestra balcony Mr. F.
Hope-Jones, M.1.E.E., arranged a highly attractive
group of electrical impulse clocks. There were
twelve dials altogether, all controlled from one self
wound electrical pendulum.

'l‘uE

Mrsssns.

GAMAGE'S

STAND.

LOCOMOTIVE
PunusmNo
3, Amen Corner, E.C.

COMPANY,

LTD.

A large frame containing a number of interesting
iai.way and locomotive subjects, was shown by this
I
company.

*_
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ﬂashing

and meteorological
apparatus
signs,
were here shown in great variety.
new aeroplane motor was one oi_the
appropriate novelties of this exhibit.
This only weighs 4 025., and should be
very popular with those experimenting:
with electrically driven models.

A

JAMES CARsON & Co., LTD”
5i, Summer Row, Birmingham.
Carson made a very in
Messrs.
teresting feature Of a London and“
“Precursor” loco
North \Vestern
of
ﬁve
motive,
pulling
capable
was shown running,
This
people.
on
a
roller
stand.
under steam
There were also a number of half
inch scale locomotives, coach bogies,.
coaches,
stationary
half-inch scale
and marine
marine engines,
engines,
A
boats.
new de—
for speed
engines
parture in coach building was shown
whereby coaches can be built up to
any desired number of compartments by'
MBSSRS.

Massns.

COCHRANE
STAND.

AND

Co.'s

MESSRS. CocnRANE & Co., 26. Clarges
Street. W.

Mr.

Cochrane's model
and large
corrugated aerocurve aeroplane
These
propellers were well displayed.
have
been
in our
fully described
a
two
One
week or
journal
ago.
of these
ﬁtted
to an
propellers,
electric motor, was shown at work,
and attracted constant attention.
sized

THE

" FAsTNuT," LTD., 60,
Alderman
bury,

This

company

“
Of their
only guaranteed
ture

made

a

Fastnut"

special
washer.

fea
the

for holding
device
nuts, which, it is claimed, will secure
nuts,
and screws
under any
studs.
The “Fastnnt” obviates
vibration.
of
nuts,
the use
check
drilling bolts
and ﬁtting castle nuts and split pins.
etc., thus eﬁecting a very great saving
of time and money.
A saving is also
in the maintenance of cars.
effected
"
"
etc.,
where
Fastnut
washers
are adopted.
The “ Setiast " washer.
setscrews,
for use on
and nuts that
are
being
continually removed, and
"
the
Schroeder" ratchet spanner with
interchangeable discs for tightening up
nuts, were also shown.
Misssns. F. DARTON & Co., 142, St.
John's Stieet, Clerkenwell.
motors, dynamos,
EleCiTiC niOdels.

Msssns.

F. DARTON

AND

Co.'s STAND.
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rmeans of aluminium castings of the various sections.
lMessrs. Carson's parafﬁn burner was another item,
rthe successful working of which was frequently de'monstrated to visitors. Other useful novelties werea

m

-

I

oLro'
>

AMES °AR$PN£L

.

I

1

Electrician.

l‘iovember 4. I909

graphy shown by Mr. R. P. Howgrave—Graham
and also in the striking display of Chinese students’
work by Dr. William
Wilson.
In addition to
several pieces of native-made apparatus, Dr. Wilson
exhibited a number of re
markable drawings and (lia
grams of electrical apparatus
and
experiments prepared
by his pupils. The model
"
with which Mr
aeroplane,

_--I

“on

at \\"cm
bley Park, was another at‘
exhibit,
tractive
additional
'
interest being given to this
by the exhibition on the bio
seope of animated pictures of
its actual ﬂight.
Other well
made model aeroplanes
were
shown by Mr. H. H. Hitchin
and Mr. V. E. johnson, ALA.
The latter gentleman
also
much appre
gave several
ciated demonstrations of a
m°del gyroscopic mODO‘mil
MessRs. JAs. CARsoN & Co.'s STAND.
car, which ran along a wire
stretched over the model rail
Another novelty was an improved
way tracks.
‘specially-drawnsection of Delta metal for footplates,
form of heliograph shown by Messrs. C. Hollis
cast frogs for permanent way crossings, and a hand
and 00., which, while admirably fulﬁlling all the
soniely—ﬁtted model T.B.D. with electric motor.
—-—
requirements of such an instrument. is consider
than the usual pattern.
A
ably less expensive
THE L. S. STARRETI‘ COMPANY, 36 and 37. Upper
model of an improved form of coal trolley for hand
Thames Street.
—

This stand contained a complete
lline of small tools for engineers, in
.cluding
calipers and dividers, steel
.rules, tapes, hacksaw blades, gauges,
protractors, and a number of new
A new feature in micrometers
tools.
was explained whereby rapid ad'ust
ment to any size is secured instead
of the ordinary slow method 0t screw

~ing.

THE LOAN SECTION.
Although on account of space limita
-tions the loan exhibits were compara
tively few in number this year, they
interesting
of
a particularly
were
amongst them
Notable
-character.
was a ﬁne group of model locomo_
tives lent by Mr. R. L. Robinson.
These included the L. &N.\\'." Ry.
City
“Scottish Chief," G.W. Ry.
LB. & S.C. Ry. "Gros
of Bath.”
venor," and a model Midland engine
tender.
Boats
double
with
bogie
were
by a ﬁne model
represented
Cattell,
of the
steamer sent by Mr.
and
Glasgow Model Steamer Club,
hull for
also by a beautifully carved
a miniature 2-ft. speed boat by Mr.
]. S. Yacna, with a very pretty little
pair of engines destined for the propul
sion of this model. Mr. Yacua also
some
interesting model
.contributed
>screw propellers.
Electrical visitors were interested
. in the receiving set for wireless tele

igmanv‘iiaz
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MEssns. CARSON

& Co.'s

"GREAT

and
automatically checking coal in boiler
was shown by Mr. Clarke; while a model
houses
sailing yacht, built ﬁfty years ago, by Capt. john
Runciman, enabled an interesting comparison to be
made between that craft and the crack 12-metrc
models of to-day. A cardboard model L.S.W. Ry.
locomotive by Mr. Palmer. was of interest from
the fact that it had been reproduced
from the
sectional model in the museum
at South Ken

ling

sington.

Tm: Exrmsrrs

or

THE

BEAR"—\\'INNI:R or

THE

SlLVER CUP

The exhibits of the several model yacht and
steamer clubs were naturally an important portion
of the Loan Section. The Victoria Model Steam
boat Club. who had a good show at the last Exhibi
tion. were again to the fore, and had some excellent
boats on view. These included the Leda
(Mr.
E. Vanner), Defenda (Mr. E. Dobson), Dart (Mr. S.
Parker). Edouard Sauvage' (Mr. ]. C. Crebbin),
Wasp (Mr. H. Smith). Conundrum (Master Chas.
Duddlcs), .‘lletre (Mr. G. F Crowe), Elsie (Mr. B.

SOCIETY or MODEL ENGINEERS, THE CLAPHAM STEAM
AND rm: VICTORIA MODEL STEAMBOAT
CLUB.

IV

AND

SAILING CLUB,
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S.
Butterﬂy
(Mr.
Parker), Ida (Mr. ]. Buckle),
and Ive (Mr. R. Brown).
adjoining table
On the
was the exhibit of the Clap~
and
Steam
Sailing
ham
Club,
as
a
this
having
Cross),

the ﬁne
model
centrepiece
of the Minnehaha, made by
The
Mr. Geo. F. Young.
Surrounding boats were the
Margaret and Illyra (Mr. H.
Sanders).

jessamine (Mr. R.

H. Weaver), Princess Brenda

and H.1i1.5. Kent (Mr. Geo.
F. Young), the Stella, and
model
ﬁne
cardboard
a
locomotive (Mr. F. “hit
more),
lllephistopheles
(Mr.
A.
“'atson),
Adder (Mr.
E.
Idurmo
Spear).
(Mr.
Rigg), and the “X.L." and
Irene (Mr. L. M. G. Fereira).
Model sailing yachts were
most excellently represented
THE BOATS AND MEASURING TANK or THE EASTERN MODEL YAcnr
by the Eastern Model Yacht
ASSOCIATION.
Association, who, in addition
to showing a typical group of
shall then also give the full results in all the compe
members' boats, carried off all the prizes for sailing
titions, and photographs of most of the successful
They also had
boats in the Competition Section.
models, together with some further notes on other
their measuring tank and machine on show, and
features
of the Exhibition.
We must, therefore,
Mr. \V. G. Brittain and Mr. E. Hopkins gave several
ﬁnish the present instalment of our report by men
demonstrations of how these
much appreciated
tioning that in the Trade Voting Competition, in
appliances were used.
which the public voted for the most interesting
Last, but not least, must be mentioned the display
exhibits, the Gold Medal was secured by Messrs.
While perhaps
of the Society of Model Engineers.
Bassett-Lowke & (10., the Silver Medal by Messrs.
hardly as large as on the last occasion, it contained
Stuart-Turner, Ltd., and the Bronze Medal by Dr.
Lack of space prevents our
some very ﬁne work.
Dinshah Ghadiali.
dealing with the individual items in this issue, but
We
we shall reserve fuller details till next week.
(To be concluded.)
UHPHIINNh l

A GROUP

or

COMPETITION

Moron

BOATS.
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Motor Cycle Notes.
By
Exhaust Whistles.

“

Pnosmx."

Apropos of my last Note re the above, in which
“
set forth my experience with one of the
Genn "
exhaust whistles, and asked for the views of my
readers as to why I obtained a greater volume of
sound from it by raising the exhaust valve than
when running in the ordinary way, Mr. Albert
H. Simmons, manager of the Corril) Motor and Engi
Street,
neering Company, of William
Galway,
writes to say that in his opinion it is for the reason
that when the exhaust valve is lifted, the engine is
simply acting as a pump, so that the ordinary
compression stroke is as free to work the whistle
as the exhaust one, and we get two gentle puffs
instead of one strong one from each cylinder, and
this, with two cylinders, gives practically a con
tinuous blast, and so works the whistle.
I have no doubt that Mr. Simmons is right, and
I am obliged to him for communicating his views
upon the matter to me. Of course, when the engine

I

is running in normal circumstances, with exhaust
released, there is some incontinuity of exhaust
discharge, although at ordinary speeds it must be
very slight, as proved by the blending of the separate
explosions, or, rather, the noises they create,
into one continuous roar, and I still think that.
as well as the explanation put forward by my
correspondent, it has something to do with the
quality as with the quantity of the products ex
hausted.
There seems to be a little doubt on the part of
some rural policemen
as to whether these whistles
I should have thought that
may be legally used.
by this time the car people would have settled the
point for us, but they do not appear to have done
so—at any rate, to the satisfaction of at least two
of the guardians of law and order with whom I
have recently been in conversation on the matter
However, I am given to under
in country places.
stand that the thing ‘IS perfectly legal, and so I
shall go on using the whistle until such time as
something better takes its place.

lifter

" Quarterly “ of I909.
"
The last “ Quarterly
trial of the present season
for motor cycles was held on Saturday, the 16th
ult., over the usual course, viz., from Uxbridge to
High W ycombe and Banbury, and back, via \Vheat
ley, Islip, and Amersham to Uxbridge.
The trial
is, of course, carried out as a test of reliability and
of
the
entered,
machines
and not in any
efﬁciency
“
"
"
or club run," as some local papers
way as a race
would have it. The condition of the roads on the
day of the trial was very bad indeed, the heavy
rains of the previous day and night having rendered
the going very heavy and the surface in places
treacherous.
Despite this fact and the gloomy
weather forecast for the day itself, there was an
excellent muster of competitors at the starting
point in readiness to be despatched at intervals of
a few seconds apart, from 9 a.m. onwards. I
was anxious to see how the low-powered machines,
such as the 2 h.-p. “ Moto-Réve ” and the 2} h.-p.
"
" would
Douglas
carry their riders up Dashwood
_Hill on the outward journey and Rectory Hill,
Amersham, on the return one.
I therefore travelled

The Last

and Electrician.
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with the van of the competitors through High Wy
combe to the foot of Dashwocd, and then went on
to the summit in advance to watch the fun.
Practically all the machines came up without
pedalling assistance, despite the rain-sodden con
dition of the surface and the fact that there was
"
a fair amount of trafﬁc on the hill.
The " Bat
machines
travelled by far the fastest, one rider,
mounted on a 7-9 h.-p. machine of this make, coming
up at' nearly 40 m.p.h., while the others were nearly

as fast.

The lightweights made very good, though, of
ccurse, slower ascents, as did also the two-speeded
" P.
"
& M.'s
one of 3} h.-p., and the other of 21 h.-p.,
this being the ﬁrst occasion on which the latter
machine had been seen in public.
The Scott two
stroke two-speed motor bicycle made a very clean
and well-timed ascent, the speed being maintained
at a constant level all the way up.
The “ Auto-Carrier " tricars made certain, if
slaw, ascents, travelling, of course, in the low gear.
When the last of the competitors had gcne I
jour. eyed across country to the venue of the other
hill-climb—the Rectory Hill, at Amer
organised
sham.
This in every way provides a more severe
test of machine
and rider than Dashwood Hill.
For one thing the engines have been on the go all
day, and any little defect there may be will have
begun to show itself, while some of them, to my
were rather on the hot side on arriving
knowledge,
at the foot of the hill. Each competitor had to
start from a standstill and, to obtain full marks,
go right to the top without assisting the engine
or
by pedalling, running alongside and pushing,
other means, once a start had been made.
The
hill is long and steep, with two bends in it. The
surface was far from good, and there was a stifﬁsh
cross-wind blowing, although for some part of the
distance the riders were sheltered by the banks
which line the road.
”
"
Bat
machines made the best ascents
Again the
“
in the matter of speed.
Tri—
One or two of the
"
did exceedingly well, but the “ Moto<
umphs
Re‘ve," the "Douglas" machines,
and one of the
"
“
P. & M.’s
had to be pedalled hard or otherwise
"
"
assisted to get them up.
The
Rex
two-stroke
machine,
with two speeds, came to a. standstill
at the ﬁrst bend, but this was principally, if not
wholly, due to the fact that the front tyre was
quite deﬂated; indeed, the rider told me that he
had covered
12 miles on the rim before entering
on the climb.
Other machines to fail were a 3%
“
“
a 3% h.-p.
Premier
silencer),
li.-p.
(choked
"
"
“
"
Rex
and a. twin-cylinder
Clyno
(overheated),

A single-cylinder "N.S.U." also
belt).
ones; but a twin
ﬁgured among the unsuccessful
machine of the same make, with side car and pas
The "Scott"
senger, made a beautiful ascent.
two~stroke
again did excellently, and the tricars
went up slowly, but surely.
The 3} h.-p. “ P. &
got to the top without
any assistance, but at so slow a rate that everyone
thought the rider would come to a stop through
This, however,
not being able to keep his balance.
did not happen, and it went to show how very
“
is at all speeds on the
the
P. 8:
manageable
level or when climbing.
(slipping

The ride concluded at Uxbridge in the early
amid heavy, misty rain, the climatic
conditions at this period being, indeed, enough to
damp the spirits even of the most enthusiastic.
evening

‘
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consideration.

to

be

many intending motor cyclists among my readers
to whom a little advice on the all-important subject
of selecting
a second-hand machine would be
To the man of limited means, whose
acceptable.
only chance of taking up the pastime lies in being
able to acquire a second-hand machine which will
not require any particular monetary outlay to
make it really serviceable.
it means everything to
avoid getting hold of something which will at the
very outset of his novitiate compel him to give up
in disgust what would otherwise prove a source
of unending enjoyment, because of frequent break
downs, with their attendant expense and annoyance.
The ﬁrst thing to be considered is the general con
dition of the machine offered for sale, beginning,
of course,
with the engine.
The compression
should be tested by means of the pedal or by wheeling
the machine along with exhaust valve dropped. If
by the former method—the rear wheel being raised
clear of the ground by means of the stand-the
should be such as to bear a man‘s
compression
weight for fully 30 seconds, at least; and if by the
latter, the rear wheel ought to skid directly the
enters
If it
on the compression
stroke.
engine
will do neither, then it means either that new piston
rings are needed, or that the exhaust valve badly
wants grinding, and possibly that other causes
exist to account for the leakage of compression,
beginning with faulty washers under valve caps.
compression
tap, and sparking plug, which is a
small matter, and ending with the possibility of a
crack in the cylinder, which is a big one.
If the compression, on being tested, is satisfactory,
the intending
should next ascertain
purchaser
whether there is any appreciable vertical play of the
shaft to which it is afﬁxed.
If there is, it shows
that the shaft requires a new bush, and this means
dismantling the engine and ﬁtting the bush, which
may cost, including taking down and reassembling,
anything from {r upwards. according to what else
is found which needs renewing
when the engine
is down.
If the machine has magneto ignition,
the contact-breaker of the magneto should be ex
amined to see what the state of the platinum
points is, and also that of the hell~crank lever,
ﬁbre ring. etc.
These are not such heavy replace
ments, even if required; but if considerable wear
has taken place, the purchaser should bear it in mind
when
driving the bargain. If accumulator igni
tion, let him test the accumulatcr or ask to see
it tested, either by means of a voltmeter or a lamp.
The voltmeter needle should point to 4-2, and the
lamp give a good bright light if everything is in
order.

Electrician.
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The condition and adjustments of the coil and
contact-breaker should also be made the subject
of enquiry.
In considering the price asked for
the machine, the state of the tyres, belt, and other
appurtenances should be given close attention,
and the prospective purchaser should make sure
that he will be able to get any spare parts from
the makers when they become necessary—in other
words, he must assure himself that the engine is
will be easy to
a standard one and replacements
obtain, otherwise he will be put to considerable
expense in having parts specially made for him.
The bicycle work, i'.e., frame, wheels, brakes,
and so on should come in for critical examination,
and, ﬁnally, the owner should be asked to give a
demonstration on the road of the ability of the
machine to climb hills and run with speed on the

Apparently, however, it did not have that effect
on the riders who had come through without trouble,
and, speaking for myself.
I derived considerable
enjoyment from the outing, and I think learned one
or two things which otherwise it would not have
been easy to learn.
I would like to see more of
these competitions organised,
as to my way of
thinking they produce results which teach both
riders and makers more than any amount of track
racing can do. The average rider judges a motor
bicycle by what it does on give-and-take roads,
rather than by its performances on a prepared track,
where speed is the ﬁrst and practically the only

Buying a Second-hand Motor Bicycle.
As I said in the last issue, there appear

and

level.

Many purchasers of second- or third-hand motor
I am afraid, pay too much attention to
bicycles,
the condition of the enamelling and plating, and
are content to accept the assurances of the vendor
for the rest.
This is, to say the least, a foolish
policy, and one which may, in the end, result in
driving out of the ranks of motor cyclists recruits
to whom the possession of a machine would have
given, as I said before, unending enjoyment.

A New Type of Passenger Machine
"
The
N.S.U." Motor Company, Ltd.,

are Ishow
ing at their London premises—i86, Great Portland
Street, “’.—a tricar with a third seat added behind
and by their courtesy I am
the driver’s saddle,

THE "N.S.U."

New TRlCAR.

to illustrate and briefly describe the machine
herewith.
It is, in reality, the standard " N.S.U."
tricar, but with a saddle for the third passenger
The engine is of 6 h.~p., with
ﬁtted at the rear.
twin cylinders, 75 mm. by 90 mm., mechanically
operated inlet valves and Bosch gear-driven mag
The frame is very strongly con
neto ignition.
structed, and extra. wide mudguards are ﬁtted
A fan is provided to assist in
to the front wheels.
The back wheel is ﬁtted
keeping the engine cool.
with a 3-in., instead of zl-in., tyre, to take the
weight of the extra rider. The machine is equipped
with two-speed gear and free engine in the rear hub,
and internal expanding brake and band brake to
It presents a smart appearance and
rear wheel.
is very powerful.

enabled

Replies in Brief.

'\

H. L. M. (Hanwell).—You
could bend the bell~
crank lever of magneto contact-breaker to remedy
the fault in the gap of platinum points, but it is
not advisable. A proper means of adjustment
is provided by the makers.
]. N. Winner).—

The Model Engineer
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You

have

evidently

upset

the magneto

timing.

Try the method recently described in these Notes.
——L. R. C. P. (Mansﬁeld).—If the accumulators

and coil are in good working condition, the fault
Test
must lie in the wiring or sparking plug.
" BBC-INNER"
both carefully and write again.
A
list
Notes are helping you.
.(Hitchin).—-Glad
Advise
of books on motor subjects is being sent.
"
H. G.
Explained."
Petrol Motors Simply
do not try the experiment you
(Brackley),—No,
name.

and Electrician.
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yachting this Association owes a debt of
gratitude it will never be able to repay, for he gave
them to understand from the very ﬁrst that if the
Association did not keep up to date in all things
relating to model yachting. he would cease to be
their President—that he has been the President
for six years running, is conclusive proof of the up
to-dateness
of this Association.
When the New lntemational Rule of Measure
ment was formulated the Association at once went
very carefully into same, under the able guidance
of their President, and the members of the Wirral
to model

The Northern Model Yachting
Association.
HIS Association. which

was founded six years
ago, was the outcome of a series of friendly
Club matches which the Hon. Secretary of
the Wirral Club (Mr. E. W. Wynne) was in the
habit of arranging between his Club and the other

Clubs

of

Liverpool

and

district.

During

the

off-season
of model yachting he suggested to the
ofﬁcers of the “'irral Club that it would be bene~
ﬁcial for the yachting clubs of Liverpool and district
if they were under the control of some up-to-date

Association, who would look after their interests
and keep their models up to date, as at that time
every Club was a law unto itself, and, in consequence.
all classes and types of boats were to be found in
the various Clubs.
The writer has a very lively
recollection of the ﬁrst series of meetings of this
Association, held in an ofﬁce in Old Hall Street,
Liverpool, where delegates from all the Clubs of
the district sat from eight to nearly twelve o'clock,
for many long and weary nights, trying to formu
late rules and regulations that would be agreeable
to all the Clubs concemed; for, with the exception
of the Wirral Club. whose models were 42-linear
raters, all the other Clubs' models were either the
1730 Rule, the Sail Area Rule, or some pet fad of
a measurement
of their own.
After a great deal of trouble it was ﬁnally agreed
upon by all the various Club delegates that, for
the first year of the Association's existence, yachts
of the following measurements
should be deemed
equal and allowed to race together in inter-Club
matches—io-tonners under the i730 rule, io-raters
under the Sail Area Rule, and 42-linear raters.
The result of the ﬁrst year‘s series of inter-Club
matches
under the Association rules showed the
superiority of the Wirral 42-linear raters to such
an extent over all the other Clubs' models that it
was decided to adopt the Rating Rule in all the
Association Clubs for at least inter-Club matches,
and by degrees all the other Clubs stopped building
the old type of boats and went in for the up-to-date
42-linear rater. thus showing that the Association
was producing up-to-date models in all the Clubs
connected with it.
This was one of the ﬁrst good
results brought about by the Northern Model
Yachting Association. which had, by that time,
become quite up to date in everything connected
with model yachting.
This Association has been most fortunate in
having as its ﬁrst and only President one of the
most enthusiastic amateur yachtsmen and model
yachtsmen to be found in the whole of Great Britain,
is Mr. G. H. Willmer.
To
and that gentleman
his guidance and assistance in all things pertaining

(.
—lung,“
"2

I

THE NORTHERN Monizi. YACHTING ASSOCIATION
CHALLENGE Cur;
at once produced
some models
under this
new rule, and raced them against the 42-linear
and
so much superiority
raters.
they showed
over the raters that the Wirral sailing members
at once decided to adopt the rule of measurement
Club

in its entirety.
At the next General Meetingof
the Association, the President, with this data
to work upon, so ably expounded the advantages
of the new rule to the delegates of the other Clubs
that it was at once adopted by all the Clubs in
the Association; but as some of the other Clubs'
members had just turned out some very ﬁne models
under the Linear Rating Rule, the Association

460

The Model Engineer

Committee decided to allow these models to com
Rule models for one
pete with the International
however,
season.
The new model,
proved so
superior to the raters that the majority of the
members of the other Clubs who possessed raters
soon began to build to the new rule of measurement,
as they found themselves
outclassed
hopelessly
by the newer boats. and thus up-to-dateness was
produced in all the Clubs in this Association.
The rules of this Association have been gradually
revised up to date, until the Committee ﬂatter
themselves
that their rules are as near perfection
as it is possible to get rules governing model yachting.
This Association is also the possessor of an Hon.
Secretary just as determined to be up to date in
all things pertaining to model yachting as is its
President.
As he has also been the Hon. Secre
he views with great
tary from its commencement,
satisfaction the efforts, of the other hon. secretaries
of the various Clubs in this Association to back him
up in this direction; and there never was a time
in the history of this Association when all its mem
so harmoniously for the
bers
worked together
welfare of same as at the present moment.
The Hon. Secretary was most fortunate in being
able to interest the ﬂag ofﬁcers of the Wirral Club
and a few outsiders, and in consequence has been
able to secure for the Association one of the hand
somest silver cups it has been the lot of any Associa
tion to possess.
The same stands 2 ft. high, and
the woodcut (see illustration on previous page)
gives very little idea of what a really handsome
trophy this Association Challenge
Cup is; and
though it is Very keenly contested for year by year
by the Clubs of this district. and though at times
the ﬁnishes are very close, it has been held ﬁve
times out of a possible six by the “final Club.
The Club attribute their success in holding this cup
so often to the fact that three out of the six models
that formed their sailing team were designed by
Mr. G. H. VVillmer, who is not only the President
of
of this Association, but also the \'icc<president
the Wirral Club.
Besides
this Cup, the Association gives three
certiﬁcates to the respective owners who score
the greatest number of wins with their boats in
the Inter-Club matches
during the Season. and
so keenly are these certiﬁcates contested
for that
at the end of the season there is generally not
more than one or two points between
the com
petitors. The Association has found that the giving
of these certiﬁcates has done more to produce up-to
date models
members
amongst the individual
of the afﬁliated Clubs than anything else.
The Association has also been specially honoured
for some years now by the Editor of this Journal,
who has very kindly presented one of his silver and
medals
and
certiﬁcates for competition
bronze
amongst the members, and these have been very
for by every sailing member
keenly contested
in the Association, and this year they have both
been secured by members of the Wirral Club.
The work done by the ofﬁcers and members of
this Association since its formation six years ago
has been splendid, and one and all are quite agreed
that the formation of the Northern Model Yachting
Association was the best thing that could have
for the model yachtsmen of Liverpool
happened
and district, and the olﬁcers and members of same
are now eagerly looking forward for the day to
come which will see the birth of a National Model
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and Electrlclen.
Association,

which from time to time
in the columns of this
Journal by Mr. Britain, of the Alexandra Model
Yacht‘Clnb.
Yachting

has been so ably advocated

Readers.
[The Editor int-11::rmdns Io make us: of Ibis column [or the lull
Letters
di'srussian0/ matters0/ Practical and mutual initial.
may be sngrmimlh rr nomvdemlumeif desired, but the full
lurked,
be
mamaand address0/ the under uus‘r Invannbly
thoughnot necessarilyfor Publication]

To THE EDITOR or The Model Engineer.
DEAR SIR,—l
quite agree with Mr. Lake's
correspondent concerning the poor uphill work
accomplished by the Great Northern Atlantics.
The performances of the Great Western, Great
Central, North Eastern, and North British Atlantics
(the latter by the way have cylinders 20 ins. bore by
28 ins. stroke. not 26 ins. stroke as stated by Mr.
Lake), on up grades is superior to that of the Great
Northern.
In making that statement I wish it to
be understood that I do not consider the coal
consumption of the various types, because the Great
Northern Atlantics are fairly economical as regards
coal consumption.
Mr. Lake says the cause is due to the small
adhesion of the driving wheelsl But the Atlantics
of the Nord Railway of France have the same
adhesion, but smaller boilers, and yet I have always
found that the Nord Atlantics give superior results
to the Great Northern Atlantics.
Through the courtesy of M. du Bousquet, l have
had several runs, from time to time, once with
No. 2641 which hauled 305 tons from Paris to S.
Quentin, 95} miles, in 90 minutes, averaging 62-r
miles per hour up the l 3-mi1e bank of r in 200.
On another occasion, with No. 2653 and 360 tons,
the 95} miles was run in 96 minutes 15 seconds ; the
lowest speed at any point on the l in zoo bank
iny recently with
being
52~2 miles an hour.
280 tons, No. 2655 maintained 54 miles an hour
up the long bank to Survilliers.
I admit that these engines slip badly when start
ing. Nevertheless their work is superior to their larger
confréres of the Great Northern Railway of England.
I certainly think that if Mr. Ivatt had given
his Atlantics 28 ins. stroke instead of 24 ins., the
engines would have been more satisfactory in hill
climbing.
I cannot understand why many people criticisa
locomotives so badly.
the later Great W'estern
My experience of Mr. Churchward's designs causes
me to candidly remark that they are the most
satisfactory simple engines we have in this country.
They are as fast, if not more rapid than any others.
they accelerate more quickly, are capable of hauling
the heaviest loads, and yet their coal consumption
is smaller than any other in this country, or. I think
I am correct in stating, in the world.
I think it is very generally admitted that the
4 high-pressure cylinder 4—6—0 class are the most
successful 4 high-pressure cylinder engines yet de
Mr. Lake recently gave us an exceptional run
signed.
of the Lancashire and Yorkshire 4—6—0, 4-cylinder
engines, but that run is insigniﬁcant to some of the
the Great Western loco
recent performances of
and yet the average
motive, " King Edward,"
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coal consumption of this record breaker is only
built, although the
30 lbs. per mile since she was
boiler is considerably smaller than the Lancashire
or London and South Western
and Yorkshire
Personally I have not found
4-cylinder 4—6—0'5.
the Lancashire and Yorkshire 4»—(>—o's able to
keep time with even the light Manchester-Liverpool
expresses.

Again, take into consideration the work performed
“
Coun
by the recent Great Western “Atlantics,”
ties," "Cities," and 4-4—2 tanks, and you will
ﬁnd that, for the load hauled and the rate of speed
maintained, these engines are lighter on coal con
sumption than any others of the same types on other
railways.
“
The Great
Then there is that wonderful Paciﬁc,
Bear," which has been hauling loads ofﬁcially
termed loo trucks, on a coal consumption of only
36 lbs. per mile.

'

and Electrician.

4m

The Societyof Model Engineers.
[Reports of meetingsshould besm! to ﬂu emu: 0/ Tue Moon.
Exciting: u'ilhnul dzlay, and will be msrrmi in any piv—
lu‘ular [88116
i/ "mm a clmr mm days belorc if: usual
dull 0/ publication]

London.

FUTURE MEETINGS.
Monday, November 22nd.—
Annual general meeting.
Visrrs.—On Saturday, November 13th, at 3
o'clock, a visit will be made to the Eastern District
Pumping Station, Lea Bridge, Clapton. of the
Metropolitan Water Board. On Tuesday, Novem
ber 30th, at 3 o'clock, the works of Price's Patent
be
Candle Company, Ltd., at Battersea, will
Members should give early notiﬁcation
inspected.
to the Secretary of their intention to be present.
Rull particulars of the Society and forms of applica
tion may be obtained by post from the Secretary.
HERBERT G. RIDDLE,
Road.
37. Minard
Hither Green, S.E.

Provincial

Tyneside. — An

No. 2,655: NORD

RAILWAY

or FRANCE.

On the other hand, do the Great Northern Railway
Atlantics
develop the power they ought, con
The
sidering their superiority in boiler power.?
0—8—2 tanks, built expressly for ra 'id suburban
trafﬁc and announced as Mr. Ivatts last word,
can they be termed successful
engines? As far
as my knowledge is concerned,
they failed to keep
time, although they burnt about 100 lbs. per mile.
One may ask, why is it that the Great Western
locomotives are so satisfactory?
In the ﬁrst place the cylinders are small in
diameter, but have a long stroke. They are ﬁtted
with piston valves, the port areas being excep
The result is practically the elimin
tionally large.
ation of back pressure, and yet such an early cut'
03 can be used, that the expansion of steam in the
long stroke cylinder almost equals the expansion
of a compound engine.
As a. matter of fact the valve
diagram at 60 miles an hour, with a cut of 12
per cent.,

is perfect.

Secondly, the boilers are so designed as to create
a perfect circulating of water, the prevention of the
washing backwards and forwards of the water
in the boiler, and yet have a large steam area.
The consideration of these points does not enhance
but they
the beauty of the boiler externally,
of steam pro
considerably add to the efficiency
duction.
When one considers these various facts, one
cannot help but admire the genius of one of the
greatest locomotive engineers of the world, namely,
Mr. Churchward.—Yours
very faithfully,
James C. CREBBIN.

Society.

meeting of this
open
Society will be held on Tuesday evening,
November 11th, at Lockhart’s Cafe, opposite
the cathedral, Newcastle-ou-Tyne, at 7.30 p.m.
To this meeting a cordial invitation is ex
tended to past and prospective members, and
to all interested
in the many branches of
model engineering.
The Society—next to
London—is, we believe, the oldest in exist
ence, having met continuously since its forma
tion, May 3rd, 1902, and the members are
wishful to add to their numbers to increase its
utility.
During the early part of the eveningashort
resumé of the Society's history, etc., will be given.
and an opportunity afforded
for questions to be
asked, and afterwards the members, old and new,
will elect ofﬁcers. and arrange for carrying on the
If the model engineers
Society during the next year.
of the district will rally round the present members
a good session can be inaugurated, and the Society
from
greatly strengthened.-~—Further
particulars
the Hon. Secretary, Tnos. Bovo, 128, Dilston Road,
Newcastle-on-Tyne.

Queries and Replies.
[Allenlion IS :i‘l’ermll dunkd lo the ﬁrst condﬂum gum below,
and no milk: It“; be taken of Queries not rampfymgwill! the
dffﬂ'tHIilS therein slated. [ﬂiers ronmmi'ng an'zx must be
marde on the top lr/bhand com" 0/ Hi: znwlop: "Query
Department." No olhn mattersbut lhos: relatingto the Queries
shouldbeendosrdin thesametun-lope.
The [allowing an salami {mmthe Qucnzs which have beenreplied
to recmtly:—
],A. C. (Cork) writes: What are
[21303] Tannin: Sizes.
the tap ing sizes (in lain ﬁgures) for Whitwm'th taps, r-rﬁth in.
to in. yr-3znds?
have haudbook—“ Guide toScrews,Threads,
an Twist Drills," but cannot apply the metric measurements
given therein.
The iollowing table gives the sizes of tapping holes to the
nearest r-64th :—
Standard.
Tlalpping
01:.
Tap.
..
1-16'
3-64'
..
146'
3-32'
i‘
3-31'
'
__
532..
9—64'
3-16'
..
l 1-64
7-32'
..
Y
3-16'
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[22.144] Purchasing Gas Engine.
(Hackney) writes' Can I obtain a good gas enginejat
about (3 or [4 ? W'hocan I dependon to supply a good
one? and is a guarantee given with such an engine?
Any hints on how to efiect a purchase will be of great
value to me.
We advise you, whichever ﬁrm you go to, to obtain a
deﬁnite guaranteein writing as to the brake horse-power
the engine will give for continuous work, and without
this guaranteewe do not advise you to purchaseany
where. The small } and } h.-p. gas engines you ,refer
to, at prices irom £3 to [5, are very goodvalue.for money;
but, of course, they cannot compare with engines of the
same power sold at a much higher price. We have seen
some of the former running, and can say they do work
very well, but we believe there is a considerablediffer
ence very often betweenthe power developedby one en
gine and that of another engineof presumably the same
size and output. It you want an engine for real hard
work, you should obtain one. ﬁtted with a governor.
Some of the cheaperengines are entirely dependentupon
the load or a permanent throttle for their speed regula
tion. Any of the ﬁrms advertising with us would turn
you out a really good engine,but probablythe pricewould
be somewhat higher if the makers have to safeguard
themselvesby long tests previous to sendingengineout,
as a written guaranteewould entail their doing. Any tur
ther particulars you require we shall be pleasedto give
vou.
B.
[22,0061 0-C.R. Six-coupled
Locomotive.
H. W. (Lincoln) writes: I am writing to ask you it you
can give me the descriptionof a G.C.R. six-coupled bogie
engine for a r-in. scale modelas I am going to build one
Would you let me know what
ot that class(No. r,ur).
the diameterof the wheelsand axles are tor a i-in. scale;
also length, breadth, and thickness of side rods? What
size should bushes be for side rods?
We append an outline drawing showing the " Im
mingham" class oi 4—6—0 type (}.C.R. express engine
dimensioned for an inch scalemodel. Someof thedimen
sions are not scaleequivalents,but you quite understand
that scaleequivalentsare not possiblethroughout a work
ing model. We should make the axles ri-roths in. at the
journal and l in. diameter at the centre and the wheel
seat. The actual side rods are ﬂuted both sides,but we
would recommend that you ﬂute them on the outside
The drawings give particulars of the rods
iace only.
suitable for a Pin. scalemodel. The bushesin the coupling
rods are circular and are i-t6th in. thick. The trailing
rod is jointed. The big-end bush has a square ﬂange and
is secured in place by a cotter pin. The ends of this
should be ﬁled flat to represent a cotter. The leadin
crank-pin which has to clear the connecting-rodis turn
hollow ior about i in. and is ﬁtted wth a ﬂanged cap.
a countersunkscrewholding the cap in place.
[22,335] Reducing
Dynamo's
Speed.
F. O.
(Chapel-en-le-Frith) writes: I have a zo-volt 5-amp.
Manchestertype d amo, 4 ins. diameter, 24-slot arma
ture, made from instructions in Mr. Powell's champion
little book. It has given me every satisfaction. \Vhat is
the most trouble to me is the speed. (1) Could I rewind
the machinewith a ﬁner gaugewire to geta highervoltage,
so that I could run it at a slower speedto get the present
voltage20 volts ? (2) Would the armaturerequire rewind
ing as well? As far asI can gather from the book, the
ﬁner gauge you wind the ﬁeld-magnetsthe higher the
voltage. Is this correct? (3) I should like to wind it
for about 60 volts 3 amps. it possible. I would sooner
put a larger quantity of wire on than increasethe size of
machine.
(1) A machinewith armature4 ins. by 4 ins. built to Mr.
Powell’s speciﬁcationshould have an output of about 400
watts. We judge from your letter that you aregetting an
output of only 100 watts, becauseyou have insufﬁcient
wire on the machine. Rewinding armature with smaller
wire will enablethe speedto be reducedwithout reducing
the voltage. The amperage,however, would be reduced.
(2) For a given voltage the best ﬁeld winding is the same,
whatever the speedat which armature is designedto run.
If the ﬁeld-magnet is now wound with a iull amount of
wire suitabletor 20volts output, the armatureonly would
require rewinding to give a zo-volt output at a lower
speed. (3) To get 60 volts 3 amps, at the lowest speed
lbs. of No. 22 S.W.G. wire,
possible,wind ﬁelds with
and armature with as much as possible(about 11 lbs.) of
No. 21 S.W.G.
[22,259l Belt Driving for Lathe.
E. P. (Hud
dersﬁeld)writes: 1 am constructing ahome~madelathe
as describedin August 5th, 1909. l have a driving wheel
with three diameters—12}ins., :4 ins., 15! ins—tor Q-in.
round belt, the grooves being i in. at the top and about
5-i6ths in. at the bottom, the three diameters being
measured from the bottom of the grooves, the effective
diameters being 1:} ins., :4} ins., and :6} ins. Now, I

November 4, 1909.

LrLJL

46.2

The Model Engineer and Electrician.

Nove mbcr 4, 1909.

want a three-steppulley on the mandrel for interchangeablebelt,
the largest being 4 ins. measuringto bottom of groove or 4} ins.
"cﬂectivc diameter.” Will you pleaSe tell me the other two
diameters (the centres of the pulleys being 20 ins. apart), also
the rule for ﬁnding such diameters?
It is sufﬁcientl accurate for practice to reckon that the belt
will be suitable or all three speedsif the pulley diameters are
made such that the sum of the two diametersin a pair is the same
for each of the tnree pairs. Your largest driven pulley is to be
} ins. diameter. This will be paired with the :2} ins. diameter
driving pulley, the sum of the two diametersbeing rzl+4 ins.—
r6f ins. The other two pairs 0! pulleys, then, must be of such
site that in each the sum of the two diametersamountsto 161ins.
Therefore, the two new pulley smust have diametersof :6} ins.—
14} ins. and 16}ins—x6} ins.--i'.e., 2} ins. and i in. However,
taking into considerationgoodworking of belt, the ratio oi driving
pulley‘s diameter to that of the driven pulley is too great. We
advise letting your pin. pulley be the smallestof the trio, or, at
any rate. not the largest.

l
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however,do all that is required with 10 volts i amp. The motor
can be wound for 20 volts it you like.
[22,!961‘Cement tor Metals.
W. W. (Skelton-in-Clevcland)
writes: Can you recommenda good cement for metal work that
will stand heat? I have tried the " concentratedglycerinc and
litharge" cement so much advertised, but was not successful.
Can you tell me how to ﬁnd out when glycerine is concentrated,
or what rocessto put it through to ensureit so?
Aoco ing to Spon’s “ Workshop Receipts," the following coni
' Pure and
position makesstrong adhesion
ﬁnely divided copper,
such as that obtained by the reduction of sulphateof copper with
zinc clippings, 20 to 36 parts, accordin to the degreeof hardness
desiredin the cement,dissolvedin a suii‘icientquantity of sulphuric
acid to make a thick paste; with this is incorporatedb trituration
in a mortar, mercury 70 arts. The mass is soft, ut hardens
at the end of somehours.
or use,it is heatedto 2m" F. (100°C.)
and powderedin an iron mortar heated to 302° F. (150° C.); it
then assumesthe consistencyof wax, and is harder in proportion
as it contains more copper." If, however, any considerable
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amount of heat will be applied, the following cement should he
tried :—“ To or
arts of cla thoroughlydried and pulveriScd.
add of ﬁne iron
tree
m oxide, of peroxide of man
of borax; mingle thorough]
ganese, of common salt, and
render as ﬁne as possible? then reduce to a thick aste with
used imme
necessaryquantity of water, mixing well. It must
to warmth,
should be ex
diately. After application
lderingor brazing
gradually increasingalmost to white heat."
however, are much more to be recommended,wheneverpossible.
Pure glycerine has speciﬁcgravity of r-266 at 60° F. With the
addition of water the speciﬁc gravity of the liquid tails, so that
the degreeof concentrationcan be gaugedby measurin the speciﬁc
gravity. Glycerine has a strong afﬁnity for water an will absorb
trom damp air. To concentrate watered glycerine the water
must be evaporatedby heating.
‘
“
CAtlantic " Locomotive.
[22.137] Du Nord
(Ramsgate)writes:
am" thinking of making model of the C.d
“
F. du Nord
Atlantic
type locomotive, series 2,643—2,670.
contemplatedriving the model from the inside
For simplicity
L.-P. cylinders alone; of course, retaining the outside cylinders,
valve motion, etc., as dummies, although perfect in external
details. The scalewould beabout in. t0 the foot, and the worki
ressure50 lbs. per sq. in. Do you think this arrangementWoul
should be most grateful
suitable, and give adequatepower
you could publish at your convenience line drawing of the
external elevation of this type of engine,showing arrangementof
valve gear.
The arrangement would be quite satisfactory. You will ﬁnd
drawings of the " Nord " compoundsin The Engineer and Engi
neeringas follows r—
Outline and sections, 4—4io type. No. 2122. Engineering,
February roth, 1893.
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[22,:18] Model Carriages: Model Electric Locomotives.
C. H. G. T. (Hither Green)writes: lshould esteem agreatfavour
you could kindly answer the following ucstions:—(t) What
C.R. coaches(a) 4-w eel, (b) 6-wheel,and
is the length of S.E.
(c) bogie coaches? (2) Could you send me sketch of 8.13.and
(LR. 3rd class bogie coach,with all leading dimensions, suitable
for making a scale model? (3) Can you tell me correct colours
C.R. coachesand engines? (4) (:1)What
the smallest
0! S.E.
C.R. tank locomotive in our
radius the i-in. scale model 8.8.
issue of December 26th, 1907, will safely traverse? (b)
at
weight will it pull, approximately, in pounds? (c) What current
take in volts and ampercs? (4) Can the motor be wound
will
to take up to to volts?
We are not in possessionof all the particulars you require. The
coaches 01 each class may vary in Size considerably according to
when they were built. A 4-wheelerof modernconstruction would
ins. long ﬁtted with ﬁve compartments.
measureabout 27 ft.
C.R. thereare,however, lot of short three-compart
On the S.E.
ancient
ment coachesof
construction. A 6-wheclcrmight have six
third-class compartmentsand measure 33 it. over headstock.
bogie coach would be about {,5 it. long. See our drawing for a
C.R. bogie brake third in the issue of Decemberroth, r908,
S.E.
age 572. You can make drawing of complete3rd classcarriage
om this by simply leaving out the brake compartment and con
tinuing those for passengers. You live on the 8.1-). QR. system
and can see the carriages every day. We cannot give you so
good a descriptionof the colours as you can get by walking to the
nearestrailwa station and looking at newcoach. The bestradius
for a No.
xiv-in. gaugelocomotiveis about ft., but you could,
no doubt, make the enginetraverse 3-it. radius. The locomotive
to X0 lbs. The exact current consumption
should pull about
depends on the quality of the workmanship entirely. You could
&
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Sections and plans, 4—4—2 type. Engineer, December7th, 1900.
Sections and plans, 4—4—2 type. Engineering, October 12th,
1906.
With these drawings and a photograph you should have all you
require.

\/

[22.216] Design for (SO-watt Dynamo. F- W- 5- (Oldburyl
writes: I have just finished an armature of the 8-slotted drum
type, which is 2; ins. long and 1} ins. in diameter. Being a reader
oi your paper, I thought you would be kind enough to help in my

(

-<-//%'-_~>

nating Currents " (Moon. ENGINEERSeriesNo. 33) to give suitable
non-alternatingcurrent for an arc lamp for magic lantern ? (2) If
so, kindly give capacity of rectiﬁer required and a diagram of
connectionswith lamp, resistance,etc. (3) A choking coil can be
used it desirable. It recommended,pleasestate best voltage and
current for are lamp.
The size of rectiﬁer required depends upon the
(1) Yes.
current whikg) it will be required to pass. With .1 current of
5 amps. and 8 mm. solid carbons you would have a lamp oi about
See our issue of Septemtyer27th,
500 c.-p.
1906, which contains an article on “A
Chemical Rectiﬁer for Alternating Cur
rent," which describes the making and con
meeting of the apparatus. We recommend
using plates not smaller than about 5 ins
by :2 ins. (3) A choking coii_or a trans
former should be used, not a resistance.
About 55 volts will be required.

J
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[22,354]Terrestrial Magnetism.
T- P
(Pickcringl writes: With regard to a wager
on the.poles of the earth will you answer the
to the.world its
following :--(1) Who
noth and south
le.gave
(2) How did they
know which was e north and south, and
wh ? (3) If the north pole be correct, how
is it that it attracts the north pole of a mag
net, when like poles repel and unlike poles
attract ?
(r) A certain Dr. Gilbert, who conducted
much valuable early research in magnetism,
“
and in 1600 published a famous book De
Magnete,” discoveredthat the earth is a mag
"
"
nct. From the first, the terms north and
"
south " were naturally applied to the poles
at the north and southendsrespectivelyof
the
" north " and
earth’s
(2) The/terms
" south "axis. merely
designations and can
are
denote nothing. The magneticpolesgot their
namesfrom the geographicalpoles. (3) There
is real confusion here, due to error, not in
naming the earth's poles, but in applying the
same names to other magnets. The Chinese
and French are correct in calling the pole
oi a needlethat points to the north the south
pole. But it is settled by general usage that
we must call it the north pole. When there
is risk of confusion, it is well to speakoi it
"
as the “ north-seeking pole, and thus pre
vent any ambiguity.

-

trouble. What I want you to do is to send me a full-size drawing
of magnets of the Manchester type with core cast on to bottom
half to best suit this size and type of armature. I should be very
much indebtedto you if you would answerthe following questions:
It) What would be the weight and gaugeof wire to suit diﬁcrent
outputs? It you give me a few to pick from,l can use which
suits best. (2) What would you adviseto drive it with P (3) How
to run lamps in seriesor parallel—the room I want to light is only
the usual size sitting~room- (4) What would it take to drive
this as a motor? (5) Which would be the best way to connect
ﬁelds, in shunt or series, to armature? I might mention that I
have got your book “ Small Dynamos and Motors," which I think
iS very good, but I cannot understand the scales. I might say
I have plenty 0i wire same as enclosed. Could I use this to any
advantage?
We reproduceabove scale drawing of cast-iron magnetframe to
suit your requirements. We recommendthat, rather than have
cores cast in one piece with the lower half of yoke, you have the
casting arted vertically in the middle, as shown in Fig. 14 in
No. to
andbook. This will much improve the machine's eiii
ciency. (i) The wire of which you send a sampleis about No. 2:
S.W.G. This would be very suitable for the armature, as it would
do for an output at about 20 volts—a very useful voltage. Wind
ﬁelds with No. 22, 2 lbs. 10 025. (2) A small gas engine with
dynamo makes a very neat set, and has much to recommendit.
However, the choice of prime mover must be determinedlargely
by personal preference,taking into considerationfacilities of fuel
su
amount of attention the plant will receive, etc. You
gEly,
t care to refer to the article on “ The Choiceof Motive Power "
in our issue of February nth, 1904. (3) Always run in sirn le
arallel, if voltage suits. But if you use, say, io-volt met lic
ament lamps, they would have to be joined u in sets of two
in series. (4) About 4} amps. at :0 volts. (5) onnect as shunt
machine.
P. V. B. (Blackburn)
[22.377] Rectiﬁer tor Arc Lamp.
writes: (i) Would it be practicable to arrange on a azo-volt
“
(5o periods) circuit an aluminium rectiﬁer as describedin Alter

Notices.
The Editor invites correspondenceand 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’sname and address. it
should be distinctly stated, when sending contributions, whether
remunerationis expectedor not, and all MSS. should be accom
panied by a stampedaddressedenvelopefor return in the eventoi
rejection. Readers desiring to see the Editor personally can only
do so by making an appointment in advance.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, :23, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountries should be addressed.
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Model i-in. Scale

By E.

MODEL i-m. SCALE

HE

Locomotive

l-‘. (,)i.|.iFFE.

and

G.W.R. TANK

herewith is of a. model
photograph
tank locomotive, built by my brother and
time.
The design
self during our spare
was taken from your publication, “The Model
Locomotive,"
and dimensions reduced
to {-in.
scale.
The frames are of I-xoth-in. brass, and are
joined to the {ootplate by eight pieces of fin
angle-brass. The axles are l- in. diameter mild
steel, and are turned down and tapped to 3-ioths-in.
\Vhitworth, on which the wheels are screwed and
have
hornblocks
pinned. The coupled wheels
The leading wheels
and German-silver springs.
are mounted on a pony truck, and are also on
springs.
The boiler is of the Smithies type, the inner
tube being made of 1-16th-in. solid-drawn copper
tube.
The outer shell, tanks, dummy Belpaire,
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cab, and coal bunker are of thin Russian iron.
The boiler is ﬁtted with spring safety valve, two
gauge cocks with 3-32nds in.
(outside) diameter
drain tubes. which blow the surplus water out under
Steam is taken from the front of the
the step.
boiler through a perforated pipe, and is superheated
by passing through the entire length of the ﬁrebox
and back to the smokebox, where a. steam cock is
ﬁtted. operated by the handle of the smokebox
door. The boiler ends and downcomer are of gun
metal,
screwed
and
sweated
with solder.
A
5~32nds-in. brass stay passes through the boiler,
with nuts ﬁtted both ends.
The boiler was tested
to 120 lbs. per sq. in. (cold water pressure), and
works at 50 lbs.
A steam gauge and small hand-pump are ﬁtted
in the coal bunker. The latter is of our own design,
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from brass tube 3-i6ths in. (inside)
and has a plunger of German silver,
diameter.
with a stroke of l in. and three grooves turned
I give sketch of same.
on it for packing.
‘
The valves are phosphor-bronze balls, in. diam.,
to
will
easily
pump
It
up
tight.
and are perfectly
80 lbs. pressure, and is capable of a good deal more.
The coupling-rods are of 1-16th-in. steel, and

and

Making, Hardening, and
Tempering Small Tools.

and is made
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is capped in the smokebox by a i-i6th-in. (full)
oriﬁce, which makes an effective blast and main
tains full working pressure, with a strong tendency
to rise. The lamp has four i-in. wicks and two
The numbers were fretworked out
feed-pipes.
of i-32nd-in. brass and sweated with soft'solder
on to i-16th-in. plates, which are screwed on to
ﬁnished in G.\V.R. colours,
The engine
the tanks.
with 3-32nds-in. brass bands round the boiler. The
lining was done with an ordinary pen and ruler with
Asbestos sheet
thin enamel.
placed in the. Belpaire
and tanks, which keeps the engine cool for handling.
Below are appended the principal dimensions :—
Length over buffers, 15} ins.
\\'idth of footplate, 4‘ ins.
Length of outer shell, 10} ins.
ins.
Diameter of outer shell,
Length of inner tube, 9} ins.
tube,
ins.
Diameter of inner
in. diameter (outside).
Four water tubes,
Firebox, 3} ins. by
ins.
Height from rail to top of funnel, 6} ins.
Height from rail to centre of boiler, 4} ins.
ins.
Diameter of coupled wheels,
ins.
Diameter of leading wheels.
Cylinder, l-in. bore by i-in. stroke (with slip
eccentric).
ins.
Fixed wheelbase,
Gauge, 2} ins.
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ﬂuted. The safety valve casing and funnel
tubing. The
of type-metal cast on brass
former is ﬁnished with gold paint and varnish.
The engine is ﬁtted with spring buffers, imitation
vacuum brake pipes, screw couplings (made from
hand
bolts),
wire and §-in. Whitworth
brass
rails, lamp brackets, etc. The exhaust steam pipe
are
are

By ERNEST \V. FRASER.
N the following arti;les an effort will be made
to give plain and straightforward instructions
for making, hardening. and
tempering of
such tools as are generally used by the model and
ornamental turner, etc.
small power engineer.
Especially will attention be paid to hardening.
the instructions on that subject are faithfully
and
almost certain. It cannot.
carried out. success
however. be guaranteed, chieﬂy because of difference
Thus,
of individual opinion as to the heat used.
what one person would call bright red, another
would call dull red.
perhaps the best teacher, but the
Experience
Heat the tool until just
following may help.
formed on the sur
below the point at which scale
face, or.
scale
just beginning to form, remove
This does not apply
the tool and quench out at once.
steel tools, but only to
to air hardening high-speed
Some scurce of heat
ordinary cast (or tool) steel.
the best being in the‘ order named:
necessary,
Smith's forge with bellows or fan blast, gas furnace,
blowlamp, ordinary kitchen
gas blowpipe, large
ﬁre, and, for very small tools, mouth blowpipe
A gallon of lin
and spirit lamp or Bunsen burner.
etc.,
seed oil will be useful for hardening springs,
in vessels quite
also plenty of clean cold water,
free from grease, and a few pounds of common salt.
Other things will be mentioned in their turn as
required.
A few words may be said as to a few of the
different kinds of steel suitable for tool making
and
the methods of obtaining small quantities
thereof.
For making small drills, taps, breaches,
etc.,
etc.,
there
known
nothing better than what
“
This
as
silver steel."
simply a very ﬁne
steel,
and
ﬁnished bright: hence the
grade of cast
“
aware,
silver" steel. As far as the writer
name
metallic silver in no way enters into its composition.
It can be obtained in lengths of about i2 ins. from
all good tool dealers, from I-ioth in. diameter
will require
in. For most purposes
up to about
to be annealed
and to do this heat
to a very
dull red (not sufficient to scale it), and plunge into
powdered lime or ﬁne dry ashes and leave till cold.
It will then be found to work much easier. For the
larger size drills, taps, milling cutters, and general
engineers’ tools, a good brand of cast steel should be
It can be obtained from
in., round or
used.
to
ins. or more; also in rectangles
square,
(as
in.), hexagon, octagon, and plate form.
ins. by
Bars run about 10 ft. long.
It sold at per pound
weight or by the cwt., but anyone requiring small
quantities and short pieces
nearly always charged
extra for cutting, etc.
In the small sizes used by amateurs
always
pays to take ashort bar; indeed, a little forethought
will often show that several different kinds of tools
can be made from one size.
In small provincial
a good general smith's
towns or places where there
understood), the smith may
shop (not farriers be
keep a small quantity of tool steel by, and supplies
Otherwise he will
may be obtained from him.
mostly say that an old ﬁle drawn down to the
is, but
excellent material.
So
required size
unfortunately the teeth work in and render the steel
unﬁt for any but the roughest tools.
In using old
if

j
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ﬁles, all the teeth should be ground out before
For making chisels, pin punches,
forging to size.
etc., what is known as “chisel steel" should be
used.
It is a slightly inferior grade of cast steel,
and gets its name from the fact that it is rolled
in sections suitable for holding in the hand, as a
It can be obtained octagonal, or
chisel is held.
hexagonal, or the section shown at A. Some years
It was of
ago the writer saw some like section B.
use in making cross cut and round nose
special
chisels,
but whether it is now made is doubtful.
Engineers' chisels are generally made from section A.
and general chisels
and bricklayers', stonemasons'
from octagon.

l

_'__.

Fig. 3

Fiq.2
Now for a method of telling whether a piece of
steel is ﬁt for making cutting tools from or not.
It is a common thing for the model engineer to obtain
from various sources, old machinery spindles, and
Odds and ends of round and square
bar meta-l.
These he rightly treasures up as stock material
Heat to a bright red the extreme end of the piece
of metal it is desired to test, and plunge at once
into clean cold water and let it stay till cold.
If
the end can be ﬁled, it is useless for cutting tools;
and if it cannot be ﬁled, we have to determine
whether it is a water hardening variety of mild
steel or genuine tool steel.
Soften the end again
and, when cold, cut it halfway through with a hack
saw, about an inch from the end.
Place the end
over the vice jaws or a bench weight, and hit it
If it is cast steel, it will
smartly with a hammer.
break off short and show a grain on the broken
part like a piece of frosted glass. but if it bends
and shows a coarse crystalline structure, it is
useless
for making cutting tools._ A
probably
quicker way to tell is to balance the piece over
something and tap it lightly with a hammer,.
This method.
judging by the ring of the metal.
however. requires practice, and even then is not
infallible.
Now as to hardening and tempering.
Before a tool can be tempered it must he hardened.
the tempering being the process of letting it down
to the degree of softness most suitable for the particu
A simple experiment
lar purpose of the tool.
can be tried which will be of much practical value.
Take an old ﬂat ﬁle, and grind all the teeth out
on one side, soften it and ﬁnish with a ﬁne ﬁle and
Harden it by heating to a red heat
emery paper.
and plunging into water, and polish it up as ﬁnely
as possible, only use no grease on the emery cloth
and do not handle the bright part with your ﬁngers.
When- polished heat one end slowly by means
of a small ﬂame and a beautiful series of colours
will be seen to travel up the bar, ranging from

i

Fig
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down to a purple colour as they require to be more
tough than hard, and are not wanted so brittle
as drilb used on brass.
properly hardened drill
should twist off at the shank before the point should
break. Twist and straight ﬂuted drills below
in.
mostly end their useful life by getting broken, but
sizes above that may sometimes require re-hardening
owing to having been allowed to get hot enough
in work to ruin the temper. To harden
twist
i-

v.

in:

8

A

ﬂ

the palest straw to a green, and so on, till the end
of the bar is red-hot again.
Cool the bar out in
It will be
linseed oil, and keep it for reference.
found that the darkest end of the bar can be ﬁled
easily, but the lightest end cannot, it being what
" hard, 110., as
is known as "dead
hard as it can
be got.
Full directions having been given for the
hardening of cold chisels and lathe tools in THE
MODEL ENGINEER of April 23rd, 1908, page 393,
we will pass direct on to drills.
To harden small
diamond point drills up to l- in., heat the extreme
point to a red heat and plunge at once into any
of the following substances,
leaving it there till
oil, tallow, sealing
wax,
cold 1—Water, linseed
acid,
half a potato, sulphuric
or turpentine
(thesc two will make it extremely hard), or for
work, use quicksilver.
Remove the drill
special
and polish the end with an emery stick (a piece of
in. by 8 ins., with emery cloth
wood 1 in. by
glued on), and hold it in a small ﬂame in the position
shown in Fig. 1, until the point shows a dark straw
colour, when it may be cooled out in oil, and after
sharpening on an oilstone, it is ready for use. To
make these drills, take a piece of silver steel of
slightly less diameter than the required drill and
ﬂatten the end as shown at A, Fig. 2, afterwards
ﬁling up to size and hardening. Make the wire
soft to ﬂatten it out, or it will probably split. Do
not ﬂatten out short on the end. as shown at B,
as after this kind have been ground a few times
the siZe is badly altered. also they do not make such
a straight hole as those shown at A. An edge
view is shown at C. Drills from
in. to 2 ins.
and tempered
at one heat as
can be hardened
follows :—
Heat the drill for some way up the shank. and
place the end in water as shown in Fig. 3, till it
Remove it and quickly brighten the end
is cold.
with the emery stick, when the heat remaining
in the shank is sufﬁcient to run the colour up.
Cool off in oil as before. In future the word hardening
will be understood to mean the complete operation
of hardening and tempering. Drills for hard service,
as ratchet and blacksmiths' drills, should be let

i

l
l
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and their manufactureznecessitates (in the case of
split dies) a set of master taps for cutting the
threads.
As a set of master or hob taps, sav from
in., would cost more than the com
i-ioth in. to
plete set of stocks and dies, die making will not
be treated
of here.
It is. however, necessarv to
re-harden even bought ones Sometimes. and in that
connection the following hint may be of service.
Many of the absurdly low priced sets of stocks and

Heart!“

Fig

is

5'93

9

m

m

Culfer'
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drills, rimers, taps, etc., a small gas or oil furnace
should be used to heat them in. Failing that
however,
a forge ﬁre should be made up and a
piece of old steam or gas barrel, say 12 ins. long
and 2} ins. diameter, embedded therein, as shown
at Fig. 4. This makes a useful temporary muﬁ‘le.
Place the drill or tap in the mufﬂe and raise slowly
Have ready a pail of clean
to an even red heat.
warm water in which a few handfuls of salt have
been dissolved. and plunge the drill in this mixture
up to the shank. holding it quite still till cold or
until the shank is below a red heat. when that
may be dipped. Brighten the drill up carefully
heaters”
(no grease, please), and have ready several
or lumps of iron having holes in them somewhat
larger than the drill, and of sufﬁcient solidity
Arrange matters
to retain the heat for some time.
getting cold, you have
so that when one heater
Place the
a fresh hot one ready to take its place.
heater on the anvil and hold the drill in the centre
moving backwards and
of the hole and keep
forwards very slowly. Do not let it touch the sides
of the heater, or that portion will run to a colour
tempering.
the rest and produce uneven
before
A
meant.
will show what
Reference to Fig.
the anvil.
being the heater, B the drill, and
When an even straw colour is obtained, cool out in
oil. Heaters can be made from short pieces of
hydraulic pipe. old pulley bosses, sleeves, shafting
If cast iron has to be
collars. gas ferrules, etc.
uscd, they must not be got too hot or they will melt.
by far the best material to form
\Vrought iron
Small drills and cutters for ornamental
them of.
turning, ﬂuting, etc., may be treated the same
in., only that the ends may be left
as drills under
dead hard
desiredl
The cuts taken by these tools are so light. and the
edges require to be so keen. that they will be found
hardened right out in oil or tallow.
to stand well
To keep the shanks soft, plunge the cutting end
into half a potato and play a ﬂame on the shank

and Electrician.
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dies oﬁered for sale can be made into excellent tools
the dies are re-hardened before
being used,
and are left almost dead hard.
They seem to be
made of an inferior grade of steel, and little or no
trouble taken in the hardening. The same applies
to the taps supplied with them.
To harden split
dies, heat them up and plunge into warm (not hot)
salt water. Brighten them up and have ready a
slab of hot iron capable of retaining the heat some
time.
Place the dies 0n the heater. as shown at
and watch for the colour to run up, and then
Fig.
cool off in oil.
For good quality steel a dark straw
about right. Dies cutting two sizes, as shown
at Fig.
should be laid ﬂat on the heater and be
frequently tiirned, otherwise the colour will be un
equal, the bottom edge being softest.
This
of no
consequence in single dies. Until practice
gained,
only one at a time should be placed on the heater,
as the colour wants constant watching;
but a
practised tool maker will put several on. the colder
ones being continually moved u
to take the place
of those already “ cooked."
Solid dies and die
nuts are treated the same as the last example—
that is. laid on their side in tempering. Screw
chascrs are hardened
the same as lathe tools for
iron and steel.
Small pin and brad punches should
have their points hardened and be let down to a blue.
They do not want to be at all brittle. but only tough.
Never under any circumstances harden the head
of a punch. The writer
well aware that some
mechanics have this done. the reason being that the
head does not burr over and spread so quickly, but
the practice is extremely dangerous on account of
the liability of pieces to ﬂy off. especially on cold
mornings, and their removal from one's
ﬂesh
not a pleasant operation.
Small milling cutters should be made from best
quality steel and should be made from a piece
cut from the end of a round bar, and never from
forged piece, as cracks may develop in hardening
is
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a

and spoil hours of work.
Figs. II and 12 show side view and section of
gear wheel and side and face cutter, respectively.
They are both about 1}- ins. diameter and are intro
duced to show ditferent methods of making.
Fig. ll
an
diametral pitch wheel tooth cutter.
After
8

it

it

is

bent with the round-nose pliers. Instead of ﬁling
usual,
may be grooved
the cutting end square as
with the edge of a half-round ﬁle, as shown by the
This gives a cutting
enlarged section at A, Fig. 6.
tap. They
edge more like the ordinary engineer’s
a very dark straw colour
should be tempered
or even lower, as they have to stand considerable
twisting strains. If, by accident. the shank is
for an
hardened, it may be softened by holding
instant in a pair of red-hot tongs.
We now come to screwing dies. both split and solid,
These BhOuld be made from the very best cast steel

a

is

is

Small taps are made from silver steel
(see Fig. 5).
wire, and a convenient form to make them in
softened and the end
shown at Fig. 6. The wire
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the blank was turned to correct outline (by means of
a proﬁle cutting tool). the teeth were divided out,
using the lathe division head, and then ﬁled out»
with a three-cornered
tile.
The backing off was the
most serious item, but it can be managed with
a small round and a ﬂat ﬁle.
It was a success,
wheels cut with it meshing perfectly.
Fig. 12 is a
side and face cutter, and after turning the blank.
the teeth were milled out on the face, a cutter
driven from the lathe overhead motion being used.
The side teeth were roughed out by the same method.
but were ﬁnished with a three-cornered
All
ﬁle.
edges were left I-64th in. thick, and ground up
after hardening, except in the case of the gear
which was ground on the face of the teeth
0
carter
y.
To harden small milling cutters heat up and plunge
in warm water, afterwards cleaning
edgeways
them up in the usual manner.
Cutters like Fig. 1 1
should then be placed on their side on a heater,
as shown in Fig. 9, and be turned over and over
till of a pale straw colour and then cooled in oil.
In the case of Fig. 12 it would not do to lay it on
its side on a heater. as the thin edges would be blue
before the body was warm.
They can be tempered
in a sand bath. Take an old iron dish and ﬁll it with
ﬁne sand.
Place it over a ﬁre or gas-ring and put
the cutter’ in the sand, covering it lightly.
Heat
$10wly and, as the sand gets hot, keep turning the
cutter about with a piece of wire till it is to the
desired colour. Cool as usual.
Large milling cutters should be heated in a mufﬂe
or a gas furnace, and after hardening should be
tempered by putting a. red-hot bar through the centre
hole, as shown at Fig. I 3, care being taken to keep
the cutter slowly revolving on the bar.
This
method leaves the centre part soft and the teeth
hard, which is what is required. Cutters with holes
as small as
in. may be done thus.
For cutters
used
exclusively for brass and similar metals
a light straw will be found suitable, while those
used for iron and steel and general work may be a
shade lower with advantage.
Lathe centres should be hardened by heating the
end and cooling off in water, after which they should
be put in the lathe and ground true.
This will
both true and brighten them up, and it will surprise
many to note how much they are warped in spite
of all precautions. They should now be placed in a

i

heater, as shown at Fig. 14, and watched carefully
till the end assumes a purple shade. when they can
be cooled in oil.
After again grinding they are
For model makers’ lathes 3o degs.
ready for use.
is a nice angle, while for large work 4 5 degs. is better.
The heater shown at A, Fig. 14, is an old nut,
B is merely a packing piece to bring the height
right, and C is the centre.
A slotting machine tool is shown at Fig. l5.
These tools are but rarely used by amateurs, but if
one should come along it should be hardened on
the extreme cutting edge only (see dotted line),
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and let down to a blue, the reason being that
these tools scrape along the job on the up stroke,
and if left hard the point would probably be snapped
off.
The cutting angle is very obtuse and so
It is sometimes
a low temper will stand the work.
desirable to make the extreme point of a lathe tool
extremely hard. say to cut a hard place in an iron
casting, etc. To do this, heat the extreme point to
a red heat and tap it lightly into a block of lead
It is advisable to put an old
and leave till cold.

gas ferrule or similar object round the tool to
prevent particles of hot lead flying about. Fig. 16
shows what is meant, the dotted portion being the
ferrule. Tools hardened thus should be heated on
the extreme tip only; otherwise the heat in the
body of the tool causes the lead to melt, and pre
vents the point cooling rapidly enough to harden.
Springs are somewhat difﬁcult things to harden
unless certain precautions are taken.
The following
methods will be found to give good results.
Fig. 17
shows a spiral spring such as a petrol motor valve
spring.
Place a piece of old pipe in the fire to form a
mufﬂe and place the spring therein on a. piece of
Leave the wire
} in. wire bent like A, Fig. :7.
in the ﬁre, or on lifting the spring out the cold wire
would tend to cool the spring locally and produce
When hot, plunge the spring
uneven
hardness.
at once into linseed oil and leave till cold. Do not
wipe the oil off but lace it in the muffle again
(on the wire), care being taken to hold it exactly
When the oil is seen to
in the centre of the pipe.
burn with a ﬂickering bluish ﬂame, cool the spring
off in oil. Another method. Harden in water, dry
off, and smear spring with tallow or mutton fat
“
" as
ﬂare oﬁ
and
before.
To harden ﬂat springs like Fig. 18 and keep them
straight is often a difﬁcult matter, as they tend to
warp badly. The writer has found that a piece of
old newspaper placed flat on the top of the water
The hot spring is grasped
(or oil) is a great help.
in the tongs by one corner and plunged edgeways
carrying the paper with it. An experiment on a
io-in. hacksaw blade, using water and no paper,
resulted in warping and twisting; while one tried
with paper gave no twist, and a long regular sweep
Flat springs
after tempering.
easily corrected

470

The Model Engineer

may also be placed between two blocks of iron,
but this also results in a very pronounced curve
though there is no twisting.
Many machine
and tool parts which are made of cast steel are
hardened
and
improved by being
spring tempered,
but it must be remembered
that they alter their
in
and
the process,
shape
pieces like Fig. 19 may
require the hole grinding or lapping out afterwards.

Small screws look well if heated till the heads are
a deep blue.
They are easily done over a ﬂat
Bunsen
burner, as shown
at Fig. 20, they being
dropped in holes drilled in a piece of thin strip
brass.
Cool them oil in oil.
Boring bar cutters ior boring cylinders may be
made from round or square steel.
Where round is
used a small ﬂat should be ﬁled on the cutter,
just where the set screw comes that holds it ﬁrmly
in the bar.
This prevents it turning round.
Such cutters should be hardened
right out and
be let down by being grasped
about the middle

l
i
1
l
i
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Occasionally a cast-iron cylinder' will have a
hard spot in it. In that case try a cutter made
from the ﬁnest steel and the points left dead hard.
Take very light feeds, not depth, be it understood.
because you must
get under the hard skin and
sand on nearly all castings or the cutting edges
will simply grind away. Again, feed slowly and
run at your slowest speed.
Should this fail, the
casting must be annealed; and should this also
fail, nothing short of an internal emery wheel
will make a really good job.
Fig. 22 shows a facing cutter for facing bosses.
etc.
They are made from ﬂat steel, and it should
be noted that the recess A, in the centre, is shorter
than the diameter of the bar B, in which the cutter
is used, two slight ﬂats being ﬁled in the bar to

allow for this.
Cutters made thus, cut cleanly
right up to the bar.
Harden them right out and
temper by placing them on their backs on a heater,
as shown in Fig. 22.
In conclusion, the writer hopes that the fore
going instructions may prove of service
to those
who wish to harden
their own tools.
Given decent
steel. success is certain.

A Design for a 2-ft. 6-in.

Turntable;

By J. PHILLlPS.
often thought when
reading
model
makers'
descriptions of their railway tracks
and locomotives, that they would be able to
utilise the space at their command to much greater
advantage if they were to lay down a turntable,
and so have other tracks running at any angle to
the main line.
Turntables for full-size locomotives are, of course.
built up of steel girders, but to model one of these
would mean a lot of time and tedious work riveting
up the plates and angles, and so I think one built
of wood is more suitable.
The turntable I have designed consists
princi
pally of two wooden platforms, with cast-iron rollers
and a centre-turning bracket, and will take models
of i-in. scale.
The platforms are made up of three pieces of
wood securely screwed to two wooden battens.
A small space, say I-i6th in., should be left between
the timbers, to allow for shrinkage, and l have
shown a i-in. iron band round the top table. Pitch
pine is suitable for the tables.
As regards the centre brackets, only one pattern
will be required, and also one only will be required
for the rollers.
I have shown the rails on the drawing as 3km.
gauge; but, of course, other gauges are suitable.

I

in a pair of hot tongs.
In Fig. 21, A shows two
views of a boring cutter ﬁled up from g in. round
steel, while the method of tempering is shown at B.
Colours will depend on the work to be done;
for brass and gunmetal the palest straw, for cast
iron and general work a dark straw.
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rather long, and when the
jacks, the tool
cut comes on it will spring down, say, i-iéth in.
It must therefore be set at least that
or more.
amount above the centre, and great care must be
taken that the tool shank vdoes not rub on the
bottom or back side of the hole, as in so doing
would break off the point. The cut must be put
This
best
on regularly to get a good thread.
done by means of a division plate ﬁtted on the
this is not provided.
handle of cross-slide screw
then a chalk mark made for each cut, the handle
being pressed about i-iGth in. past the chalk mark
In screw-cutting the bottle,
each cut.
will be no
as well as the screw B,
ticed that just as the out comes on the
tool the slide-rest will give a lurch or
coming on.
stop. due to the pressure
It will be noticed more while cutting
the inside thread, because
there will
be more spring on the tool.
This defect
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that I wish to draw particular attention.
The screw B has four threads per inch or. say,
l-in. pitch. \A'e first put on the right wheels on
the lathe, i.6., number of threads to be cut = 4.
.
i
2
20
or, say,
wheels
re
pitch x -; =-; x 10 =

is

Q

is

and
screw-cutting a screw-jack
the top job for apprentices
was reckoned
when I served my apprenticeship, and as
I had the honour of turning many, a few remarks
on the process may be of interest to many of our
Fig. 1 shows a 5~ton jack assembled,
young readers.
A being the base or bottle (cast iron); B the lifting
screw ; C is the swivelling top ; B and C are forged
steel.
First, we hold C in a four~jaw chuck and bore
This operation
and turn the shank up to size.
Second, we centre
occupies about thirty minutes.
the screw B and turn it up to size (1} ins. diameter),
and then screw-cut it, and it is to this operation

quired. witha leading-screwof two threads per inch.
We then place our tool in correct position. The
height of tool should be i-32nd in. above the centre.
small
and set true with the screw B by means of
K being the
pocket square, as shown in Fig.
The width of the tool 0
square and O the tool.
will be
in. full, and filed up parallel and not too
long in the drawn-down end, as this would cause
too much spring. For a right-hand thread the
side clearance
will be all on the left-hand side of
tool.
In Fig.
shown the screw B between lathe
centres, H being lathe faceplate,
M and N poppet
carrier, while
driver peg.
spindle and head
It
most important that the carrier
be a good
down,
because any
strong one and well tightened
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C
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r909.

drilled right through.
5-ioths in. diameter
then knocked oh and a groove is then cut
reduced to a
round the small end. and the end
then ﬁtted in
whilst
free ﬁt, and a parallel pin
on B, and this will allow B to revolve inde
The depth
cannot come off.
pendently of C. and
pitch.
always equal to
of the thread
We next come to the base (or bottle) A, as it
four-jaw
shown in Fig. 2. G
called. which
a screw
set true in
chuck and the bottle
LL' clamp
lathe slide-rest;
cutting tool;
set true in chuck, we face up
After
plates.
the end true, and bore the hole out to the diameter
of the bottom of thread on B. Second. set tool F
in lathe true and square to the face by means of
little pocket rule across the face and
placing
bringing the tool up to it, as shown in Fig. 2, D
Now, in case of screwing screw
being the rule.
hole

a

it

Turning and Screw-cutting
5-ton Jack.
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slip here may break the point off tool 0, or cause
a defective thread, and the same can be said as
must ﬁt tight in the faceplate H.
regards
The above two points having been neglected has
caused
many disappointments and defective or
The ball end
formed by means
spoilt threads.
of the tool shown in Fig. 4. The reduced end,
where
ﬁts on.
made a driving ﬁt, and a peg

will cause a thick end to be on both threads, and
therefore
when they are cut to full depth a half
thread must be faced oﬁ each to allow them to enter
If this
a loose-ﬁtting
each other.
neglected,
thread will be the result, as, when the two thick
ends have passed each other, the rest of the threads
will be too free—hence a slack ﬁt. The time required
We
for the whole jack was about 3) hours each.
used to take a great pride in doing them well, al
though they were turned on an old engine lathe.
is

G
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The “Model Engineer” Exhibition.
(Concluded

from

HE

doings of the Society of Model Engineers
were divided into three parts—(I)
the run
ning of members' locomotives on the new
72-ft. track; (2) the demonstrations in the work
and
work.
shop;
(3) the exhibit of members’
The new track is available for both steam and

page 456.)

interesting runs with the model electric locomotive

l

entered by him in the Competition.
In the work
shop the members were thoroughly well equipped.
as, in addition to the Society's own bench, electric
grinder. and small tools. there were two Druminond
lathes, a Drummond radial drill, a. 4l-in.
screw

*1
,.
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J.

is
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is

SCHOOL

OF TELEGRAPHY.

cutting lathe, and
hand-planing machine by Mr.
Henry Milnes, and a vice bench and tool-rack by
Messrs. Rd. Melhuish, Ltd.
It may be said quite
truly that the workshop was one 01 the most popular
items in the whole Exhibition, and every evening
was the centre-piece of an interested and admiring
crowd. Demonstrations of turning, tiling, screw
cutting, milling. planing, and drilling were given
regularly, and
perhaps needless to say that many
questions were asked and answered through the
at a safe
wire-netting which kept the spectators
Mention must
distance from the revolving tools.
be made of Messrs. Riddle, Welisman, Blankenburg,
a

electric models, and the principle of the parallel
rule has been applied to the permanent way. so
that
readily adjustable to any gauge within
in. and I-in. scale locomotives.
the limits of
with apparatus for
also equipped
The track
determining the hauling capacity of the engines.
The models which attracted most attention were
naturally those which possessed sufﬁcient power
to pull passengers, and on this account the model
%-in. scale six-coupled goods locomotive of Mr.
the two-cylinder compound
C. S. Barrett, and
“
C. Crebbin. were well
Cosmo Bonsor," of Mr.
patronised. Mr. H. S. Hildersley also gave some

BRITIer
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Fereira, Clayton, Seldon. Bnnt, Hildcrslcy, Barrett,
attendance,
and in conjunction with their
personal
\Nills, and Fraser; but this by no means exhausts
staﬂ and students. were unremitting in their lucid
the list of able and willing volunteers who kept
explanations to the visitors.
In
the workshop and track going in full swing.
Tue COMPETITXONS.
the exhibit of members' work there was, of course,
It will no doubt be remembered that at the last
much that is familiar to regular attendants at the
Exhibition the Model Making Competitions were
Society's meetings, but among the more noteworthy
limited to models made from instructions given
items may be mentioned—Mr. Chadwick Taylor's
“
in THE MODEL ENGINEER. On the present occasion
Agenoria” locomotive, a model torpedo-boat by
no such restriction was imposed,
with the result
Mr. A. M. H. Solomon, :1. “Vauxhall” donkey
t
Altogether.
that a much larger entry was received.
pump by Mr. E. W. Fraser, model gas engine by
220 entry-forms were ﬁlled in, but for various
Mr. \\'. H. Dearden, model i-in. scale L.S.\\".Ry.
l
reasons
the actual models were not forthcoming
locomotive and model l-in. scale L. Sr N.W.Ry.
in all these cases. There were, liou'ever, very
electric locomotive by Mr. F. H. J. Bnnt, a self
wiuding electric clock by Mr. F. Hope-Jones. petrol ‘
nearly 200 exhibits in this section, and they formed
probably the ﬁnest group of competition model
engine by Mr. Mills, model Sl-in. scale Caledonian
work which has ever been brought together. “"hile
locomotive (partly completed) by Mr. F. R. VVells
~
man, model cross-compound undertypc engine (partly
in no one instance did the work reach a standard
of absolute perfection—and it is not given to mortal
completed) by Mr. P. Blankenburg. model hydraulic
capstan by Mr. H'. Clayton,
model
ice-yacht by Mr. V.
Hoad, model vertical engine
_ :7, Twp-Jr"
,
by Mr. W. ]. Russell, model
two-cylinder high - speed en
.
gine for light steamer (Karl
‘1
Gulsdnrl) by Mr. 1. C. Creb
bin, model electric
locomo
tive by Mr. F. J. Pratt,
engine,
undertype
model
model
torpedo boat, and
steam tram by Mr.
model
Fereira, model electric tram
by Mr. E. Seldon, compound
microscope by Mr. Hilders
lcy, and model yacht boiler
and model locomotive by Mr.
J. V. Bourke.
The working telegraphic
exhibit of the British School
of Telegraphy was most com
It not only included
plete.
a representative display of
inland and submarine cable
working, but also a Very
'5 _
ﬁne "wireless" installation,
lent by Marconi's
kindly
MR. W. HELEY'S MODEL QUICK-FIRING Gun".
(First Prize.)
Wireless Telegraph Company,
Ltd., and operated by the
_
_
man to reach this stage=~there were some exceed»
students of the School. An aerlal was ﬁxed on
was
ingly ﬁne examples of mechanical skill in each class.
and communication
the roof of the Hall,
and the average quality of the remaining models
regularly held with the head-quarters of the
The
was very good.
It was very instructive to examine
British School of Telegraphy at Clapham.
and compare the models one with another, and some
Sharman system of wireless telephony was also
most useful points for comment have been noted
shown in operation, the sounds of a gramophone
by the judges for future presentation to the readers
in one room being clearly heard on the
placed
of Tm: Mover. ENGINEER.
In one respect at least
in the adjoining room. .Anothcr
receiver
placed
the present Competition has shown the need for
important novelty, shown for the ﬁrst time in public,
“
some alteration in the conditions of future events.
Gell“ typewriting telegraph, a labour
was the
viz., in the classiﬁcation of the entries.
The very
saving device which is rapidly being adopted in
a message
wide range of models admitted into Classes A and B
\Nith this machine
circles.
oiTicial
of Competition No. I made the judging a very
unfamiliar
by any person
be transmitted
can
complicated and difﬁcult matter. It is one thing
with the ordinary processes of telegraphy. The
to judge between a number of locomotives, or a
sender spells his message out on a keyboard almost
number of gas engines, or dynamos. competing
identical with that of a typewriter, and the opera
one against the other; but it is a far more difficult
tion of this keyboard suitably perforates a tape
The perforated
problem to adjudicate between a. marine engine
running through the machine.
transmitter,
and a locomotive, or a gas engine and a. gun. or
tape is then run through a special
between a dynamo and an induction coil or electric
which automatically sends oif the message over
tramcar. For this reason the models required a
The principals
the wires by the proper signals.
very close investigation, and it was only after the
of the British School of Telegraphy, Mr. A. W.
most minute estimation of the character of the
Ward and Mr. A. W. Sharman. were in constant

;

.r'
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exhibit and of its workmanship that the. ﬁnal
decisions were arrived at. This examination of the
work was, however, carried out with the utmost
care, and there is no doubt that perfectly fair

No.

55, Model of

m
“Tourbillon,” Mr. \\'. A. Cur

ZOl'l.

Bronze Medal for _Gencral Excellence—~No.
Model G.N.R. Locomotive. Mr. A. Kirkby.

10,

CERTIFICATES or MERIT.
v.II.c. (very highly commend
ed), II.c. (highly commended).
c. (commended).
No. 52—Model Of LT. and
LocomotiVe, " \Vood
S.R.
scale,
grange,"
7-16ths-in.
made
by Mr. A. \V. Mar
chant;
v.II.c.
for general
appearance.

No. 33—Model Petrol En
made
by Mr. F. W.
v.II.c. for work
Bayliss;
manship and originality.
No. iz—VVorking Model
S.E. & C.Ry.
Locomotive
(No. 735), ﬁ-in. scale. made
\\‘m. H. Luson;
by Mr.
v.I-I.c. for general excellence.
No. I —\\'inding Engine,
made by Mr. Arthur Jarvis;
H.(‘. for workmanship.
No. 6—\\'orking
Model
Corliss Valve Gear, made by
gine.

MR. G. SUMNER‘s MODEL TRACTION ENGINE.
(Second

Prize.)

The
and impartial decisions were arrived at.
the
with
judges appointed to collaborate
Editor
of THE
MODEL ENGINEER were Mr.
F. H. \\ithycombe (late of McGill University.
Montreal) and Mr. A. W. Marshall, .\I.l.Mech.F...
~
.*\.M.l.l§.]i.

Competition Results.
COMPETITION
(Open

In anyone

No. I.

not engaged in .‘lImlI‘I
as a Business.)

Ala/ring

CLASS A.
FOR THE BEST MODEL ENGINE. MACHINE,
0R MECIIAXICAL MODEL OF ANY KIND.
Silver i’llrdal and {2.
First Prize. .
Bronze 11101111]
and £1.
Second Prize
Brmlzr .llz-dal and IOS.
Third Prize
First Prize—No. 23. Model Quick-Firing Gun,
Mr. \\'. Heley.
Second
Prize—No. 2I, Model Traction En
gine, .\lr. Geo. Sumner.
Third
Prize—No. 54, Model Marine Engine.
Mr. \V. B. Irvin.

EXTRA AWARDS.
Silver Medal for Excellence of \Vorkman
ship—No.
9. Model Gas Engine. Mr. Ernest
Yule.
Silver Medal for Excellence as a Model—No.
2, Model of \\‘ood Trimmer, Mr. 'I‘. Scrivener
Allen.
Bronze Medal for Excellence of \\‘orkmanship—

MR. W. B. IRvm's MARINE ENGINE.

l
l

Mr. C.
model.

'l‘.

Pollitt;

H.C.

as

(Third Prize.)
an

instructional
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48-—Express

Model

G.N.R.

Locomotive

i
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Locomotive,
“Great Bear."
No. 67—-Model
l-in. scale. made by Mr. Reynard Clark; c. for

(1007 Class),
ll-in. scale, made by Mr. \\'. E.
Harrison ; H.C. as a working model.
No. 44—Case of Model Tools, made by Mr. G.
Mills; H.C. for workman

general

No.

appearance.

72—Model

Horizontal

Reversing

_

Engine.

ship.
No. 49—Model 3rd \jlass
Brake Van. made by Mr.
P. Clifford;
H.
for
H.C.
workmanship ;
No. 31—Model of " Long
Cecil" Breech-loading Siege
Gun, made by Mr. H. Pol
lard ; H.C. for workmanship.
No. 71—Model
Vertical
Boiler, made
Multitubular
by Mr. H. W. E. Carless:
H.C. for workmanship.
No. 27--Modcl Petrol Mo
tor. made
by Mr. \V. J.
Smith;
H.C. for workman

_ Model

MR. H. \VXLSON'S DYNAMO (First Prize) AND MR. G. BANCROFT'S
Lever
ELECTRIC LOCOMOTIVE
(Second Prize).
Shcar'mg‘ Macmne' made by
Mr. W. A. Coopi-r;
H.C. for
utility.
made by Mr. \\'. “'arner;
C. for general appear
No. 24—Universal Cutter, made by Mr. Randall
ance.
Thornton; C. for workmanship.
No. 64—Model Vertical Engine. with joy“;
‘
Valve Gear, made by Mr. G.
H. Taylor; C. for workman
ship.

Shlggb

w

CLAss B.
FOR THE BEST DYNAMO, Mo
ron, OR ANY OTHER ELEC
TRICAL
MooEL OR PlECF.
or ELECTRICAL OR OTHER
SCIENTIFIC APPARATus.
First Prize
. . Silver Jllrdnl
and £2.
Second Prize . .Bronze .ih'dal
and £1.
. .BYOIZZ: .llrdnl
and IOS.
First Prize—No. 109, Four
Pole Dynamo, Mr. H. \\'il~

Third Prize

MR. E. Lewon'riw's MODEL LINER.

(First Prize.)

_

No. 25—C0mpound Geometric Chuck, made by
Mr. Randall Thornton; c. for workmanship.
No. 7—Model Vertical Steam Engine Coupled
Direct to Multipolar Dy
namo,
made
by Mr. A.
E. Hills; c. for general
appearance and workman

y

Pd“-— No . l m.
Model Electric Locomotivu.
3} in. gauge, Mr. Geo. Bancroft.
Third Prize—No. 85, Induction Coil. Mr. E. A,
Watkins.
Sog'econd

ship.

No. 8—Model Tank
Locomotive.
734m scale.
made by Mr. W. ]. Rus
sell;
c. for general
ap
pearancc.

Four
N0. ()3—Model
Cylindcr Single-acting En'
Mu. \\. G. HALL'S MODEL ELECTRIC SEA-GOING LAUNCH. (Second
M];
George
gine' made by
Pri:¢_)
Ide; c. for workmanshi .
Vertical Steam
No. 4o-—Model
Engine, made
Ex'm" AWARD'
by Mr. H. McCulloch Paterson ; C. for appearance.
N 0. 66—M0del Bent-Steel Safe, made by Mr.
Bronze Medal for Workmanship and Originalitv_
Isaac T. Astley ; C. for workmanship and originality.
No. 90, Model Electric Locomotive, Mr. H.Hildersley.

;
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CERTIFICATES or MERIT.

CLASS

No. 78—Model Electric Locomotive, 31-in. Gauge.
made by Mr. R. Staveley; V.H.C. for workmanship.
No. 82——Model \Vheatstone Bridge, P.O. Pattern.
made by Lieut. \V. H. Callwell, R.N.; V.H.C. for
workmanship.
No. gi—Electric Lamp for Facilitating Dental
Extraction. made by Mr. G. H. Dreer; V.H.(T. for
workmanship.
No. Ioz—Model Electric Tramcar, made by Mr.
\\'. Symonds ; \'.H.c. as a working model.

MESSRS.

BASSETT-LOWKE’S LOCOMOTIVE

C.

FOR THE BEST MODEL STEAMER,
MOTOR

First Prise . .
Second Prize

PETROL OR ELECTRIC

BOAT.

Silver .‘lledal and {2.
Bronze .lledal and [1.

in, Model Liner, Mr. 15.
First, Prize—No.
Leworthy.
Second Prize—No. 115, Model Electric Sea-Going
Launch. Mr. W. G. Hall.

FOR MINIATURE

PASSENGER

CARRYING RAILWAY.

(Gold .lledal.)

.\'0. IOl—Model
L.N.\\'.R. Ten-“’heeled Tank
Engine, é-in. scale, made by Mr. J. l). Adamson;
\'.H.(‘. for general appearance.
No. 87—Model Electric Tramcar, made by Mr.
Samuel Emmett ; v.n.c. for general appearance.
No. 97—Electric Gyroscopic Steering Gear for
Model Steamers, made by Capt. A. H. \l'. Norgate :
H.C. for originality.
No. 98—180-watt Overtype Dynamo, made by
Mr. H. G. Riddle ; H.C. for general excellence.
No. 107 ~l7ndertype Dynamo, made by Mr. T. J.
Parﬁtt ; H.C. for workmanship.
N0. Io4--—Multipolar Dynamo and Turbine. made
by Mr. E. \Vilson ; H.C. [or workmanship.
No. ill—Model of Bath Electric Tramcar, I-in.
scale, made by Mr. Cecil P. Lock; H.(‘. for general
appearance.

No. IO3—Bichr01nate Battery, made by Mr. J. E.
Glazier ; c. for design and workmanship.
No. 92—Balancer Transformer, made by Mr. John
Dugdale ; c. for workmanship.
No. 94—-Model Electric Tram, made by Mr. Jesse
Moore ; c. {or general appearance

EXTRA AWARDS.
Bronze Medal for General Excellence—No. I44,
Model Battleship. Mr. A. \l'. Munford.
Bronze Medal as a Representative Model—No. I 17,
Model L.C.C. Steamer, Mr. C. Blazdell.
Bronze Medal—for Originality—No. 126, Working
Model Submarine. Mr. Ernest Hatﬁeld.
CERTIFICATES or MERIT.
No. Izg—Model Motor Boat, Ruby, made by Mr.
Arthur Sheed ; V.H.C. for general excellence.
No. I34—Model Steamer, made by Mr. W. H.
Sidey ; v.n.c. for general appearance.
N0. 123—Model Paddle Boat, Princess Hilda,
made by Mr. George F. Young; v.Il.c. for general
appearance.
No. 139——Model Steam Hydroplane, Folly
made by Messrs. V. W. Delves-Broughton and H.
'l‘eague; v.H.C. for design.
No. 124—Model Motor Boat, Sonny, made by
Mr. George F. Young; v.n.c. for general excellence.
No. I32—Model Torpedo Boat Destroyer, made by
Mr. F. N. Jennings;
H.C. for general appearance.

I],
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N0. I33-~.\lodcl Electric Launch. made I)'
} Mr.
A. \\'. Chapman ; H.C. for general ﬁnish.
Steamboat,
No. IJI—Modcl
made by Mr. James
Bevan; 11.6. as aworking model.
~—
No. 130
Model Petrol
Motor Boat, made by Mr.
James Bevan; H.C. as a. work
ing model.
No. I40—Model
Steamer.
made by Mr. E. W. Piickert;
H.C. as junior work.
CLASS

November
,

I
i

tI_ 1909.

.
..
.
('OMPEHHkn‘
:‘u' H'
,

(0152*): to all lilac/Ianics and .‘lludt'l
siunal or Amulr'ur, without

.Uakerx, Pro/rs
distinction.)

D.

FOR THE BEST MODEL
SAILING YACHT.
Firs! Prize _ , Silver All'rlal

5"”"d P’il"

mu! {1.
"1'71"!
(HI 10$.
Br‘mfl”

MR.

H. E. \\'oon'_s

PETROL LAUNCH, “SILVER

DART."

(Third Prize).

ONE CLASS ONLY.
l-‘IIR THE BEST ENGINEERING
MODEL OF ANY KlND.

(Engine, Machine. Boat. Elec
trical. Experimental, etc.)
First Prize, Silvr'r Mean
Handsonw
and
Silver
Cup.
Sz'rond Prize, Bronzr .llz'dnl
and {2.

Third l’rl'sr', Brunsr .‘lrdn/
and {1.

First Prize—No. 152. Mo
Loconiotiv c.
G.\\'.
del
“
The Great Bear." 2 in. scale“,
Messrs. J. Carson 8; (0.. Ltd.
Prize — No. 155,
Second
Model Cross Compound Con
densing Engine. Mr. ]. Roth_
well.
Prize — No.
Third
162.
Model Petrol Motor Boat,
Mr. H. E. “bod.
CERTIFICATES 0F MERIT.
No.
MR.

A. MUMFORD'S

BATTLESHIP.

(Extra Medal.)

I54—Modcl Vertical

made
Engine,
by
Wheeler Bros. ; \'.II.c.
for workmanship.
No. I61 —-Model Caledo~
Steam
Messrs.

l-‘in't Prize ——No. I47,
Model Yacht. Lady II'I'HI'.
Mr. 1. H. Rasor.
Second Prize—No.
I49.
Model Yacht, (iu'mivs. Mr.
lirncst Sctchull.

EXTRA AWARD.
Bronze Medal for Work
Inanship—No. I50, Model
Yacht, Cicero, Mr. I). (i.
B. George.

CERTIFIan or

MERIT.
No. I48-~Mode1 Cutter
YHCM- "Ede by Rev- Albert
manship of bull.

MR. E. HArrInLn's MODEL SUBMARINE.
\Yillﬂn;

for \\'ork-

I

(Extra Medal.)

nian Locomotive. Fill. scale, made
Hart; v.II.c. {or workmanship.

by Mr. A. F.
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MONOPLANE.

_I.
‘
i
i

with .lludal .llaking
[0 anyone no! conncrlcd
or Aeroplane Building as a Business.)

l

III.

l

;

&

;

___.

No.

'

4

A. H. W. NORGATE'S

l

FOR MODEL AEROPLANESft. in any one dimension.
No model to exceed
The models may be miniature reproductions
of full-size machines. or they may be models

CAPT.

l

\'

-’—i_—Iv_-.*w.'

\-

No. 153—Model Gas Engine. made by Messrs.
v.1-l.c. for general design.
Davies
Co.
No. 156—F0ur-Pole Dynamo, made by Mr. \‘\'. R.
H umphry
H.C. for general appearance.

COMPETITION
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xx.‘

MR. HAMMOND‘s

(0pm

V

Electrician.

_

“\

(First Prize.)
constructed for experimental purposes.
The
prizes will be awarded to the models which,
in the opinion of the judges, possess the greatest
merit in point of design and workmanship.

First Prize

..

Smmd Prizr'
Third Prise

.
..
..

.

_

and

Silver Illcdal and £2.
Bronze .Medal and £1.
Bronze 51111111
and 105.

First Prize—No. 213, Model Monoplane (Modified
Blériot Design» Mr. H. H_ Hammomt
Second Prize—No.
177, Model Biplane (Twining
De51gn' NO- 2)- ML Frank Plat“
Third Prize—N0. 181, Moch Monoplane (Blériot
Design), Capt. A. H. W. Norgatc.

MONOPLANE.

(Third

Prize.)
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CERTIFICATES OF MERIT.
I8o~-f\lodel Monoplane (Original Design),
made by Mr. L. Turner; H.c. for workmanship.
No. I73-—Mode.i Aeroplane (Twining Design No. 3),
made by Mr. \\'. A. Bruce ; c. for workmanship.

November

II,

1909.

Heard at the Exhibition.

No.

THAT the opening ceremony went off extremely
well.

of the competitors were so anxious
to know
they had won a prize
that they telegraphed for the results.
THAT some of the visitors thought
the judging ought to have been com
pleted on the ﬁrst day.
THAT others: thought it ought to

if

THAT several

take a week.
THAT the competitors ought to
have had season tickets and refresh
ments free of charge.
THAT in view of the liberal list oi
prizes and absence of any entrance
fee, the competitors were treated

a

very well.
THAT Sir Hiram Maxim accepted
“
tin of
Fluxite." which he recog
nised as an old and useful friend.
THAT the screws and bolts of the
Liverpool Castings Company also
took his fancy.
>
THAT one of the competitors sold
STEERING GEAR
his model on the ﬁrst day of the show.
THAT Saturday evening in the
"
warm work."
workshop was
THAT the present Exhibition was much better
than the revious one.
THAT al the exhibitors did good business.
THAT some of them mean to have a larger space
next time.
THAT over 200 passengers were carried on the
Society's model railway track.
“
"
THAT the wireless
telegraphy was a ﬁne show.
THAT the crowd round the track enclosure brokt~
down the railings on the ﬁrst Saturday evening.
THAT some of the competitors mean to try again
next time with better work.
THAT one visitor came all the way from India
specially for the Exhibition, and several others came
from various parts of the Continent.

l

. 2*

CAPT.

c

A. H. W. NORcATE's ELECTRIC GYROSCOPIC
FOR MooEI. BOATs.
(Ceﬂiﬁcn!e.)

;

F,-

N0. IQ8—--Model
Aeroplane (Wright
Design),
made by Mr. B. H. Eastham ; c. as a model.
200-—Model
Monopiane
Design),
No.
(Blériot
made by Mr. “'m. Rowe; C. as a model.
Monoplane (Bleriot Design),
No. 217-—Model
c. for workmanship.
made by Mr. Cecil D. Groves

Trade Voting Competition.

&

&

The awards of medals in this Competition were
Diplomas of Merit were
notiﬁed in our last issue.
Messrs. H.
to the following ﬁrms:
also awarded
Co., Henley~on~Thames;
The Chloride
Heckman
Ltd.,
Pendlebury. Manches
Electrical Storage
ter;
Co.. Ltd., 51, Summer Row,
James Carson
“New Things," Ltd., 38, Berners
Birmingham;

MEssRs. H. TEAGUE AND V. W. DELVES-BROUGHTON'S "FOLLY

&

;

\

’.

Street, Oxford Street, \\'.; A.
Gamage, Ltd., Hol
Fastnut, Ltd., 60. Aldermanbury, E.C.;
born, E.C.
Switch Co., Vienna Road,
The Auto-Controller

Bermondsey, S.E.

II."

(Certiﬁcate)

THAT one lay visitor bought a. model aeroplane.
and thought badly oi the Show and model aeroplanes
in particular—until he found upon his second visit
backwards.
that he had been trying to ﬂy

it

‘l r
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ll.
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Motor Cycle
By

" Pnozsix."

Notes.

immediately below the carburettor, I should shift
the former into another position without further
ado.

'

Carburettor on Fire.
It is not a pleasant thing under any circumstances

experience
anything in the nature of a blaze
in the vicinity of a motor bicycle, but to have the
”
carburettor properly " catch on ﬁre
while riding
along at a good speed at night-time is, to say the
least,
a little disconcerting.
I recently under
went this experience, and think that possibly it may
be of some assistance to others to know how I coped
with it. I was riding a machine, the silencer of which
is located directly underneath the carburettor—
to my mind a distinct fault in the design, and one
which might very easily lead to disastrous con
The owner had told me before starting
sequences.
that the carburettor was giving some trouble
through leaking, and I was therefore careful not
to over ﬂood it when starting.
From what I
could see, there did not appear to be any leakage
while running, and I came to the conclusion that
the ﬂooding only occurred after undue manipu
lation of the needle valve, and that once the engine,
in working, exercised its power of suction on the
jet, the overﬂow of petrol ceased, this being a com
mon thing to happen in many cases.
However
this may be, there was a sudden ﬂaring up from
below the tank while I was travelling at a good
speed along a main road, things for a moment or so
looking decidedly ugly. The plan upon which I
immediately acted, and which on subsequent con
sideration I still think was the best in the circum
stances, was to shut off the petrol from the carbu—
rettor and open the throttle, so as to increase the
speed and so get the supply of petrol in the latter
exhausted as quickly as possible.
The ﬂames
streamed away aft from the tank and piping, and
soon gave out altogether.
Had I dismounted,
they would, I am sure, have got a much firmer
hold before I could have beaten them out with a.
cap or by other means, and would the while have
been playing round the joint between
the petrol
pipe and the tank. As it was, I could not, on exami
nation of the machine afterwards, discOver the
slightest trace or evidence of the action of the ﬂames,
and I did not personally suffer any harm whatever.
It is possible, of course, that the ﬂare may have been
caused by the automatic inlet valve of the rear
cylinder getting momentarily held up, and the ﬂash
back from the combustion chamber might then
ignite the small amount of petrol in the spray
chamber of the carburettor; but I do not think this
was the cause, as it is di.ticult to see how the ﬁre
could have spread to the ﬂoat chamber.
Sometimes it may occur that, through the car‘
burettor leaking, petrol may become ignited while
the machine is being run on the stand. Indeed,
I have known this happen to other riders' machines
on several occasions, and have witnessed the indis
criminate throwing of sawdust, and even sand, over
the engine with a view to stiﬂing the ﬂames.
To
my mind, however, it is far and away the best plan
to immediately shut off the petrol—this can nearly
always be effected without difﬁculty, despite the
ﬂames—~and get the engine started, when the small
quantity of petrol in the carburettor will soon be
exhausted, even though it be found impossible
to extinguish the ﬂames by beating them out. Any
how, if I had a motor bicycle with the silencer placed
to
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“

B. 6: B." Carburettor for l9l0.
about carburettors reminds me that
I have received, in advance of the Stanley Show,
“
B. & B." carburettor for
particulars of the new
Evcellent as have been the previous pr0~
1910.
ductions of the makers—Messrs. Brown & Barlow,
Ltd., of 16-17, Loveday Street, Birmingham—
this latest outshines them all in point of accessi
bility of parts and exactitude of control. Some
of the well-known general features of construction
which have proved highly successful in the earlier

The New
Talking

THE New BRO\\'N

& BARLOW
FOR 1910.

CARBURETTOR

patterns. have been wisely retained,
being incor
porated with other new characteristics, which, in
combination, represent the highest level in the design
and construction of carburetting apparatus.
It will be seen from the sectional drawing
that the needle valve is completely covered
in,
thus rendered
being
dust-proof and water-tight.
"
“
A tickler is provided for the purpose of ﬂooding,
when requisite.
The needle seating is made separate
from the body, and can be readily renewed if neces
sary. The spraying chamber is fixed to the ﬂoat
chamber by a special design of clip, enabling the
one to be detached
from the other without any
trouble whatever, and the same type of fastening

The Model Engineer and Electrician.
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is used for connecting the carburettor to the inlet
This method greatly facilitates the removal,
pipe.
when desired, of the ﬂoat chamber from the spraying
chamber,
it being only necessary to unscrew the
nut (No. 31) half a turn, when the spraying chamber
can be turned in any direction relatively to the
ﬂoat chamber. or completely withdrawn for inspec
tion, if desired.
The same applies to the connection
Half
between the carburettor and the inlet pipe.
a turn of the union nut (No. 38) releases the car
burettor, which can then be instantly detached.
These combined features are of great value, for
nothing is more vexatious than to have to spend
a long time in taking down and replacing one's
carburettor when only a few seconds sufﬁce to make
the adjustment which necessitates the dismantling.
The jet is readily detached
from underneath

by simply unscrewing the nut (No. 16) and with
The air and throttle valves,
drawing the same.
with all their parts, are made under Messrs. Brown
and Bailow's patented bayonet joint, which renders
them extremely easy of access.
A quarter turn
of the cap (No. 33) allows the cap complete, with
. adjusting bushes, air and throttle valves, and all
their component parts to be withdrawn for inspec
tion, and any one of the operations mentioned can
be done without interfering in any way with the
other parts of the carburettor.

Sec-non

runouou me New “B.

&

B."

CARBURETTOR.

I

“

B. & B." carburettors for
using
and cannot recall
some considerable time now,
any occasion when I have had anything in the way
of a real diﬂiculty or trouble with them in the
course of a long mileage; while I am quite sure that
they have played a very important part in render
ing the engines to which they have been ﬁtted so
Further, on the few occasions
highly efﬁcient.
I have found it necessary to consult the makers
on points connected
with the working of the car
burettor, I have invariably received the most cour~
treatment, advice being freely given and
teous
everything done to further my interests as a user.
I shall certainly continue to specify " B. & B."
carburettors on future new mounts.
have

been
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Which is the Best Side Cll' ?
The above is a question often put to me both by
readers
and those motor cyclists with whom I
am acquainted‘and
who contemplate taking up
"
Well, as it happens, I have tried
side car-ing."
all three of the principal types of side car—that is
to say, ﬂexible, castor~wheel,
and rigid; and am
at present regularly using one of the last-named
type. Everything considered, I regard the castor
wheel arrangement as the best.
It combines the
advantages of both the others without introducing
But for the fact
any drawbacks to nullify them.
that when I acquired the rigid pattern side car which
I am now using an opportunity prwented itself
to obtain a ﬁrst-class article at a bargain price—
the original owner being about to give up motor
cycling and purchase a car—I should certainly have
invested in a castor-wheel attachment, and none
other. At the same time, I regard the arguments
put forward by opponents of the rigid type of side
car—to the effect that the latter is a dangerous
contrivance—difﬁcult
to steer,
especially round
corners, dreadfully severe on the bicycle frame, and
so on and so forth—as all nonsense.
I have driven
some 7,000 or 8,000 miles with rigid side car at
tached, a large proportion of it without a passenger.
and have never experienced any inconvenience or
The rigid type has the ad
danger of any kind.
when made of ﬁrst
vantage of cheapness—even
class materials throughout—as compared with the
flexible and castor-wheel patterns, and this is,
and always must be, a primary consideration with

many.
The castor-wheel arrangement,
which allows the
side car wheel to f0110w the movements of the front
bicycle wheel, appears to me ideal, because it takes
whatever strain there is oil the frame and back
tyre of the machine itself, and greatly facilitates
the movements of the combination, also reducing
I vnll
the wear of the tyre on the side car wheel.
frankly admit that I am not in favour of the ﬂexible
I have had some very disoon~
type of side car.
certing sideslips on grease with such attachments.
and on one or two occasions knew the machine and
car to topple right over when left with no one
aboard at all.
The ﬂexible type is, however.
the most comfortable to ride when minus a pas—
senger ; indeed, it greatly excels both of the others
in this respect; but, after all, one uses a side car
as a rule to convey a passenger, and not when riding
It is quite easy and comfortable, I ﬁnd, to
alone.
drive the motor cycle while seated oneself in the
side car, with the rigid and castor-wheel types.

Motor Cycle Horns.
I receive a good many enquiries from readeﬁ
on the subject of horns, or, as some prefer to term
them,
“hooters,” for use on motor. cycles.
My
correspondents complain of the trouble they experi
ence with the clip by means of which the horn is
attached to the handlebar. These clips are, as
a rule,
urpose.
insufﬁciently strong for their
and long before the other parts of the ins rument
show any sign of wear, they give trouble and annoy
ance by allowing the horn to shake loose on the
handlebar, and eventually fall off on to the road
and become damaged, if not altogether destroyed.
Dissatisfaction is also expressed by some with the
sound-producing portions of the attachment, and
generally, unless one is prepared to pay rather a
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should plan matters so that warm air is drawn
through main air-intake from cylinder ribs.
L. H. G. (Perth).—The pulley-shaft bearing requires
renewing. The knocking is due to this.
There
should be no appreciable vertical play there.
J. L. (Kew).-—Unless the needle valve of carburettor
is a proper ﬁt in its seating, ﬂooding will, as a matter
of course, occur. See to this and write again.
R. W. H. (St. Albans).—Y0u will ﬁnd all these
in " Petrol Motors Simply Ex
points answered
plained," obtainable from this ofﬁce.

Model Motor-Boat

Racing.

T

a joint meeting of members of the Clapham
Steam and Sailing Club and the Victoria
Model Steamer Club, held at the Royal Horti
cultural Hall during THE MODEL ENGINEER Exhibi
tion, the following niles were adopted to govern
the inter-club racing for the Wembley Park Challenge
Cup at the IOIO Regatta :—
WEMBLEY PARK CHALLENGE Cup.
The Cup to be open for competition by any
Club, the formation of which must have
recognised
been notiﬁed in THE MODEL ENGINEER at least
twelve months prior to the day of racing.
In the event of the formation of a Central Asso

ciation,

only Clubs afﬁliated to that Association
will be eligible to compete.
The Cup to be raced for annually at a Regatta
organised by the Central Association (if formed),
or at a Regatta organised by THE MODEL ENGINEER.
The Regatta to be held in July, and any Club
wishing to compete shall give notice to the holders
of the Cup not later than March 3Ist.
The Cupto be raced for by a team of four boats
from each competing Club. Two boats to be
Clam A boats and two Class B boats, these classes
being deﬁned as under :
Class A, not exceeding I metre (3ft. 3% ins).
Class B, exceeding 1 metre but not exceeding
IQ metres (4 ft. I I I-I6th ins.).
All measurements to be over-all measurements.
Boats to be eligible to enter for this Competition
must comply with the following deﬁnition:
The

form of hulls of boats which shall be eligible to com
pete shall be so constructed that when at rest on
the water they shall have their forefoot immersed
at least Q in. in water, and the under body shall have
rounded sections of not less than 5» in. radius, and
shall be ﬁtted with spray hoods or decks over the
NO auxiliary
machinery.
lifting planes will be
allowed. Class A boats to be run over a course of
50—60 yards ; Class B boats to be run over a course
of iOO—l50 yards.
The Cup shall go to the Club running the four
fastest boats (two in either class) during the meeting.

Practical Letters from Our
Readers.

[The Editor mum readersto make as: 0/ this column for I!!! In”
discusswn of mailers 0/ practical and mutual mlernl. Letters
may be signed will a IiOIII-dc-plunie 1/ desired, but the full
name and addressof the senderxusr invariouly be attached,
thoughnot necessarily[or publicationJ

To

Boilers for Speed Boats.
or The Model Engineer.

THE EDITOR

to your correspondent,
DEAR SIR,—Replying
“ Steam," 1 would recommend a water-tube boiler
diameter,
3} ins. diameter, with a furnace 2:} ins.
10 ins. long, having twenty-six i-iu. water tubes
A
Shell and furnace (i8 gauge).
(20 gauge).
small steam drum to be ﬁtted, say I1} ins. diameter
This boiler would have
and 4% ins. long (20 gauge).
I3o sq. ins. heating surface. and would supply the
said engine with steam at about 130 lbs. pressure.
The engine will stand this, provided material an.l
attention should
workmanship are good.
Special
be bestowed
upon the packing of the piston and
glands.

Mr. Pike and I have discussed the question of
the hull, and we su gcst one 4 ft. 2 ins. long (L.W.L.).
and 1% ins. draught (M.S.);.
75 ins. beam (M.
transom, 85 ins.
If the lamp and propeller are similar to those
used in the Hermes, the speed should be about
miles
9

Replies In Brief.
P. R. (Canterbury).—The
arrangement shown
in sketch appears to be quite workable. You
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per hour.—Yours

Tnos.

truly,

DYSART.

“
Competl~
Messrs. Richl0rd‘s “White Magic
tion at “ The Model Engineer " Exhibition.

CO., of 153, Fleet
RICHFORD
Street, London, E.C., well known to readers
as makers of electric accumulators, have

ESSRS.

&

long price, there is some difﬁculty in obtaining a
rally serviceable article.
I have lately been using one of the “C0m~
pactum" motor cycle horns supplied by Messrs.
A. W. Gamage, Ltd., and have found it in every
way a success.
The sound emitted by it is _pro
longed Owing to the multiple twist principle incor
porated in the design, and the tone is a deep and
commanding
one.
The Clip is of substantial
proportions, and has given no trouble whatever,
or showed signs of so doing after a couple Of months’
constant use. The article is, as its name implies,
compact, and it is also thoroughly well made:
light and yet powerful.
By clipping motor-cycle horns to the top bar
of the frame instead of to the handlebar, it is pos
sible to save them from the results of falls and get
ting knocked against walls, etc. They can be used
lust as conveniently, and certainly do not have
to withstand any more, if as much, vibration as
when placed on the handlebar.

Electrician.

.),
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"
"
\Vhite Magic
received numerous entries for their
Visitorsv
Competition, which closed on October 30th.
to their stand were entertained and amused by
the movements of a number of little objects, such.
as toy motor-cars, dolls, pen-nibs, and tin-tacks,
which danced and rolled about upon the surface
of a sheet Of looking-glass sunk an inch or so below
The ﬁrm called this.
the level
of the counter.
" White Magic," and offered two electric
invention
hand-lamps, value {3 and {1 105. respectively,
as ﬁrst and second prizes, and a junior prize value~
155., to be selected from their list, for the best
explanations of the way in which the trick was
worked. The competition was conﬁned to bomz
in any way with the
fide amateurs not connected
No one has succeeded in giving
electrical industry.

The Model Engineer and Electrician.
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.an exact description of the working arrangements.
.
Some of the attempts are very ingenious,
and show
considerable inventive talent. but, unfortunately
for the senders. are not correct.
One little fellow
"
of nine years artlessly writes;
I found it out " ;
he placed his fingers on the glass, and felt a throbbing,
and concludes,
"It's done by electricity." Two
competitors imagine a man beneath the counter,
mOving
a magnet
about. Messrs. Richford and
'Co. appointed Mr. Alf.e.l \V, Marshall, M.I.Mech.E.,
to the Exhi
the consulting engineer
A.M.1.E.E..
The names of the
bition. as judge of the replies.
successful
competitors and the winning solution
are given in their advertisement this week.

The Society of Model Engineers.
[Reports of radius shoqu in tent to the oﬂiu: 0/ THE MonlL
ENGINEER without duay, and mill 5: inurch in any pu
ilcular issue i/ waived a clear mm days Lc/orr its usual
40!: of publicnlionJ

London.

'

N ordinary meeting of the Society was lick]
at the Caxton Hall, Westminster. on Thurs
day. October 28th. Mr. A. M. H. Solomon
taking the chair and about eighty members and
visitors being present.
The minutes of the last meeting having been read
and
ﬁve
new
members
the Chairman
elected.
announced amid applause that Mr. Percival Marshall
was desirous
of signifying his appreciation of the
assistance given him by the Committee and members
during the recent MODEL ENGINEER Exhibition by
presenting to the Society for demonstration purposes
vone of Messrs. Drummond’s £5 lathes, if it would be
acceptable to the members, who unanimously ex
The Chairman also an
pressed their approval.
nounced that Messrs. Drummond Bros. were desirous
-of presenting the various small tools lent by them
for demonstration purposes to the modd engineers'
workshop at the Exhibition, to be given as prizes
‘to the members of the Society turning out the best
models on one of their {5 lathes.
On the motion
of the Chairman, a very hearty vote of thanks was
given Mr. Marshall and Messrs. Drummond Bros. for
the valuable gifts.
_
The formal business being concluded, the Chair
man called upon Mr. \\'. A. Tookey to discourse on
the " Management of Gas Engines."
Mr. Tookey. who is well-known to readers of this
and other engineering
journals as an expert on
everything pertaining to gas engines, was received
with much
and kept the close attention of
his audience applause.
or two hours in explaining the construc
tion and working of modern gas engines, dealing
fully and very lucidly with what actually took place
in a gas engine cylinder under varying conditions
of valve setting. gas pressure. diﬁercnce of mixture,
and time of ﬁring. etc., as shown by indicator
diagrams taken from engines he had inspected, also
explaining how several Of the more usual causes of
breakdown occurred and the methods to be employed
to remedy the defects.
A very lengthy discussion
followed. in which a large number of members
participated, and the lecturer concluded by answer
ing a large number of questions on the working of
their several engines put by the members.
The Chairman. in moving a very hearty vote Of
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thanks to Mr. Tookey, expressed his opinion that
they had just listened to one of the most valuable
and practical lectures ever given before the Society.
which opinion everyone present clearly Shared by
the hearty manner in which the vote was given.
The meeting terminated at 10-15 p.m.
FUTURE I\IEETINGS.—M0rlday, November 22nd,
at Caxton Hall : Annual General Meeting which all
members are requested to attend. Tuesday, Decem
ber I4th, at Caxton Hall: Lecture by Mr. L. M.
Ferreira, A.M.I.C.E. (Member). “ A Model Engi
neers' Workshop and what it should be like."
VISITS—On Saturday, Nov. 13th, at 3 p.m.: To
the Eastern District Pumping Station at Lea Bridge.
On Tuesday, Nov. 30th, at 3p.m.: T0
Clapton.
the works of Messrs. Price's Candle Company, Ltd.,
at Battersea. Early application for places must be
made to the Secretary, HERBERT G. RIDDLE. 37.
Minard Road, Hither Green. S.E.

Provincial
Bradford.--This
L. & Y. Railway

Society.
paid a visit to the
on Saturday,
October
members
and friends

Society
sheds

16th,
about twenty-four
taking advantage of the privilege granted by Mr.
Hughes, chief mechanical engineer. Hor
George
wich, to inspect the Instruction Van, which was
in THE MODEL ENGINEER a few months
described
since.
Sectional models of Sight-feed
lubricators.
kinds
of injectors,
vari0us
vacuum
brakes.
shown by the \an
valve motions, etc.,
were
Secretary. Owing to one of the large four-cylinder
locomotives being under repair, the members were
able to inspect various parts of the engine, the steam
this
chests being open and the slide-valves out;
made the visit a most interesting one.
The repairing
shop was looked through and thoroughly described
The hydraulic
by the manager, Mr. J. Grafton.
wheel drop was shown working by Mr. L. Dobson.
A vote of thanks was proposed to the above-named
and a very interesting and instructive
gentlemen,
visit terminated about 5.30 p.m.
A meeting was held on Monday night. Octo
ber 18th, in the Bradford Cafe. Foster Square.
The chair was taken by Mr. J. T. Moore. After the
minutes of the previous meeting had been passed.
Mr. Rhodes Showed a connecting-rod for his model
L. & Y. locomotive, also the weighth and valve
motion;
Mr. P. “ilson a gyroscope;
and Mr.
J. Pell brought the patterns of his model Corliss
horizontal engine, which he is just on finishing.
The meeting closed about iO.r5.——Full particulars
for membership may be obtained from the Secre
BARBER, i5. Hartingtori
Terrace.
tary, AMOS
Lidget Green. Bradford.

Jarrow

WE

and District Model Engineers‘ Society
and Yacht Club.

have formed a Jarrow and District
Model
Engineers' Society and Yacht Club. with
Our
every prospect for a strong "Society."
last meeting was held in Lockhart's Cafe. Ellison
Street, Jarrow, on Wednesday. October 6th. a!
After the President's opening remarks
7.30 p.m.
and the minutes Of the previous meeting had been
read and adopted, the chief business of the night
1: rules was gone into, and after lengthy discussion

November

II,

The Model Engineer

I909.

was passed for the printer’s hands.
The Club can
already boast of ten steam, one petrol (constructing),
one electric, and three steam
yachts (building)
also three sailing yachts, besides models of stationary
Running trials on the
and boilers, etc.
engines
bench, and lectures, will be the features of the winter
as suitable rooms are secured,
season
as soon
Intending members should join early, so as to par
informa
ticipate in-these interesting events—All
tion re membership, etc., can be obtained from
WILLIAM EARL, 94, Beech Street, jarrow-on-Tyne.

Queries

and

[22,338] Wireless Telephony.
W- 9- (Durham) “Tili'SI
Would you kindly inform me how to construct a simple, but
efﬁcient, wireless telephone system working between stations,
say about two miles apart, one.which would work with the smallest
”
possible height of ariel. Articles on " Wireless Tclrgra hy are
often given, but never any on wirelesstelephony. As
am sure
large numbers of your readerswill be interestedin the latter, per
haps you could see your way to give a completeand fully illus
trath article, or articles,on a simpleand efﬁcientsystemof wire
less telephonyin your up-to-date paperat an early date.
We do not know of any very satisfactory system of Wireless
telephony which is simﬂe and cheap for working to two miles.
It is the great difﬁculties and expenseof all present systems of
which we are cognisant that has very naturally preventedany of
our correspondentsfrom experimentingor supplyingus with articles.
“
We can only suggestthat you should read WirelessTelephony,”
by Ernst Ruhmcr, translatedby Dr. Erskine Murray and obtain
able from [this ofﬁce (Ios. 6d. net), and that you should watch
the tcchnical Press.
[22,239] Electric Bell Connections.
F. C. C. (Coventry)
writes: Will you kindly solve me the following problemwhich has
see
sketch (Fig. I) that
for
some
will
in
me
time?
You
puzzled
when switch is on No. I it is on the push only, and when on No. 2
it is on the door contact only. I wish to connectit up so that wh

/\
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Your problem can be simply solved by using a split stud for
No. 3 contact—i.c., have it cut through into halves,both insulated

Replies

[The Editor mmtcs readersto make use 0/ this column for the lull
discussionof matters0/ practical and mutual interest. Later:
may be signed with a uom-deplume if desired,but tlu full
name and address of the sender nusr invariably b: attached,
thoth not necessarilyfor publication.)
The following are selectedfrom the Queries which havebeenreplied
to recently:—

alllll

and Electrician.

N’zzzss

switched on No. 3 it will be on both push and door contact, and
when switched back on No. I or 2 it will be on either push or door
contact alone, whichever I may want. If you will solve this for
me, I shall be greatly obliged.

N'zzzsy
Connect the ush to one half and the door contact to the other
as diagram ( lg. 2). Other connectionscan be as shown in your
sketch (Fig. I).
F[zz,3oi]~ Hertz Resonator Sparks.
A. C. (Paisley) writes:
Will you kindly let me know what arrangementwould be best to
show up the minute sparksfrom a Hertz resonatorso that the effect
of the waves can be.srcn at a distance? My coil is a large one,
and perhapsnot the best for the experimenton this account; but
by using small battery power and the usual size Hertz plate oscil
lator, I have obtain-d fairly bright, snappy sparks,and the result
Othhcsc have shown up wry minute sparks at the resonatora few
feet away. Would a spiral in placeof the resonatorand a vacuum
tube fixed to the ends answer the purpose? Or should l give the
cell a larger current and put Lcyden jars in circuit across the
spark gap ? I simply want the effect to be visible so as to be seen
from a distance. I have had an ordinary Geisslcr attached to
the resonator, but the sparks are so very minute that there is no
visible effect.
Nothing will make the sparks more visible except greatly in
creasing the dimensionsof the.oscillator. We do not think that
even this will give quite the effect which you want, unlesscarried
to inconvenient extremes. You might get a bri htcr spark by
using a TI'QlIl connectedto the plates, especiallyi you separated
the spark-balls of the oscillator; but the effectwould be due to
electrostatic induction and would be spurious as a wave effect.
The spiral arrangementwill not improve matters, nor, we think.
will Lcydcu jars.
A Neon tube insteadof a gap might be better.
Various workers have experienced the same difficulty, hence
arrangementsfor examining gap under microscopesand special
resonatorswith a cell and telephonegiving a click when the spark
passes; but this latter, of course, does not make the spark more
visible. Zhenderhas successfullyuseda special " trigger " vacuum
tube, but this was specially made for the purpose, and involyed
the useof a high voltageauxiliary supply.
[22,374] Lightning Conductor in Wireless Telegraphy
R. J. H. B. (W. Kensin~ton)writes: (I) I am erecting a receiving.
station, as describedin 9TH! MODEL Encmzaa, and as I live in a
up a pole on the roof to reach from
row of houses I am utti
road level about 86 t.
at I wish to know is, do I require a
lightning conductor as I should not care to endanger the house
(1
a storm? in the event of a conductor being required,
how onld it be ﬁxed, and of what should it be made? (2) Could
you tell me where I could have the grooveturned in the tuning coil
to receive the wire, as I have no lathe? (3 Whereaboutsis the!
coherer,etc., attached in the circuit, drawn
the article referred
to? (4) Would a pole 86 ft. high be high enough to hear the
messagesof London ?
(I) We have not heard of any serious accidentsfrom lightning
in amateurwirelessstations,“but we rememberthat Mr. Howgrave
Graham, the author of our Wireless Telegraphy for Amateurs."
always used a fairly heavy aerial wire to lead up to his network,
and was careful to earth-connectit when not in use, especiallyin
stormy weather. Of course, a lightning conductor properly ﬁxed
would make the installation far safer, but we do not fancy the
precautionis ordinarily adopted. If a conductor is used it should
begin with threeor four stout copper points Wellriveted to a broad
strip of copper ribbon, sav, Q in. or I in. wide. This strip should
be fastenedto the side of the house at intervals, and to the pole
if it is placed on the aerial pole, and should, if possible,be con
tinuous. If joints are necessary, they should be very carefully
and thoroughl riveted and bolted. At the bottom of thehousc
the strip shoud go off to a hole in the ground, preferably at a
short distancefrom the house, and there 2 or 3 yds. of it should
be twisted about among scrap metal in a sack of coke. Quite
possibly it would be advantageousto lay one or two other sacks
of coke. in the hole with the first-mentioned one. Remember
that a badly designedor erected lightning conductor is a worse
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F- C- G
Effects.
[22.230] Electric Discharge
Wimshurst
(llford) writes: Whilst expu'imenting with
~machine
recently] was struck by the peculiar behaviour
was
of some too-volt incandescent lamps. At ﬁrst
able to get beautiful violet glow diﬁused over the whole
lamp on connecting the cap to one of the taminals.
Afta' a while, however, this glow ceased,and observed
brush-like dischargesfrom the ﬁlament to the inside sur
strong spark discharge from the
faceof the glass,and
pip of the lamp. At ﬁrst thought the outsideof the
warmed tho
amp had a ﬁlm of moisture on it, so
to the terminal of the
roughly, and on presenting
machine ramiﬁedsparks appearedon the surface,running
into my ﬁngers. also noticedthat the lamp when grasped
in the hand formed very efﬁcientcondenser,but the most
remarkable thing was that could draw thedischargefrom
the pip of the lamp. This led me to suppose spark had
punctured the glass at that point, but on testing it by
breaking the pip 05 under water,
found the vacuum
perfect.
have tried some half-dozen lampsin this way,
time. Some of the
but they all cease glowing after
lamps now show iridescentpatchesin addition to the other
effects.Can you explain any of theseeffects? Is the glass
convertedinto conductor at the point?
think this
hardly possible.
the ordinary vacuum
Probably the violet glow (which
tube eﬂect) ceasrd for one of two reasons: (i) The violent
molecularbombardment tore 08 particles of carbon from
the ﬁlament and liberatedsmall quantitiesof occludedgas
from the platinum and glass so that the vacuum was
considerably reduced. (2) The condeiuereffectnoticed by
you (and a recognised phenomenon)was not completedat
once and the charge collectedwhile the glow continued,
causing the glow to cease when complete. We cannot
account for the spark dischargeat the tip. Your results
suggestthat there was a weak point there. The vacuum
is never " perfect” and had you noticed carefully you
would have found that after letting in the water therewas
slight change of vacuum inter
still a bubbleof
Very
0 the discharge. The iridescent
feres with the nature
patchesare a very common phenomenonand occur even
They
in lamps running on an ordinary lighting circuit.
are due to ﬁlms of carbon deposited on the glass, having
been turned 06 the ﬁlament by" the electrostatic" forces.
The iridescentcoloursaredue to Newton's Rings which
frequently occur with thin ﬁlm depositsof various mate
rials. (Seeany good optical text-book.)
[21.330] Amateur Wireless Telegraphy Station.
.W. (Utlcy‘. writes:
am ﬁtting up
wireless station
ere, the roof 35 yds. long and 45 ft. high, plain span
What type of aerial would you adVise me to
roof.
ﬁx?
lease give height above apex of roof. (2) A
maypole 00 ft. high having a lightning conductor stands
.only 40 yds. away from one end. is this likely to
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danger than the absenceof one. (2) Any ordinary wood
turner will do this for you, and such exist in most localities.
The region of Old Street, London, E.C. (station on two
tubes) abounds with placeswhereyou could get this done
cheaply. Probably the carpenterwho does odd work re—
uired by you can do it or get it done. (3) We would
like to know to what particular article you refer before
attempting to answer this. (4) Yes.
E.
[21.994] Model L.N.W.R. Tank Locomotive.
H. E. (Earlsdon) writes: 1 am building a pin. scalemodel
of L. & N.W.R. tank locomotite (Class44). I am thinking
of ﬁtting a water-tubeboiler :ke that usui by Mr. T. W.
Averill, as I want this model for hard work. What]
want to know is, can a suitable boiler be made to go in
side the scale size boiler casing to steam a pair of rf-in.
by 2-in. cylinders with 6f-in. driving wheels with 60 to
70 lbs. per sq. in. working pressure? Could you give
me the principal dimensionsof such a boiler? A rough
sketch would be very useful.
You will ﬁnd useful information as to the setting out of
a boiler of this t
in “ The Model Locomotive," by Mr.
‘Greenly, Chap.
and also particulars of the L.N.W.R.
No. 44 class tank engine in our issue ofSe tembcr 26th,
the main
1907. We a pend herewith diagramgi
dimensions0
suitable boiler for your proposedmodel;
if-in. by 2-in. cylinders will be quite in order. Fourteen
water-tubes, 5-16ths in. diameter, are possible, and also
4-in. inner barrel. If, on setting out the boiler to full
size, you ﬁnd a 4-in. barrel creates an difficulty, en
deavour to obtain a piece of 3i-in. or 3{- 0. copper tube
4-in. tube is, however, stock size and more readily ob
tainable. The upcomch and downromer may be brazed
on to the barrel after riveting sufficiently to hold same
in place. The throat-plate shouldbe ins. back from the
centre of the driving axle. Two burners (No. 3, 5-ln.)
may be employed. The outer shell should be double and
the casingsseparatedby asbestos. The bogie wheels may
be slightly smaller than the trailing (the same casting
being used), the curves are at all sharp.
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of the leads beingalternating, but this doesnot affect the problem.
The leakagecurrent through the earthed lamp is alternating.
“
Telegraphy.
Wmswss ” (Clapton)
[22.341] Wireless
writes;
have
t-in. spark coil, with condenser,and wish to
construct a small wirelessIBL'AIIQIIOII,particulars of which give
you below. The distanceat which wish to place the two stations
would be about 75 to 100yds. As
for experimentalpurposes
only, do not wish to go beyond this for the present.
propose
to mike the return through water only. What
wish now to
ascertain is—(i) What kind of aerials should
have for Jthis?
should like them not to exceed,say, ft. by ft. Is this toosmall
for such a distance? (2) What amount 0 current would pass
through the coherer at the receiving end
used t-in. spark
coil with an 8-volt accumulator? (3) What size of coherer and
what kind would you recommendme to make? What would be
the smallestsize which could be used in such circuit? (4)1Is
resistancecoil required at the receivingstation
If so, how many
andof what size? (5) Would be possibleto put galvanometer
of
suitable size in the main circuit—ale" immediately before or
behind the coherer? Could you give me particulars as to how
to make a}uitable galvanometer?
We do not think from your letter that you quite understand
the action and nature of the apparatus and princi les concerned
est that you read our ‘° Wireless elegraphy for.
and would
is not easy to answer all your questions for the
Amateurs."
above-namedreason,and we fear we cannot help you very much
(i) We advise the Lodge-Muirhcad type of aerial, but we do not
quite see what you mean by the dimensions which you give,
(2) The amount of current which passesthrough the coherer has
little to do with the coil and accumulatorsat the sending station.
(3) We would recommendthe wheelcohererdescribedin the above.
mentionedbook. This has only one size.
small ﬁli
coheg-q
such as describedin the same book should answerwe over the
small distance which you name. (4) This question too vague.
Where, and for what purpose? (5) Certainly,
you prva-r
bell or tapper. You will ﬁnd
relay and
galvauometer to
descriptionsof two or three galvanometersof various types in our
“ Small Electrical Measuring
Instruments." \Ve would adv'ue
you to increasethe resistanceas far as posible even up to 10,000
copperwire.‘
by
using
the
ﬁnest
ohms.
a

a
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a

a
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New Catalogues and Lists.
The Twining Aeroplane Co., 298,Grosvenor Road, Hanwell,
Middlesex.—One of the most attractive illustrated catalogues we
have yet seenhascometo hand from this enter rising ﬁrm of model
aero lane designers and manufacturers.
he Twining ﬂying
mac es are already so well known to model aviators that no de
tailed description required here; but many will be interested to
learn that the Twining Aeroplane Co., having recently extended
its premises, now in position to undertake and carry out more
impoth works than hitherto. Large gliders and ﬂying machines
of man-carryingca acity are built either to customers’designsor
to designsprepar by the firm to meet individual requirements
and ideas.
permal of the cataloguewill give much useful infor
mation to those in any way interested in the subject of aviation.
be sent post free, 4d-, upon application to the above
lct‘drwill
ess.
a

is

(t) Lodge-Muirhead type, as high as convenienceand cost will
allow. (a) The pole is not likely to give much trouble and should
serve the purpose of protecting your installation. (3) Probably
there are severalstations you could tune to and receivefrom, but
only amateur stations are likely to desire to establishcommunica
tion with you. We suppose you know you must have a licence.
You could find amateur stations in all probability by advertising
in our pages. (4) Your coil should meet the requirements,if you
have a surﬁciently high aerial network. (5) No. ta or 15 gauge
should do, but severalstrandsshould be used for the aerialleading
up to the network.
W- 0- (Hastings)
[21,364] Leakage of Electric Current.
writes: I have always understoodthat in alternating current wires
or mains each wire is alternately positive or negative, and I be
lieve that I am correct. Now, I am acquaintedwith an electrical
installation supplied with alternating current, burning lamps of
200 volts. This voltage is derived from a transformer on the
premises,the primary winding of the transformer being sup lied
at 400 volts from the street mains. Could you inform me o the
cause of the following effect? There are two mains supplying a
cup of lamps, the current is switchedon and the lamps are alight.
i ow, when connectionis made from one of the two mains through
a zoo-volt lamp to an earthediron pipe, the lamp will light. Dis
connectand treat the other main in a similar fashion then the lamp
does not light. How is this, since both mains becomealternately
P and N ? The place is not wired on the 3-wire system,only two
leads are used.
it would appearthat one terminalof the transformeris earthed—
the terminal on the opposite side to that from which the carthed
lamp will light. In that case, you will see that the current has a
complete path through transformer secondary winding along the
lead through the earthed lamp, and so back through earth to the
earthed terminal. But when you put the earthod lamp on the
other main, only a very small current can flow, becausenot only
would the current to it have to flow through the house li hts and
earth, but there is a low resistanceshunt (the return cad) in
parallel with the earth return which would probably take the
greaterpart of the current. You are quite right about the polarity

a

on A B OF \VATER-TUBE BOILER FOR
L.N.W.R. TANK LOCOMOTIVE.

[The Editor will be phased to receive[or reviewunder this heading
samplesand Particulars of new tools, apparatus,and materials
lor amateuruse. It must be understoodthat thesereviewsan
free expressions Editorial opinion, no payment any kind
being requiredor acccpud. l‘he Editor reservesthe ngtst to
outlets: or commendaccordth to the ments 0/ the goodssub
mitted,or to abstain from insertinga reviewin any casewhen
the good;are not sulﬁci'entinterestto his waders]
Reviews distinguishedby an asterisk have beenbasedon actual
Editorial Inspection0/ the goodsnoticed.
l-ln. Scale Model L.N.W. Experiment."
This modelwas on view at Tn: Mount. ENGlNEER Exhibition
and showswhat can be accomplishedby careful designin the small
spaceavailable in xi-in. gaugelocomotive. The externalappear
anceand dimensions have been maintainedas correctly as m the
larger type, the footplates, splashers, cab sides, etc-, being of
aluminium castings. Two cylinders, with valveson top, are ﬁtted,
the valve gear being Hackworth’s. A brazed water-tubeboiler of
Smithiestype the source of steam supply, and the model, being
worthy of interest. Proper
the ﬁrst trade production so ﬁtted,
blast arrangementsecuresthe pressurebeing maintainedfrom the
methylatedspirit lamp. The modelshown at the Exhibition was
painted in priming coat only, but the ﬁnished enginesare cor
rectly lined, and have name and number plates. These models
have beenspeciallydesignedto take the standard ft. circle and
to run on the ordinary tin rail.
—
——
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seriously reduce efficiency to a very great extent? (3) Are there
any stations in the North of England that I might be able to tune
to and communicatewith? My coil is a to-in. heavv dischar e
(secondary wound with 36 lbs. of No. 30 gauge silk-covererf).
(i) Do you think the coil powerful enough for communicati
. lOO miles? I use motor mercury break and intend ﬁtting a
electrolytical detector. (5) I cannot get an information as to
of aerial network wire. Will ts-gauge o ; or is larger gauge
ga
pre erable?
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The Editor’s Page.
HF. last week or two have been marked by
signs of renewed activity on the part of
We
many Model Engineering Societies.
from two
have before us also some correspondence
readers, both of whom are desirous of founding a
Mr. C. H.
districts.
Society in their respective
Morrish, of 55, Henleaze Road, Bristol, says,' in
the course of an interesting letter 1—“ I have been
a reader of Tun Mona]. ENGINEER from the begin
ning, and should very much like to see a Model
If you will
Engineer Society started in Bristol.
kindly insert a notice in THE MODEL ENGINEER
asking all those readers in Bristol and district
who are interested in the formation of a Society to
communicate with me, I will try and arrange a
preliminary meeting, either at my house or in some
room in the centre of the city."

‘

i

i

\‘Vriting from 5 5, Torridge Road, Thornton
Heath, Croydon, Mr. P. E. Roberts says :—~“ Through
the medium of your excellent journal I should like
to ask your readers in Croydon to assist me in
starting a Model Boat Club. 'Croydon being a
town, and having several good ponds, I
large
feel sure a Club of this description would be success
ful. I would therefore ask you to favour me by
printing this letter in your journal, and then all
who are interested in this matter could
those
correspond with me.“
U

8

$

The announcement in last week’s issue of the
Tyneside Society's open meeting, to be held to
night at Lockhart's Cafe (opposite the Cathedral),
Newcostle-on-Tyne, at 7.30 p.m., will, we trust,
result in many old members, and not a few new
ones, going along to support their energetic Secre—
tary, Mr. Thos. Boyd, in ‘keeping the Society to
Tyneside has great potentialities, and we
gether.
hope they will be made manifest to-night.

i

U

!

Another item of interest in this connection con
cerns Manchester, and it is with much regret we
ﬁnd pressure on our space prevents our publishing
the full details of the most recent move on the part
of this enterprising Society. An interesting account
will, however, appear in next week's issue, and for
the present it must suﬂice to say that Manchester
intends to make history in the world of model
of its own.
by acquiring premises
engineering
The scheme has, we understand, been under con
sideration for some little time, and at the Annual
General Meeting, on October 7th last, was ﬁnally
discussed
and approved.
Readers who are sufﬁ
ciently interested
by this item of news to take
immediate action (without waiting for the promised
details next week) will ﬁnd Mr. Basil H. Reynolds,
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the Hon.
Secretary of the Manchester S..\‘l.E.,
only too pleased to supply any information asked
for, if they will write him at 35, Torbay Road,
Chorlton-cum-Hardy, Manchester.

Answers

to Correspondents.

R. W. P. (New Shildon).——lnterpose
a tiny piece
of non-magnetic material (e.g., brass) between
the armature and core.
H. H. (Bradbury).—\Ve
judge it to be a sow'olt
machine giving 2-3 amperes.
See our handbook.
“
Small Accumulators," 7d. post free.
F. JENKINS.—See handbook, “ Electric Batteries,"
7d, post free.
cannot supply designs.
1. W. S. (Southport).—We
This would seem to be a matter for experiment.
S. S. (Melton Mowbray).—Look
The refer
again.
ence is quite correct, as the article ﬁnishes on
page

109.

F. N. (Ewshott Camp).,—An article in our issue of
January 7th last will supply all the information
you should require.

Not ices.
The Editor invites correspoMenu: and original Contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication:should be clearly written on one side of the papa
only, and should invariably bear the sender’snameand address II
should be distinctly stated, when sending contributions, whether
remuneration is expectedor not, and all .\lSS. should be accom
panied by a stampedaddressedenvelopefor return in the event --I
rejection. Readersdesiring to see the Editor personally can Olll\'
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor rjs. pm
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementrates may be had on application to the Advertise
meut Manager.
How To ADDRESSLETTERS.
All correspondencerelating to the literary portion of the paper
and all newapparatusand pricelists, &c., for review,to be addressed
to Tun Eni-ron, "The Model Engineer," 26-29, Puppin's Court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand deposits to be
addressedto THE onenrlsslsNr MANAGIR, " The Model Engi
neer,” 26—29,Poppin’s Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall 6: Co.,
26-20. Ponpin's Court, Fleet Street, London, EC.
Sole Agents for United States. Canada, and Mexico: Span and
Chamberlain, 1:3, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountries should be addressed.
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A Switchboard and Small Electric Motor.
illustrated on the next page
controls the ﬂow of current from a 6-volt
3o-amp.-hour accumulator to three 6 c.-p.
The leads to two of the lamps
“Osram” lamps.
. are connected to the
three screws at the
top of the board.

The third lamp will
be seen in the bat
ten holder on the
The two
board.
terminals below the
{use are for testing
purposes, etc. They
in
are
connected
series with the re—
versing switch, the
ammeter, and the
resistance

board.

The two tumbler
switches and thP
small lever switch
the
three
control
lamps, respectively.
The batten holder
was made ‘of an
ordinary lamp-hol
der, the top part
of which was re
moved, a. brass
ring drilled for
three screws being
soldered to the
other half.

The

resistance

ig-

By F. COOPER.

HE switchde

ins. long, was ﬁrst taken, and the
up with wood.
plugged
Four k-in.
holes were then drilled through the rims of the
reel (two at each end) in diametrically opposite
positions, the holes
diameter,

and

central hole

being exactly oppo
at each endv
Two pieces of fin.
brass wire, the ex
act length of the
site

reel,

then
through

were

pushed

these
holes so as
to lie on the body
of the reel (refer
ence to the draw
ings will make this
Two i-in.
clear).
brass
screws
were
then driven into the
ends of the
reels

exactly,

and

the

heads ﬁled off.
Care must be taken
that the points of
the screws do not
touch in the centre
of the reel or they
will cause a short

circuit.
To make
sure of this, they
should
be tested
with a battery and
galvanometer. The
ends
of the two
brass
wires were
then connected
to

board contains
eight coils of No. 26
Two VIEWS OF SIMPLE ELECTRIC Moron.
By P. CoopER.
the opposite
brass
German
S.W.G.
screws by two thin
The
silver wire.
links,
of
sheet
brass
with
a
hole at each end drilled in each.
contact studs are made of small pieces
The brass wires were then set so that they pro
brass sweated on to the heads of tin tacks, which
to
in.
truded i-32nd
clamp
beyond the ends of the reel on
were afterwards driven into the board
which the brass links are, thus entering the hole in
down the ends of the coils.
latter,
the
the hole in the other end of links going
The following is a description of how I made the
over the screw shank. The links were then soldered
reversing switch :—-An ordinary cotton reel, 1} ins.

The Model Engineer and Electrician.
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it and

reel

with

two

insulated from

Two L brass bearings were then
each other.
screWed to the baseboard,
with the reel pivoted
(on the screw shanks) between them, the two brass
ﬁxed afterwards.
contact springs being
The
current enters the switch by the bearing-pieces,
and leaves it by the contact springs.
The current
is reversed by turning the reel half a. revolution,
and is cut oil' by allowing the springs to press on
the body of the reel instead of on the brass wires.
The current enters the switchboard by the two
screws at the bottom of the board, passing thence
to the fuse above, and to the other parts of the
board via the amnieter; the latter and the two
tumbler switches
the only parts bought.
being
The board measures 14§ ins. by 8); ins., and has a
ﬁllet nailed all round the back edge. forming a recess
for the wires.
The design for making the small motor, also

wound with

six layers of N0. 26 S.\V.G.

n‘.c.c.

wire.

Instead

of

the ordinary
tubular commutator
ﬁtted a disc commutator. which
think
much simpler to make.
It consists of a
brass washer screwed to a circular piece of boxwood,
drilled for the spindle, and sawn in two. The hole
described,

l

now
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Brass

y/JPP'”95

w/r'e

Solder-ed

Baseboard
REVERSING Swn'cn.
in the brass must be a little larger than in the wood
or else the segments will be short-circuited by the
spindle.
The brushes were cut from springy brass, and the
The
terminals were taken from old dry cells.
motor cost me about 9d. to make and runs well 06
a single Leclanche cell.

Mm
WARM/MM

The Gyroscope and its Appli
cations:

.

whim/m
Win/ill] minim-“7d
mmmmm
Aluminum»
“on;

.

‘

From Spinning Top to Mono Rail.

MA

5\

By V. E. Jonnson, MA.

£1.

FOR SMALL

WORK.

Pow-ER

ELECTRICAL

la

illustrated, was taken from Chapter VI of THE
MODEL ENGINEER Handbook No. 8. The reversing
switch to be seen was made from instructions given
in the issue for August ist, 1902.
The amiature

I
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(Continued from page 397.)
N Figs. 7A and 78 we have a sectional drawing
(vertical) of the outer framework, together with
an enlarged (i.e., exaggerated)
view of the con—
trolling contact planes showing that they are
hollowed out in such a manner that when com
bined
with the adjustable stops in the centre
.of the bottom portion of the framework. the
desired controlling effect
obtained.
AF Band
H D are the contact planes,
one of the adjust
able stops—there being, of course, another on the
X represents sec
opposite side of the framework.
tional view of axis of gyroscope in contact with the
lower plane—the stop
so adjusted as to prevent
this axis touching the upper plane until
gets to
F. Similarly the stop on the opposite side
so
as
to
the
axis
the
lower
adjusted
touching
prevent
H,
it
from
to
arrives at
travelling
plane until
wards D.
In actual practice the travels of the gyroscopic
axis are limited to about half the distance between
A and
or
and D, for in the model photographed
the guard ring then comes in contact with the con
checked.
trolling planes and further movement
In order to obviate the travelling of the gyroscopic
axis too far along the controlling plane,
ground
down the contact portion of it as thin as possible.
and the adjustable stops (screw-threads working
through two metal plates screwed to the wooden
framework) are screwed up so as just to permit
a very light contact with the planes.
The exact
amount can only be found by repeated trials.
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have not found it necessary to add any further
mechanism, 11a, no mechanism to cause the gyro
scopic axis to return to its position 0/ neutral equi
librium.
To take a case in point, suppose that the equi
librium of the model has been upset in such a
manner that the gyroscopic axis has been caused
to come in contact with the lower plane, and has
travelled from H to X: let us suppose the usual
acceleration of X along H D has righted the appa
ratus, or, to speak more accurately, a little more
than righted it.
The gyroscopic axis now tends
to return towards A—now
travelling, however,
iree of the lower plane of the upper also, until
it come: to F, when it receives a contrary tilt (less,
of course, than the original one), and so on, until
Now, in actual practice,
equilibrium is restored.
save when the disturbing cause be a very violent
or long continued one, or the rotational velocity
of the spinning disc be insufﬁcient, the gyroscopic
axis should not deviate to anything like this extent,
but should move only a small distance from F and
H, through an angle of a few degrees only. And
the skill in building mono-rail models consists chieﬂy
in so carefully adjusting your controlling mechanism,

49!

words, to fall over to any appreciable amount.
The several
photographs of working mono-rail
models
in these articles show this very clearly.
The gyroscopic axis should just touch—"chip,"

[1—___'——_ﬁ
FIG. 7A.
ENLARGED View
CONTROLLING

Coxracr Pumas.
Adlai/'1 b/c a’l‘op
as it were—the contact planes and off again, save
when an unusual disturbing force occurs.
In the model so far considered the disc revolves
in a. vertical plane, but it is by no means necessary
that it should do so. It can revolve in a horizontal
plane, or even in one at an intermediate angle with
the same eﬁect.
Figs. 8 and 9 represent

swivel
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that such shall be the case. Always remember
This is
that the spin should be as great as possible.
the ﬁrst important point, and the other is that
the play of the gyroscopic axis between the planes
or, what is the same thing, of the containing ring
between the adjustable stops, be very small, as small
as possible, because this means that the controlling
mechanism is'brought into plane before the con
taining framework has had time to make its plane
In other
diﬁer to any extent from the vertical.

l

con/acl’

Brass co; F88
l'hre‘ dad car: '1

/

Ibrnuqh

wooden

'frame work

sfop

R3!/ or

Eleni/[on

To hold
Pu//¢y

Plane:

gyroscope)

Bras:

for

wire

stilt gyroscopes.
Fig. 8 is an ordinary gyroscopic
disc—in the photo an ordinary 35. 6d. top—the guard
The containing
ring of which has been removed.
ring is capable of revolving about a vertical axis
(on two pin points) within the upper portion of
the rectangular framework.
This framework should
be constructed preferably of wood or light metal.
It should be light, but rigid. Fig. 9 represents an
invented
improved form of the same gyroscope
by the writer, in which there is an adjustable
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rectangular framework (which can set at any desired
contained within the outer framework.
angle)
This gyroscope can be used to demonstrate the
fact referred to above, viz., that the disc can revolve
in any plane.
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pin' on_ which the axis spins in the direction in
In other words. the preces
which it is travelling.
sional movement is hurried on and (as before) the
apparatus rises.
The mono-rail model so far considered.
whilst

_;z__ l
Fro.

8.-———ORDINARY SrlLr
GYROSCOPE.

F10.

9.—IMPROVED STILT
Gvnoscove.

The manner in which they are used is as follows :
The gyroscopic disc is ﬁrst spun—the direction is
immaterial, but the spin must be a good one.
It is a. curious fact, but nevertheless true, that
some people are quite unable to spin one of these
i.e., to get sufﬁcient spin
gyroscopes
successfully,
on them.
The ﬁrst point is to use the proper kind
of cord or string, a strong but thin cord, preferably
ﬁshing line—ordinary string is useless—ﬁtted with
a ring or something of such a character that it can
be held by the hands and pulled hard without cutting
into the ﬂesh.
The cord should be as long as pos
sible but not too long, or it will rewind instead of
coming off. The writer can use a cord about 5 ft.
It must be carefully and tightly wound
long.
round the axle.
The apparatus is held by the con
taining ring in the left hand by the ﬁngers and
thumb, with the edge of the disc touching the
palm of the hand (where the ﬁngers join it). The
string can then be pulled taut without the disc
commencing to revolve. the pressure of the palm is
suddenly withdrawn by slightly increasing the
curvature of the entire hand, and the string pulled
This latter is most
with a steadily increasing force.
"
“
at the start, or, for that
Do not
lug
important.
matter, at the ﬁnish, but as described above.
The
foregoing remarks apply to the spinning of gyro
' scopes generally.
After spinning, the piece of apparatus is put
upright on the table. or bench. with the disc in the
position shown in Fig. 8. The feet should be
sharp pin points, so as to stick into the wood slightly
or the apparatus may twist sideways instead of
righting itself. Suppose it placed carefully upright,
it may balance for a moment, but commences prac
tically at once to fall sideways, the gyroscope at
to swing out of its initial plane
once commences
and turn its edge towards the front and back.
This action is hurried on by tapping the external

Flo.
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CENTRE or GRAVITY AS LOW AS POSSIBLE

perfectly capable of maintaining its equilibrium
whilst travelling along a straight line, is incapable of
turning a curve, the reason, of course, being that
such a turning alters the plane in which n is spinning.
And such alteration is. we know, most strongly
objected to by the spinning disc. and the apparatus
is thrown out of gear, as it were, and topples over.
Now it will, no doubt, strike some of my readers.
more especially after what has been said just above,
that we have only to turn our spinning disc through
a. right angle and make it horizontal instead of

FIG. IO.——EXPERIMENTING

WITH SriL'r GYROSCOPE_

vertical, and the problem is solved.
For Such a
does not have its plane of rotation altered
when rounding a curve.
at one time, was certainly the writer's
. Such,
opinion, and he constructed such a piece of appa
ratus (see Fig. 11) and found it completely success
ful up to a certain point. Such a piece of apparatus
(of which Fig. I I is a photograph-exposure 51! secs.
gy'roscope;5pinning and balancing itself on a slack
disc
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wire) will travel along a wire or rail, tr'avel round
a eurve at
the‘other end, and return to the starting
pomt (propelling force used by the writer being

..-~_'
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SAME

Whether any other student of_the gyroscope
knows of this curious and, at ﬁrst sight, perplexing
fact the writer does not knOW'. but he has never

;.‘H__‘_.._‘._._

__ ___): Ai on
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MoDEL DESIGNED AND CONSTRUCTED BY THE Wan-ER:
WITH ONE GYROSCOPE
THAT WILL "ROUND A CURVE."

gravity) provided that the direction in which it takes the
curve be !he opposile to the direction 0/ its spin, not
otherwise. It will not travel round the curve
the other way about unless the direction of its spin

Fm.
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seen it stated anywhere.
He has. however. seen in
several instances
statements by writers on gyro
scopes which clearly show that they have not known
it. Now why is this ? At ﬁrst sight it appears so

. _ r

MODEL AS in

flu.

10.x

be reversed,
but this is impossible. because the
direction 0] its spin must always be such as to mll
it along the contact planes from H towards D or F
towards A.

BALANCING

irsELE

wmesr

SPINNING on A “has.

Let us take our
extraordinary and unexpected.
ordinary stilt gyroscope of Fig. 8, and having spun
Hold
the disc,
put it as shown in Fig. 10.
shown, and holding it
the apparatus as there

e
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at arm's length, turn bodily round, keeping the
the apparatus in one horizontal plane or nearly so.
Turn ﬁrst in the same direction as the spin. Nothing
But commence to turn in the opposite
happens.
direction, and the gyroscope at once turns a somer
sault, and remains thus as long as you continue
in the same direction, but becomes acrobatic again
at once when you reverse.
Why does it do this ?
Simply because it is obeying the gyroscopic law
(already experimentally determined) of having its
axis of rotation in agreement with the axis about
which you are rotating it, and the direction 0] its
spin in the same direction as you rotate it,
When the model depicted in Fig. II is taking
a curve in the opposite direction to which it is ro
tating, this action does not interfere with the con
trolling action ot the planes, or only very slightly
so ; but when the reverse is the case, the gyroscopic
disc has a strong desire to keep itself vertical in
the same plane, and it appears this interference
action more than counterbalanccs the action of the
We have. therefore, arrived ﬁnally at the
planes.
result that a perfect mono-rail with one gyrosoope
is an impossibility.‘
The acrobatic action of the stilt gyroscope used,
as in Fig. 10, is a very powerful one ; a very slow
spin is sufﬁcient to show it, even a twist with the
This experiment can, of course, be per
ﬁngers.
formed with the ordinary compound gyroscope.
It will be noted that the model illustrated in
Fig. 11 has its centre of gravity lower than in that
of the former upright model.
This is a decided
advantage, and it is of the greatest importance to
keep it as low as possible.
Fig. 12 shows a form of compound gyroscope
which places it lower still. In this the axle plays
on the controlling plane at the point marked H,
and the gyroscopic ring turns on pin points at F
and G; this outer horizontal ring again turning
on similar points at A, and the point on its rim
diametrically opposite.
It will be noted this gyroscope is spun not by
a string, but by a band round the pulley P. This
axle and pulley runs on pin points at N and N‘.
It goes through the ring of the gyroscope without
contact. The bracket which holds this axle at the
top is such that the band can easily be slipped on
and oﬁ.
All these separate points are advan
tageous.

(To be continued.)

To Prevent

Tools, etc., from Rusting.
By M. M.

The following is a good method of preventing
rust on tools or any bright steel or iron articles,
which have to remain unused for long periods.
Cut up some white wax into ﬁne shreds. and dissolve
in as small a quanity of benzine as possible.
\Vhen
this liquid is applied to the bright articles with a
rag, the benzine evaporates,
a
thin coating
leaving
of wax on the surface of the article. This preserva
tive coating is quickly and easily removed when
required, by rubbing with a rag dipped in benzine.

'

When using contact planes—since Writing the
has reasons for no longer using
the word impossible.

above-the author
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Simple Model Steam Engine
Construction .—l .
HERE

By

“

AJAX."

.

are, no doubt, a number of the younger
readers of THE MODEL ENGlNEER who, on
taking up model steam engine construction
for the ﬁrst time are at a loss to decide what to
make, owing to the lack of simple instructions as to
how to proceed.
For the beneﬁt of these readers
the writer proposes to give a series of short articles
under the above heading, explaining in a clear and
simple manner the construction and working of
various types of model steam engines, which the
merest novice should have no difﬁculty in building
if the instructions given are _carefully carried out.
In the models to be described steam at a pressure
of 20 to 30 lbs. will be quite sufﬁcient to drive them
at a good speed.
Among the various types of
engines it is proposed to deal with will be horizontal,
vertical, and undertype engines; also a simple
steam lorry and diﬁerent types of railway loco~

motives.
It is taken for granted that the reader has some
slight knowledge of soldering and also of the various
properties of steam; if not, the necessary informa
tion can be gleaned from the pages of THE MODEL
ENGINEER and the series of M.E. handbooks.
\\ith regard to the tools required, the following
will be found necessary, and one or two may have
to be added to the list later on :-Soldering iron,
solder and ﬂux; hammer and one or two chisels;
metal snips; ﬁles (one or two sizes, both coarse and
ﬁne cut for brass and iron) ; scriber and centre
punch; small square; hand drill; screwplate and
taps, from i-i6th to 3-16ths ; vice (with jaws about
2Q ins. wide), and a metal piercing saw.
All the different parts which require turning,
such as cylinders, wheels, steam cocks, etc., can
be bought ready-made.
A lathe can be dispensed
with, and need not deter the prospective builder
from commencing, as the ﬁttings which cannot be
made at home can also be purchased very cheaply
at any of the model makers’ supply stores.
Figs. 1, 2, and 3 show the model to be described
ﬁrst, which, it will be noticed, is of a horizontal
type, with a single acting oscillating cylinder, this
being one of the simplest forms of working model
steam engines.
In constructing this little engine, the
foundation pieces had better be made ﬁrst, the
sizes being taken from Figs. 1, 2, and 3, which are
The bottom part is cut from a piece of
{- full size.
wood §-in. thick, and should be planed up carefully,
and the top edge bevelled to give it a ﬁnish. The
top part is a piece of i-in. wood, planed up so as to
leave it perfech square.
The two parts should be
held together by two screws driven in from under
neath.

This being done, we will now proceed with the
which is shown in Fig. 4. A piece of
bedplate,
sheet brass i-roth in. thick will be required for this,
which should be quite ﬂat. Now mark off the size
of the bedplate with a scriber and see that the
lines are quite square with each other. With a
hammer and chisel, or piercing saw, cut out the
plate, leaving a little less than 1-16th in. of metal
all round the line. \Vhen this is done, hold the
plate in the vice and ﬁle down exactly to the line
so as to produce a nice square edge.
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The next operation is to drill the holes for the
ﬁxing screws.
Altogether twelve holes will be re
quired—four for the screws, which fix the plate to
the wood foundation. and eight for the bearings
and steam-pipe standards. The four holes marked
a, b, r, d are plain ones made just large enough to
take small round-headed wood screws.
The other
eight holes must be drilled and tapped for i-iﬁth-in.
machine screws.
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for the holes for axle and crank-pin marked
out and centre-punched. after which they can be
drilled.
Now press the end of axle into the hole
in the crank (which should be a tight ﬁt) and with
the aid of a square set them exactly at right angles
centres

and sweat

together.

The crank-pin can then be treated in the same
way. after which remove all superﬂuous solder with
a smooth ﬁle.
“ith the screw-plate cut a thread
Fro.
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FIG. 3.—PLAN.
The bearings (Fig. 5) are composed of two pieces
of sheet brass well sweated together after the holes
for the axle and ﬁxing screws have been drilled.
The two supporting standards for the steam pipe
are made in the same way, but vary slightly in size.
as shown.
In the top of one standard a hole can
be drilled and tapped to take a i-ioth-in. setscrew
{or keeping the steam pipe in position as indicated
in Fig. 3.
The crank axle (Fig. 6) can be taken in hand next.
For this, procure a length of steel or iron rod 1 in.
diameter and Cut to a length of 2"; ins. exactly.
For the crank-pin, a short piece of a French nail,
cut to the required length, will answer the purpose
very well. The crank can be ﬁled up to shape
out of a piece of brass 3-32nds in. thick, and the

Three-quarters

[all

size.

on the end of the axle for a distance of § in. to take
These
can he bought
the ﬂywheel and pulley.
read y-made of about the diameter and width shown
in Figs. 1 and 2. When purchasing the ﬂywheel,
get one with a thread to suit one on the axle if
possible; if not, get one with a slightly smaller

diameter thread and re-tap it.
This brings us to the most important part of our
One of the size
little engine, viz., the cylinder.
shown can be purchased for about ninepence.com
plete with steam block, spring, and adjusting nut.
Having obtained a suitable cylinder, proceed to
cut a thread on the end of the steam pipe for screw
ing into the hole in the steam block provided for it.
Only a short length of steam pipe will be necessary,
as shown in Figs. 2 and 3, and the other end of this
should be provided with a union for connecting up
to the steam pipe from the boiler.
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A simple substitute for the union is shown in
the drawing, which consists of a short length of
tubing which can either be tapped to screw on to
the ends of the steam piping, or it can be left plain
and simply slipped over the ends of the latter and
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pin and screw on the little nut. The steam block
should now be. adjusted. by giving it a slight turn
one way or the other, so that when the cylinder is
in position for the working stroke the steam port
in the cylinder is directly opposite the one in the
steam block, as indicated in Fig. i.
In the drawing a small hole is
t
shown for the exhaust, but sometimes
,L‘ *4
5“
this is dispensed with and a nick made
“53’2"”
in the steam block to {allow a free
“is
for the exhaust.
passage
A short
tapped
u
length of pipe for the exhaust can be
/,6
fitted,
if
but
preferred,
this is not neces
y
\\
m
To give a ﬁnish to the founda
sary.
p/a/n hole;
’64” hole
tion the sides of the top part can be
painted in a "brick red" colour, and
'1
when nearly dry a number of horizontal
y—t'
_
and vertical markings should be made
%_——>-'_—_%
a’éL—
‘1; “C
deep enough to remove the paint so as
HOT
to give the appearance of brick work.
I
After a, little oiling up our engine will
as
be ready for steam, when any adjust
ments that may be found necessary
FIG. 4.—-PLAN or BEDPLATE.
with regard to the cylinder and steam
block can be made.
the joint neatly soldered when connecting the en
A suitable boiler for working this model will be
gine up to the boiler.
described in a future article.
In assembling the different parts of the engine,
(To I): continued.)
the bedplate will, of course, be screwed down ﬁrst,
then the bearings and supporting standards for the

Workshop Notes and Notions
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A Non-Corrosive
By M. M.

h

6.——CRANK

shaft to prevent lateral play, after which the fly
and pulley can be screwed on.
The steam pipe can be pushed through the holes
in the standards and screwed into the hole in the
steam block already provided for it.
Now put the
cylinder in position and slip the spring on the pivot
wheel

Q)

Fluid.

good flux for use in soldering elec
trical connections, Bowden brake wires,
important that the
and other ﬁne work where
made by dissolving
work should not corrode,
ﬁnely powdered resin in methylated spirit.
the
parts to be soldered are well cleaned and the jomt
will
fear
no
be
entertained
washed after soldering,
that the joint will corrode.
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the axle through
brass collars or
should be placed
soldered
to the

31%

steam pipe.
Now place the end of
one bearing and slip on two small
washers (see Fig. 3).
These collars
in the position shown and carefully
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Needle Valve Agitator.
On many carburettors the needle of float chamber
projects above the ﬂoat
chamber cover very little,
making ﬂooding difﬁcult,
with gloves
particularly
°
on.
Here
a device to
overcome
the difﬁculty.
It consists simply of a
thin tin or brass disc being
soldered
to the end of
the needle.
Referring to
shows
drawings, No.
ﬂoat chamber cover with
N°
needle B and disc A ﬁtted
to same;
No.
shows
needle
shoulder
showing
enlarged,
turned on to suit hole in disc A.
Remember, the disc must be made of
very light material, the faintest touch
of solder being sufﬁcient to hold it
Unless the disc
in place.
light,
will upset the petrol level.
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of i2-i3 lbs., depending on the type and power
of machinery to be put in; but the hull and deck
ﬁttings should not weigh more than 5—6 lbs.,of
which the hull of sheet brass (28 B.W.G.) will
weigh, including paddle-boxes, 3} lbs.
Supposing
that the displacement will be about 12} lbs., the
area of the immersed portion of the midship section
will have to be got, and a way of doing so is as fol
lows:
As 27-72 cub. ins. of water are equal to
I 1b., it will take 27-72 cub. ins. multiplied by 125 lbs.
(the weight of boat), which is equal to 346-4 cub. ins.,
displacement, which, when divided by the length
of boat on the L.\V.L., and the result divided by
the coefﬁcient of ﬁneness (which is ~5 for this type
of boat), will give the required area.
Having
settled on the displacement and drawn a section
of the widest part (which should be just aft of mid
ship), with the required area of immersed section
and the height of freeboard, which in this case is

Power Boat Construc
tion in Metal.
By DAVID Scorr.

(Continued from page 156.)
\VILL here give an idea of how to prepare
the design
plans which will fairly represent
of the boat to be modelled.
we
Suppose
of the river type as the
take a paddle steamer
subject: one or two photographs of the prototype
in different positions should be obtained, also the
principal dimensions, such as length, breadth,
depth. also draught forward and aft. The length
is usually given as over all, the breadth moulded
is the extreme breadth, and the moulded depth is
the depth from the main deck at the side to the
top of keel.

I

\
No.

lO.%THE

-

.vr-‘x
(1\*45""

" COLUMBA

":

The photograph (No. 10) is of the Columba, one
fast paddle steamers on the Clyde, with a
length of 3m it, breadth 274 ft., and a moulded
depth of 9~2 ft., the draught being about 5-5 it.
that the length of model is proposed to
Suppose
be about from 4 to 5 it, the most convenient scale
will be 3-16ths in. = I it, which will make the
model 56 5-16ths ins. long, 5} ins. broad, and the
depth 1} ins., which it will be seen will have to
be increased somewhat if a working model is desired.
Having ﬁxed on the length, the breadth and
depth can be increased in two ways, either in pro
portion to one another—that is, about 3 to i,or
by putting more on to the depth below the water
line.
I have adopted the latter course. A boat of
this description will have to be built very light,
and should be built for a weight or displacement
of the

497
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A FAST CLYDE

PADDLE STEAMER.

3 it. 7 ins. (about), and when brought to scale
dimensions is equal to -77 or fully } in.
The sheer plan (Fig. i) should now be constructed,
putting on a base line and L.W.L. parallel to it if the
Now, referring
draught is the same at both ends.
to the photograph, it will be seen that there are
three mouldings or headings,
the top or bulwark
rail running parallel to the bottom one, which is
deck,
as is usual when there is no
just above the
waterway at the sides, and the height from deck
to top of rail in this class of vessel is usually from
2 it. 9 ins. to 3 ft., so that by setting the dividers
to the bottom of the lower moulding, and the top
of the uppermost or rail one at any part along
the photograph, and measuring the distance down
immediately below that part, the height from
the water-line will be got, and this can be applied
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to suit, being a matter of give and take between
the two. To further correct the frames, buttock
lines should be ‘put in, the-body plan being divided
vertically, and the points where they cut the
water-line, deck line, and frames transferred to
the sheer plan. when a line drawn through them,
taking each line separately, should show fair,
not, the other two plans altered slightly
and
to suit.
As will be seen, the
building of this model will
have to be built in much
the same way as the speed
model — merely a shell
stiﬁened in one or two
places, with as few seams
as possible, only one being
shown on the midship sec
and the body
tion (Fig.
The bottom piece
plan.
ﬂanged in at the joint
to stiffen it, because when
being hammered to
if

immediately above to get the height of the prome
An
nade deck, funnels, mast, paddle-boxes, etc.
stanchions on
promenade
other guide is the
deck, which are generally about 3 ft. high.
Having got the sheer drawn on and the general
outline, the next to take in hand is the half-breadth
plan (Fig. 2), after dividing off the length into a.
suitable number of frame spaces about 3 ins. apart.
Of course, a suitable scale for the plans will have to
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shape

the

edges

will

be
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will also keep
the seam fair when prcs
for soldering.
sing close
Of course, a framing of
wood will have to be em
No. ll.———SHOWING CONSTRUCTION
or KEEL or A CARGO STEAMERI
ployed as before, a piece
' PLATES LAP-JOINTED AND Jomrs Joocuzo.
being shaped to form the
counter from the transcm
be adopted for the model.
half-size being most
frame (No 17) aft, forming the bulwark there also.
suitable. Having got a centre-line on and the
The bottom plate can be expanded, laying off from
the centre line the breadth for each side at each
breadths at the L.\V.L. and deck line marked off
frame, plus
in. for ﬂanging and about
at their widest part, which
in. at the
just at the after-side
of frame, the ﬁrst water-line should be drawn on,
ends for fairing.
pattern or template of stiff paper
can be taken of the side~pieces. but the bulwark
making
fairly ﬁne on the forward body and
rather fuller on the after body. The deck line
should be cut down to the deck from frame i6 aft,
should next be drawn on and made to please the
and the bulwark there being put on ﬁrst round the
stern to each side, leaving on 3-16ths in. below the
eye, both sides being completed to give a better
idea of it.
From these
two lines
one or two
frames of the body plan
should be sketched
(Fig.
in
to the full size of
model, getting the heights
from the sheer plan, the
most suitable ones being,
besides the midship one.
one between there and the
forward and the after ends,
which in the drawings
given are Nos.5 and 13.
Having got the breadths
marked on, a fair line
on
should be sketched
these
through
passing
points, and meeting the
centre—line at the bottom.
The body and sheer
No. l2.—CENTRE GIRDER OR INSIDE KEEL BEING consrnucrizo.
plans should now be divi
ded up below the L.W.L.
deck, which
by a suitable number of water-lines, and one
ﬂanged
into joint with the side
about the middle drawn on the half-breadth plan,
plates.
cuts the frames
The midship section (Fig.
getting the breadths where
shows a half-section
The body plan
9, 13 from the body plan.
through the paddle-box, the sponsons (5) of “111611
got three
can now be completed, having now
of
are
wood and are screwed on to the sides 0i hull
breadths for a guidance, and then the rest of
They are also checked to form a fender and to receive
the water-lines drawn on. fairing them up while
the bulwark which goes round there, the ends of
bulwark being soldered to the side of hull.
doing so, and altering the frames on body plan
wavy, and
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The sides and top of paddle-box are of thin
sheet brass, the sides being ﬂanged in and soldered
to the top. As shown, the sidepiece
(outside)
is cut away, leaving a ﬂange down about 5 in. bread,

of the box and bolted to the lower half, and a
collar soldered on instead to ﬁt over the shaft,
but in any case a small piece of sheet brass will
have to be soldered inside, immediately below the

n
SHOWING
No. l4.—PHOT()GRAPH OF HALF-MODEL or 8.8. “SLEMISH,
STRINGERS,
BALLAST TANKS, DECKS, arc.

and a thin piece of wood with the necessary carving
on it let in and held on with small pins, with the
but a stiff piece
ends doubled over on the inside;
of aluminium could be used instead,
ﬂanged and
riveted to the top, and kept ﬂush with the outside,
all round to
a thin piece of wire being soldered
make a ﬁnish.
The paddleboxes are SCl'CWCCl to

i

l3.—SHOW1NG

THE

TANK FLooRs

115‘-

OF A BOAT BUILT ON THE

the sides of the deckhouse. and lift on with it, taking
one-half of the paddle shalt bush with it, which is
soldered on, the bottom half being soldered to the hull.
Another way is to have the top half of bush free

POSITION

OF FRAMEs,

shalt and about 2 or 3 ins. long (A, Fig. 4) to catch
any water which may ﬁnd its way in, and lead it
out again by a small hole at the bottom. A light
angle should be soldered (B, Fig. 4) along the sides
for about half the length amidships, and tied by
strips of brass at three or four places.
The other half of the midship section is through

a!”

No.
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H!

DOUBLE-BOTTOM PRINCIPLE.

12, and shows
the outside of paddle-box,
frame
the stays being of {-in. brass wire. with the ends
ﬂattened, the bottom end being soldered to the
hull and the t0p pinned to the sponson.
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should be.
As mentioned before, the deckhouse
made to come off, the joint being at the top of
bulwark,
the deckliouse being of light con
the
struction and the sides well tied with knee- or cross
especially at the paddle‘boxes. I have
pieces,
omitted to put in the boat davits, but.they should
lift with the deckhouse.
Fig. 5 is a section of the bulwark forward, and
'
the method of attaching the deck there.
shows
The rail on t0p is a very small brass tube, ﬂattened
The other
and soldered on.
to an oval section
mouldings can be of thin brass, with one side ﬁled
ﬂat. If it is desirable to have the seam ,hull ﬂush,
the bottom part should be joggled before it is put
in position, and Fig. 6 shows a method of doing
so, the bottom half, which is made of hard wood,
It
being held in a vice or ﬁxed to the bench.
would take about 2 lbs. more to put this model
} in. further down in the water.

will have to be increased, according to what weight
of machinery, hull, and deck ﬁttings is wanted to
To make a scale model of such a vessel
be put in.
as the Lusifam'a to, say, i-ioth in. = 1 ft., would
be almost impossible, as the sizes work out to be—
length (O.A.), 49}— ins.; length (B.P.), 47% ins;
breadth, 5% ins.; depth (moulded), 3} ins.; and
draught of 2} ins., which will give a displacement
of about 10} lbs. ; but by building to a larger scale,
or increasing the breadth and draught (depth) a
little, there would be more chance of having a
satisfactory working model, and then it would have
to be merely a shell of very light material. Gener
ally speaking, the larger and ﬁner the boat to be
modelled,
the more difficult it will be to keep to
scale.

The photograph (No. i 1) shows the keel ofza cargo
of about 270 ft. in length. and shows the
method of construction, the plates being lap-jointed

steamer

No.15.~GEi~:F.RAL VIEW OF THE DECK, LOOKING
The sides of the hull can be made in two pieces.
which will make the stem easier to do, the seam
being in line with the top or rudder-post, and a ﬂange
formed, as in the bottom, for about three-quarters
of the length amidships, to which will be soldered
the ties, doing away with the angle.
The building of a model cargo or passenger
boat more or less to scale, and adhering to the form
of construction adopted in large vessels as far as
practicable, would be somewhat different from
any of the previous methods, as they are mostly
built on the ﬂat keel and centrc~girder
system.
In this case, the keelpate will be the ﬁrst to be
taken in hand after having the necessary
plans
to work from. When preparing plans, it has to be
known whether the model can be built to exact
scale or not, whether the breadth and draught

Noveinber 18, i909.
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a ﬂat surface
and the joints joggled to present
on the inside, to simplify the construction of the
It will be noticed that the end of
centre girder.
the first plate is set down in the centre in the form
of a channel, and that is to take the lower end of
It is not necessary in the model
the stem bar.
keel;
to have a number of plates to form the
making it in one piece would be advisable, because
joints of that description would not look well.
At the after-end the keelplate will have to be
doubled up to ﬁt round the lower end of sternpost.
The sets of keelplate will be got from a body plan.
The next to do is the ccntre girder or inside
keel, and it is formed of a number of plates—in
this case about 28 ins. deep, heightened to form a
sole for the engine and reduced
to accommodate
the boilers,
the strength being got by increasing

The Model Engineer and Electrician.

are connected,
but from 2-3 ins.
frames)
be found quite sufﬁcient in a model, and can
be spaced closer
desired.
The vertical angles
Should be riveted on in the model, so that when
soldering on the frames they will be sure to remain
ﬁrm, and a broader angle will be required to allow
of doing so.
The frames can now be taken in hand, a template
of each being made of wood, and the frame set
over it, as in the case of the tugboat, only it will
be in halves, but should be erected as one with the
template. To keep the frames fair while building.
the kcelplatc, with girder attached, should be ﬁxed
to a building board, at the ends of which should
be ﬁxed pieces of wood high enough to take the
highest frame, and on them a stiﬂ batten should be
ﬁxed, so that when the frame
can be held
erected
(the

it

is

if

will

is

is

is

;

FORWARD

FROM

rm: BRIDGE.

cut at the sides of the tanks, and the top pieces
bracket on to the sides and in line with the lower
on.
It necessary
halves when the plating there
when all the frames, beams. bulkheads are in, and
the whole faired up, to put in the keelsons, but in
a model the shell should be put on when all the
frames
are in place and faired, putting in the
keelsons
to scale about 515 it. apart amidship,
If
and beams
a metal deck
desired afterwards.
it
desired to put on a metal deck, as is common
in a cargo boat, a stringer or strip of metal should
be completed all round the side of the deck ﬁrst
and ﬂanged up to fasten to the shell. or a small
angle can be put on to make a. connection instead
oi ﬁanging, and where there are hatches; deck
houses, and engine and boiler casings,
they should
be connected to the deck by a small angle, the deck
is

LOOKING

is

"SLEMisH,"

at the top to a centre-line. Of course, a piece
will have to be taken out of the template tmallow
of its going over the girder.
This boat
also
built on the double-bottom principle, and the photo
graph (No. 13) shows a view of the tank ﬂoors,
and right aft are a few whole frames.
Next
a
next to that
a shallow ballast
deep ballast tank
tank, which forms a seat for the engines, the tunnel
for propeller shaft running through the deep tank.
The break shown
where the boilers go, the frames
The frames in this case are all
being whole. there.

is

NO}. l6.—SS.
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is

7.}

For
the thickness of metal and adding side girders.
the model this can also be in one piece, with small
angles at each side along the top and bottom,
in. on each ﬂange, the bottom ones connecting
to keelplate and the top ones to a rider-plate (which
is put on all" the frames are in plate) of about half
the breadth of keelplate. The photograph (No. 12)
shows the girder being constructed in the shipyard,
and it will be noticed that there are vertical angles
which go on each side the exact spacing of frames,
which are about 24 ins. apart, and to which they

if

18, 1909.
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plating and beams being cut out to allow of the
hatch, etc., sides going down to the under side of
beams.

N0. 14 is a photograph of the half model from
which are marked the positions of frames, stringers,
ballast tanks, decks, and shellplates, etc., and is
typical of what is done in shipbuilding practice.
The principal dimensions of this vessel are—
Length (O.A.), 260 ft. ; length (BR), 250 ft. ;
beam (at main deck), 35% ft.; breadth (moulded),
36 ft. ; depth (moulded), 18} ft. ; to bridge deck,
25} ft. ; loaded draught, 16$Lft., and a rise of ﬂoor
——that is, from the keel to the side on the bottom—
of X2 ins.
The coefﬁcient of ﬁneness for this boat
would be about ~65, as it is fairly ﬁne, the average
cargo boat being -7 to ‘75, and -8 for a very full one.
For a ﬁne passenger steamer the coefﬁcient would
be -6, and for a very ﬁne one -5.
Building a model
of this cargo boat to a scale of 3-16ths = 1 ft..
the displacement would be about 225 lbs.

MR. C. W. BARTHOLOMEW'S
Scale: 3 ins. =

November 18, 1909.

It will also be noticed that
she is built to carry.
the decks are steel, the io'c'sle deck and the poop
(aft) being the only bits covered with wood.
(To be continued.)

The Latest in Model Loco
motives.

By,HEnRY GREENLY.
N the middle of last year I was commissioned
by Mr. C. \V. Bartholomew, the squire of
Blakesley, to prepare a design for a new petrol
"
“
The old Petrolia (which was illustrated in
engine.
THE MODEL ENGINEER several years ago) had done
good service, and was in a state which would, before
many months, require rebuilding. The new engine,

PETROL-DRIVEN 4-4—-4 TYPE TANK LOCOMOTIVE.
,' Gauge, 15 ins. :
Horsepower, 12—14.

i/t.

. Photograph No. 14 shows the half model of this
boat (ss. Slemish), with the arrangement of shell
plating, positions of decks, bulkheads, keelsons,
the sides of inner bottom, etc.; the well between
the bridge and fo'c’sle is shown painted in, which
is usual instead of being cut out. The shell-plating
ends are all lap-jointed, and can be done so in the
model, the after end of each plate lapping on the
forward end of the one aft of it. Two views of
are shown—the
one
of the Slemish
the deck
(No. 15), a general view looking aft, and the other
looking forward
one (No. 16) from the bridge
and down the hold, and shows the top of the inner
bottom (tank top), with the frames bracketed to
The principal feature of the deck
the sides of it.
work is the large hatches and their peculiar shape,
the sides being on a. slope to facilitate the loading
and trimming of coal, which is principally what

was
to be more
loco-like in external
than the previous one.
As the gauge and scale was the same as the
"
Little Giant," the preliminary design was prepared
with a view to the use of as many of the patterns
belonging to that engine as possible.
The next question was to settle the position of
the motor and gear-box,
and to place it in such a
way that the mechanism could be hidden without
necessitating any casings or coverings which would
Another point
spoil the symmetry of the engine.
was the distribution of the weight, to say nothing
of ﬂywheel, clutch, etc., clearing the axles of coupled
however,

design

wheels and bogie.
After some experiment I decided to place the motor
in
between the coupled wheels and the gear-box
A
front of the driving wheels on a lower plane.
Wicksteed's three-speed
gear'box was chosen.

The Model Engineer and Electrician.
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This box provides

Width over footplates: 25 ins.
\\'eight loaded : I ton 5 cwts.
Bogics : Adams pattern, with spring-controlled
sliding pad.
Water tank : 10 ins. by :6 ins. in boiler casing.
20 ins. by 10 ins. by 4 ins. under seat.
Pump: Albany patent waters:aled.
Radiator : Vertical, ﬁtted with ﬁfty }-in. tubes
arranged in a circle.
Total length over buffers : 11 ft. 3 ins.
The driving and coupled wheels are of Hadﬁeld's
cast steel, and the clutch is one of Messrs. Heywood
clutches.
and Bridge’s
metal-to-metal
patent
The brakes are worked by a foot lever, but the other
levers in the cab are as much as possible of locomo~
tive character.
The magneto ignition is ﬁxed.
and the driving is, therefore, done by the throttle,
which is of the standard steam regulator design
(externally), as illustrated in Tm: Mount. ENGINEER
for March 26th, 1908. The whistle is operated by
air, and the exhaust is utilised to draw the cold
through the front louvre ventilator, and thence
through the vertical tubes of the radiator.
On test the engine ran with a total train load of
2 tons 7 cwts. a distance of 2,017 ft. in 1 min. 10 secs.

means of changing the gears
without declutching the engine, the gears always
being in mesh, and one speed or other engaged by
small expanding conical metal clutches worked
i. had previously
from a three-throw crankshaft.
had experience of this gear on two cars belonging
to Mr. Buller, which had been running several
thousands of miles without showing any signs of
wear.

This gearbox, as usual in motor-car work, is
This,
made only with one speed on the reversv.
of course, rendered it useless for the purpose
intended, and as a gear
for which
it was
connection was required between
the overhead
conntershaft and the gear-box spindle, a sliding
reversing gear was placed here, the idea of a
sliding double crown wheel on the driving axle
being abandoned as a doubtful solution of the

difﬁculty.
Owing to a larger crown wheel than at ﬁrst
anticipated being stipulated by Mr. Wickstccd,
the engine could- not be placed in the position in
tended, and as the ﬁxing holes had been drilled,
the engine was reversed, as shown in the diagram,
with the ﬂywheel situated at the back of the engine.

—
GENE/314

505

-|—__:—-——;——._—____—_
4

ﬁRFHNOZME/YT
or MLcHArv/JM

:YL/NOZR

/

\
anal/a”...

L

Ax/rbora
Mr remnq

54!

' *7

— £-'o"—

~ ~W_.Wk W,_

DIAGRAM or Mn. C. W. BARTHOLOMEW'S

PETROL

diiﬁculties was ﬁnding a
One of the greatest
standard engine which would go between the frames.
“ Humber,"
" Aster,"
tour-cylin
The
two-cylinder;
der; and " N.A.G.," tour-cylinder engines were
and the latter chosen,
among those considered,
narrow cast-iron
because
of its compact design,
crank case (weight was not to be considered), and
The leading dimensions of the
good workmanship.
locomotive are as follows :—
Scale of loco : 3 ins. ; 4—4—4 type tank.
Gauge of loco : :5 ins. ; 15§ ins. on curves.
Width between tyres, 14} ins.
Motor: N.A.G. ; 4‘cylinder ; 12-14 h.-p.
Cylinders : 75 mm. by 85 mm.
Ignition: H. T. Bosch magneto.
Driving wheels : 18 ins. diameter on tread.
Bogie wheels : 9 ins. diameter on tread.
Length of frames : 10 it. 4§ ins.
Height of boiler centre : 2 it. 2 ins.
Boiler casing; 16} ins. diameter, outside.
Height to top of chimney : 3 ft. 2} ins.

l
1

212“

Diuqu

‘_..

4—4—4 TYPE TANK

/;a~
LOCOMOTlVE.

over a line mostly uphill, and having gradients
varying from I in no to i in 24. The total tram
load up i in 24 was 4} tons and up I in 30, 5} tons
The ﬂying speed on 500 it. of
was negotiated.
practically level track with one coach and 51::
passengers was 32 miles per hour (a scale speed of
128 m.p_h.), which is the highest I have yet recorded
As to the mammum
on a i5-in. gauge railway.
load on a level I do not think Mr. Bartholomew
has enough stock to prevent the locomotive starting
with it.

A Hint for Fretworkers.
By M. M.
Fretsaw blades usually break oﬁ at the ends
The risk of
they are clamped in the frame.
breakage is greatly minimised if the ends of the saw
are made red hot for about half an inch in the ﬂame
of a candle, and allowed to cool, thus softening the
where

ends.
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Motor Cycle Notes.
By

“

PHOENIX."

Tyres for Passenger Motor Cycles.
Ever since I ﬁrst broached the subject of tyres

for use on powerful motor bicycles with side cars
has included letters
attached. my correspondence
from users of such combinations, many of them—
indeed, the majority—complaining
that the wear on
the driving wheel tyre is excessive and leads to
considerable expense in the way of repairs and
renewals.
Readers will remember that in a subse
quent note dealing with the same matter I quoted
the opinion of a well-known tyre expert, which was
to the eﬂect that all machines ﬁtted with engines
of 5 h.-p. and upwards. and especially those set to
propel side cars, should have zl-in. section tyres in
place of the usual zl-in.
l brieﬂy outlined the objections which might be
raised by the average motor cyclist against the use
of the larger tyre, and these objections are, I ﬁnd,
upheld by most of my correspondents.
the general
demand being for a tyre which will ﬁt existing
21-in. rims and yet be stout enough to meet the
Vi ith the idea of testing the relative
added strain.
merits of some of the best known tyres in fair com
petition the one with the other. I procured three
26-in. by 2:}-in. standard tyres selected at random—
"
One being a
Shamrock Excelsior,” with rubber
studded tread, made
by the Hanover Rubber
Company; another a "Continental,"
supplied by
the ﬁrm of that name ; and the third a " Dunlop,"
of the latest type with non-slipping tread. Each
has been subjected to the same amount of usage,
the mileage
being carefully recorded
by speedo~
meter.
The whole of the distance run has been
with side car and passenger, the. engine being of
5—6 h.-p., and the speed always as high as circum
stances permitted.
Each tyre was kept on for rather
over 500 miles, and although this is. of course, by
no means sufﬁcient to test the wearing capabilities
of the tyres to anything like ﬁnality, it has sufﬁced
to show how each has fared in comparison with the
others throughout what may be termed the “ pre
"
stages of wear.
The Dunlop tyre shows
liminary
It
up decidedly better than either of the others.
has lost a smaller percentage of its original weight
and the. non-slip tread is left in better condition
than those of the other tyres used.
It is ﬁt for
considerable further service before requiring a new
tread—I am now speaking of non-slipping qualities,
and not so much of actual wear.
It is still a good
non-skid, whereas both the others are fairly smooth
on the immediate tread. although the studs or other
from the sides.
projections have not disappeared
The Dun10p was. I think, the fastest of the three
tyres, and its non-slipping qualities were very
pronounced.
The Shamrock tyre is a very good one, although
not so good in my opinion as the Dunlop.
While
its studs last they form a very effective means of
overcoming side-slip; but the tyre I had of this
make were its studs off rather quickly. and although
faster with the smooth tread, it is now not so safe
when the machine is to be used for riding solus.
No other fault could be found with it as the
tread is still of a good thickness and the rubber
and general construction are both of a high class.

and Electrician.
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I liked the Continental tyre least of all. It had no
appreciable non-skid tread from the ﬁrst, was a
dreadfully tight ﬁt to get on and off the rim, and
shows greater signs of wear than the others.
There
are more patterns than one of the Continental
tyres I know. and I have heard very good accounts
of some of them, but the particular tyre I tested
certainly did not compare favourably with those it
The impression left on my
"competed" against.
mind is that of the three the Dunlop tyre takes
It wants a lot of beating where hard
ﬁrst place.
drubbing work has to be done, and those who are out
looking for satisfaction with the driving wheel tyre
of their high-powered passenger motor cycles might
do a lot worse than give it a trial.
Means of Reducing Speed.
I often get letters asking me how the speed of
motor cycles may be increased, or. rather, how to
make their engines propel them at a faster rate;
but not very many of my readers desire apparently
to know anything about the best ways for keeping
One correspondent, however.
the speed down.
writing from Nottingham, says he has recently
machine,
the speed of
acquired a twin~cylinder
which is much too great for him, and he fears a
conﬂict with the police, if nothing worse, unless he
This does
can make his mount more controllable.
a difficulty, I know, with powerful ma
represent
chines of the twin type when handled by those
whose experience of same is somewhat limited. and
the most natural way out of the difﬁculty for them
is to restrict the speed by frequent lifting of the
exhaust valves, thus cutting the engine out altogether
This, although efﬁcacious
at repeated intervals.
enough in one way, is unsatisfactory in another. it is.
to say the least, an irksorne obligation to have to be
constantly manipulating the exhaust lever and.
with some engines, it induces that greater nuisance.
A magneto cut-out
"p0 ping" in the silencer.
but it, too, must be kept in
provrdes a substitute;
constant iise if the speed is to be restricted by
The
shutting off the engine every few seconds.
great idea is, of course, to be able to set the levers
so that the engine will prepel the machine at the
desired rate of speed for more or less lengthy periods
at a stretch without any need for constant manipu
lation, and this can only be done by experiment
and careful study of the behaviour of the engine
in every varying circumstance.
It really requires very little skill to ﬁnd out just
how far one may cloSe down the throttle and still
keep both cylinders ﬁring regularly, and the move
ment of the extra air lever must always be made
dependent upon the throttle Opening and not the
It is
other way round, as some appear to think.
advantageous to run machines ﬁtted with magneto
ignition with the Spark lever advanced as far as
ssible; but with a new twin motor of high power.
in good trim all round, it may be found advantageous
at ﬁrst to retard the ignition a little as an aid to
In passing through towns
keeping down the speed.
and villages, especially those having speed limits.
it sometimes pays to close the extra air altogether,
and then throttle down to a very low point, keeping
This generally results
Spark lever slightly retarded.
in even ﬁring in both cylinders and a low, constant
speed. The slightest further opening of the throttle
will suffice to correct at once any tendency for one
Such conditions of running
cylinder to cut-out.
are unsuitable for any length of time, while ‘workmg
on the open road. as if persisted in they Will result

November 18. i909.
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in undue heat being generated and the speed will
also, of course. be too low.
The extra air lever
may often be called into play as a means of reducing
If the throttle is set to give about what is
speed.
required in the way of s eed on the level and on
moderate rises, then as sight dips in the road are
met with and the machine goes ahead faster than
is desired, a little more air will, by weakening the
mixture, cause the machine to slow down slightly,
although the grade being in its favour, the only
result is that desired, viz., keeping the rate of
It may be urged that a better and
progress even.
more economical way would be to shut down the
throttle slightly, and if the grade is of any length
or steepness this is so, because the valve lifter can
then be raised and coasting resorted to ; but in the
case of only slight declivities, a little more air is
the best plan so that the throttle lever may be left
where it was, and there is no need then to ﬁdgct
with it to regain the old position.
Those who experience
difﬁculty in mounting
their machines owing to the speed at which they
start away should try a free engine clutch.
The
difﬁculty is entirely overcome with one of these
ﬁtted.
" Novelties at the Stanley Show.
“
Roe
I have. received from Messrs. A. W. \Nall. Ltd.,
"
“
Roc
motor cycles, particulars of
makers of the
two novelties which will be exhibited by them at
the Stanley Show. which, as all my readers are aware,
opens at the Agricultural Hall, lslington, on Friday,
next, the 19th inst. The ﬁrst is a 4~cylinder motor
bicycle of 5-6 h.-p. This is built up on an open
pressed steel frame or chassis, cardan shaft trans
miSSion, clutch two-speed
gear, foot starting. etc.
This model is a distinct departure from the conven
tional, and may be terser described
a one-track
A wide suspension seat is ﬁtted in
automobile.
“
"
C
substitution of the usual saddle, and a patent
suspension fork. The car idea extends to the mud
wings or guard—an integral portion of the frame—
and which provides a most adequate shelter to the
rider. The design is registered and possesses several
patented features. The disposition Of the main shaft
to operate the valve mechanism, magneto. and two
speed gear. is not the least noteworthy feature in a
clever and extremely interesting machine.
The
ﬂywheel is placed in front of the engine, all the
bevel
the
working parts (including, of course,
gears) are entirely enclosed—an ample silencer is
ﬁtted.
Foot control is provided to operate the
An ingenious feature
clutch and two-speed gear.
of the starting arrangement is the requisition of the
low speed gear band to serve the dual purpose of
starting up the engine by convenient foot pressure.
The other novelty is known as the "Wall"
auto wheel, and is an ingenious motor attachment
This will be shown on
for ordinary pedal cycles.
"
"
Roc
models.
Stand 88 separate from the regular
It is a little pneumatic tyre wheel of 20 ins. diameter,
with self-contained mechanism—Le" engine, mag
neto, carburettor, reduction gear, and fuel tank.
The whole is coupled up by an ingenious patented
attachment to the pedal machine.

A Petrol Saver for Motor Cycles.

A little appliance which is ﬁnding an extensive
motor cyclists is the ﬁtment known as
\Vhite's Economiser and Easy Starter," of which
W. & R. Jacobs, Of 39c, King William
Messrs.
Street, City, are the vendors. The device simply
comprises a metal cup which ﬁts on to the bottom
sale among
“

and
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of the carburettor spray chamber, and is provided,
on the under side, with a series of openings prac”
" ﬁxed air
tically corresponding in area with the
openings of the carburettor. A second and shallower
cup ﬁts around the ﬁrst one, this also having the
same number and size of holes as the main attach
ment. The shallow cup is provided with a small
projecting handle which enables the user to slide it
backwards and forwards over the ﬁrst series of
openings so as to open
or close the latter, and
those in the carburet
tor, at will.
When
“
shut"
placed in the
position all air is com
pletely cut off from
and
carburettor
the
the powerful suction
produced by the engine
on
the jet induces
sufﬁcient petrol vapour
to reach the cylinders
without any necessity for ﬂooding the carburettor.
“'hen the engine has thus been started, the
shutter is pushed into the “ open ” position and
normal conditions ensue.
l have been trying one
of these ﬁtments on a " B. and B." carburettor,
and find it a great aid to easy starting and also a
means of economising petrol, as the engine can be
throttled down much lower than is otherwise possible
when the device is partially or wholly closed.

Replles in Brief.

1. G. S. (Berwick).—-You must slightly lower the
F. K.
weight on the needle valve, not raise it.
(Brighton).—You
had
better write the makers.
L. M. ].
They are responsible without doubt.
(Liverpool).-—A single-pointed sparking plug is less
Oil
likely to get sooted up than a multi-point one.
less at a time. but rather more often.
M. P. S.
(Kingston).—New tappets are undoubtedly needed.
but the cams should also be examined for wear.
No, the Triumph Company do not make a twin
cylinder machine.

Practical

To

Letters from Our
Readers.

The Use of Fibre.
or The Model Engineer.

THE EDITOR

DEAR Sine—There is an article used in the elec
trical trade that is worthy of being known to our
It is made
family of constructionists, viz., ﬁbre.
in nearly every possible thickness, from that of
in
wrapping paper up to {l in. It is homogeneous
texture, easy to work with the saw, ﬁle, or in the
lathe. The working of it reminds me very much
It bears abrasion when
of the hardwood maple.
A ﬁbre
combined with pressure extremely well.
collar } in. in thickness has taken the thrust on
our shop drilling machine for six years, and is
We have now
now seemingly as good as ever.
in constant work pinions made of ﬁbre on our small
wind, and rain."
hoists,
to “sunshine,
exposed
Fibre can be used for making stands for electrical
models,
There is
and will take a slight polish.
one drawback to it—that unless it is held braced
between plates, it is apt to warp.
The best method of making a. pinion is to use a
series of layers or laminations of circles—that is,
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a number of circles should be laid together and ﬁtted
with a plate at each end, so that only the tooth
should project above the plates, and holes drilled
through the whole concern endways, and rods ﬁtted
to a snug ﬁt, and the entire pinion pulled together
with a heavy screw until the rods are riveted.
It would be useless to attempt a pinion without
end plate. The article could then be bored, turned
on a mandrel, and the teeth cut by any suitable
method.
“'hen large sheets of ﬁbre are stored, it is well to
have them put ﬂat and a moderate weighted board
laid upon them.
Fibre is also made in the form of
rods. Model makers would hail this material as
a been in many places where brass is now used.
It is useful for valve seats for air or cold liquids ;
not at all suitable for hot water; and for steam
perfectly useless.
For thrust bearings of machines,
as a drill, and for screw propellers it would seem to
be very suitable.—\\'ith
best wishes to my young
machinist friends, yours truly,
HENRY CULLUM.

The Societyof Model Engineers.
{Repurls 0! meetingsshould berm! to ﬂu 00in: of THE Monti.
Esaih'u-za irithoul May, and iriLl be inserted in any pa
ticulu isiiie i/ receivedii rlmr mm day: bzlorr its usual
dale 4 publication]

The Manchester Society of Model Engineers.
OME little

time having elapsed
since
the
publication of any announcements re the
above Society, it may have occurred to the casual
reader of such items of provincial news that this
Society has already sunk into that state of apathy
which has so often prOVed the straight path to de
struction for many similar bodies.
Far from it.
Machester is at present very much alive, but like
“
Brer Rabbit," has been lying low, quietly maturing
its plans for the future, with the intention of spring
ing something of a surprise.
The difﬁculty of obtaining really suitable accom
modation for a gathering of enthusiastic model
has, no doubt, often caused those re
engineers
sponsible for such meetings to dream of a time
when they would see their local society comfortably
installed in their own premises, with their own
workshop open to members as often as they desired ;
fact, transformed into a model engineers' club.
in
instead of the usual two hours per fortnight s ent
in a café where practical work was an impossib' 'ty.
In common with others, the members of the Man
chester Society have long dreamed of the time when
they might test their models under steam without
fear of damaging the carpet, and when meetings
might develop into something more than talk.
At last the dream is about to be realised, and after
much discussion and many careful enquiries, they
have determined upon undertaking the somewhat
daring experiment of renting and ﬁtting up premises
for their own use. Needless to say this resolution
has not been carried through without some opposi
tion from those who believe in the “slow and sure"
policy. and it was put forward as an argument
that the London Society had seriously considered
such a scheme. and been forced to abandon the idea.
The majority, hOWever, were in favour, and it was
argued in reply that those who risk nothing gain noth
ing, the Society had gone ahead very carefully the
ﬁrst year of its existence, and that a continuation
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of the
slow and sure" policy might very easily
end in absolute stagnation and apathy, with the
result that members would soon tire of meetings
which developed into nothing more practical than
talk and the reading of papers, and the Manchester
Society would probably have that same quiet and
peaceful death which has befallen so many societies
before it.
The committee are at the present time
engaged in completing the necessary arrangements,
and it is hoped that by the time this appears in print
the Society's new premises will be ready for occupa

tion.

For the beneﬁt of any society that may follow
this example, a brief résumé of the steps taken in
bringing the matter to a conclusion may be of in
terest.
The scheme was ﬁrst seriously brought
forward at the preliminary meeting of the session
on September 23rd, and as a result of the discussion
which took place, a. printed circular was sent to
every member setting forth the great advantages
offered by such a scheme, and asking for a deﬁnite
At the same
of opinion and support.
expression
time rooms were advertised for with a view to ascer
taining whether suitable premises could be obtained
at a moderate rent. The result was very satisfac
tory, several handsome donations being promised
towards the ﬁrst cost, and at the annual general
on October 7th the whole matter was
meeting
The meeting was quite in
thoroughly discussed.
favour, and it was resolved to increase the subscrip
tion to 105. per annum, with an entrance-fee of 2s. 6d.
for new members, in order to raise the extra income
required. It was also resolved that a guarantee
fund be opened, and further that the Secretary
should obtain a signed
guarantee from every
member promising to support the Society for the
Forms were accordingly prepared.
coming year.
the guarantee fund, of course, being quite optional.
and it is satisfactory to note that the bulk of the
members
As was to be
gave their ready support.
expected, a few resigned; but several new members
have since joined, and business in this direction is
looking brisk. The guarantee fund (for use only
in case of need) amounted to £8. donations to ﬁrst
cost of ﬁtting up rooms about {7, which, with the
increased
subscriptions, will cover the estimated
expenses for the year.
At the annual general meeting above referred to.
the statement of the Society's ﬁnancial position
showed a surplus of cash in hand of £2 XSS. rod.
The membership of the Society for the past year
At the close of the meeting, the elec
has been 35.
tion of ofﬁcers for the ensuing twelve months took
President : H.
place, the results being as follows;
Wiles, Esq. ; Vice-President .' Mr. B. M. O'Connor;
Mr.
Mr. L. Stant; Vice-Chairman:
Chairman:
A. Mitchell; 1l/1anaging Committee .' Mr. A. Barnes.
Mr. j. Graham, Mr. A. Harrison. Mr. F. Westmore
land, and Mr. Ed. McMellon;
Hon. Secretary and
Assistanl
Treasurer .' Mr. Basil H. Reynolds;
Secretary : Mr. J. Ditchﬁeld.
This Society now offers substantial advantages.
and, in addition to the new enterprise herein set
forth, may be mentioned the fact that several ﬁrms
material
supplying tools and model engineering
A
extra discounts to its members.
give special
model aeroplane section has been started, and it is
who at present
hoped that this will attract man
A enquiries will be
do not belong to the Society.
gladly answered by the Hon. Secretary, BASIL H.
REYNOLDS, 35, Torbay Road, Chorlton-cum-Hardy.

The Model Engineer and Electrician.

November 18, 1909.

London.

During the evening Mi. E. Grigg brought a (Xi-watt
Manchester type dynamo, 4 amps. 16 volts, which
he had made. and which showed very good work'
manship throughout.
FUTURE Vislr.—-The visit to the new buildings of
the Birmingham University takes place on Saturday,
"
Gun
Members to meet at
November 20th.
Barrels" Hotel, Bristol Road, Bonrnbrook, at

FUTURE Meermos.-Monday, November 22nd,
at Caxton Hall: Annual General Meeting which all
members are requested to attend. Tuesday, Decem
ber 14th, at Caxton Hall: Lecture by Mr. L. M. G.
Ferreira, A.M.I.C.E. (Member), “ A Model Engi
neers' \Vorkshop and what it should be like."
Visrr.—On Tuesday. Nov. 30th. at 3p.m.: To
the works of Messrs. Price’s Candle Company, Ltd.,
at Battersea. Early application for places must be
made to the Secretary, HERBERT G. RIDDLE, 37,
'
Minard Road. Hither Green, S.E.

Provincial

2

.m.

"
EXT MEE'riiso.—This will be held at the White
Horse," Congreve Street. Birmingham, on Wed
Mr. H.
December Ist, at 7.30 p.m.
nesday,
P. Folland, of the Model Aero Club, has kindly
"
Aeronautics." The
consented to give a lecture on
“
The Construction of Model Flyers
subject will be
information con
and Glider Experiments."—Full
cerning the Society can be had from the Hon. See,
C. H. HAWKESFORD, 3, Boscombe Road, Greet Hill.
Birmingham.
meeting was held on Monday
Brndford.—~A
night, November ist, at the Bradford Cafe, Foster
Square, Mr. ]. T. Moore in the chair. After the
minutes of the previous meeting had been read and
passed, Mr. E. White exhibited a steady rest he has
been making for his 5-in. screw-cutting lathe. The
design is after the American principle with three
were enrolled, and a
Two new members
dies.
It has
very pleasant meeting closed about 10.15.
been decided to start an aero section of this society,
and we shall be glad to enroll anyone interested
A great deal of experimenting is being
in aviation.
Particulars of the society may
done in Bradford.
be obtained from the Secretary, Amos BARBER, r5,
Hartington Terrace, Bradford.
Lelcester.——A general meeting of this Society
was held at the VVyvern Hotel, on Friday evening,
the 5th inst., Mr. E. Hales (president) in the chair.
The rules of the Society were ﬁnally drawn up and
adopted, and a. discussion then took place in regard
to the workshop which it is proposed to start, and
It is
also the programme for the ensuing Session.
intended to have a lecture and exhibition of models
at an early date, to which members and their
friends. and the public, will be invited, the object
being to make the Society better known to the
town and district, and to enlist as many new mem
Particulars will be announced
bers as possible.
later.
FUTURE Manners—The next general meeting
will be held on Friday, November 19th, at 8 p.m.,
desirous
of be—
at the “'yvern Hotel.~Anyone
coming a member is invited to communicate with
either of the Hon. Secretaries, Mr. A. ]. CRAIG, 4i,
Princess Street, or Mr. A. H. SHARPE, 23, Farting
don Street.

Societies.

Birmingham.»-V1s1-r.-On Wednesday evening,

October 20th, a
y of members and friends paid
a visit to the
ummer Lane Generating Station,
This station, which is one of the best
Birmingham.
and most complete generating stations in the United
Kingdom, shows the tremendous advance of elec
tricity for both power and lighting purposes which
has taken place in Birmingham the last few years.
As it was only opened about three years ago, every
thing was of the most up-to-date pattern, from the
huge generators down to the automatic time clocks
for the staff.
Upon the arrival of the party (about 7.30 p.m.)
they were split into two sections, each being taken
charge of by Messrs. McDonald and Brown, respec
Both of these gentlemen were must precise
tively.
in explaining everything, and the utmost thanks
are due to them for their endeavours to make the
A most thorough tour of
visit a complete success.
the station was made, taking nearly two hours to
get through, and everyone present was most pleased
It was through the
and interested throughout.
courtesy of the city's electrical engineer, R. A. Chat
tock, Esq., that the members were enabled to visit
the generating station.
The monthly meeting of this Society took place
“
White
on “'ednesday, November 3rd, at the
Previous
Horse." Congreve Street, Birmingham.
the Committee dis
to the start of the meeting,
of medals
the offers
by Messrs. H. S.
cussed
Phillips and A. J. Perks. They decided that the
time was now ripe to put these up for competi—
tion, and a set of rules, etc., was immediately drawn
At the meeting a full announcement was made
up.
and intending members of the Society who wish to
join the competitions can obtain all particulars
from the Secretary. The closing date of entries for
the competition is the first meeting in the New Year.
viz., January 5th, 1910. The medals, which were of
the value of £2 25. each, have been divided into four
of {I is. each, as this was found to be more appre~
ciated, so that every kind of model was eligible.
They are to be awarded as follows :——First, for best
model locomotive ; second, any class of power boat ;
third. any model of electrical apparatus; fourth,
any model not speciﬁed above. The competition
closes in time for models to be judged at the Sept.
meeting 19i0. A letter was read from Mr. George
Stanley, general manager of the National Trades’
Exhibition,
held
at Bingley Hall, Birmingham,
every Spring. He suggested that the Society give a
display of models there, and after being discussed it
Offers of
was decided to fall in with his suggestion.
models,
tools,
etc., or anything likely to be of
interest for the exhibition will be appreciated.
Three new members were elected at the meeting—
Messrs. M. Avenell, A. Biddle, and \V. B. Sherwood.
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Queries and Replies.
(Adenhon u rstal/y diurled lo the ﬁrst rendition girrn below,
and no noticewill be taken of Queries no! complyingwith ﬂu
directions Ihemn slated. Later: containing Queries mus! be
marked on the top [cit-hand comer o! the envelop: “Quay
Department." No othermattersbid thou "Idling to the Queries
should6: enclosedin theram envdopL
Tlu following or: sdeatcdfrom ﬂu Owen's:which havebeenreplkl
Io recznlly:—
I
I50 watts.
[22.459] Steam Dynamo Plant.
H-_ B.
(Wokingham)writes: l haw .1verticalsteelboiler, :4 ins. hv 1: ins.
central flue, working pressure 40 lbs. (i) What size l-uglnedo
require for this? (2) What dynamo will it drive? (3) What
size pump will be required to supply boiler?
An engine 2 ins. by 2 ins. would suit. A l5o-watt dynamo
would be a suitable one to use. You could conveniently use a
pump 7~rethsin. by i-in.
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Design.
S. M. '1. B. (Southamp
[22.463]
lease give me your valuable assistanceon
ton) writes:Dynamo
am an armaturewinder). (r) Rea
the mattersbelow
sonably priced electrical book on
design, not
want to calculate
one dealing exclusively with scales. dynamo
for any output, both size of iron and the windings. (a)
have an armature 2} ins. diameter, 3} ins. long (drum),
slots in. wide, in. deep,commutator segments,and
proposeto alter commutator to 16 segments and wind
armature for X6slots. Please give size of wire, etc., for
50-volt output. (3) Pleasegivesizeof two-poleundertype
ﬁeld-magnetsand winding for above. Would broad strip
laminatediron do to get greaterﬂux density for samesizes
as cast iron or shall usecast iron
(r) As an introduction to the subject, we strongly
recommendAvery's “ A.B.C. of Dynamo Design," price
25. 3d. post free. (2)
suitable winding for this would
be 13 025. No. 2r S.W.G. (3) Laminated ﬁeld-magnetsare
not advisable in a dynamo as with them there
often
"
diﬁiculty iu
building up." For cast' iron magnet the
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[2r,0r9] ll-ln. Gan e Model Tank Locomotive.
H. l). (Penryn) writes: or more than a yearl have been
looking out for a model steam locomotive (not necessarily
to scale) for
goods pattern tank enri-in. railway, in
gine.
have carefully gone through a number of trade
catalogues,but although passengerexpressengines of all
types are there in profusion. have failed to ﬁnd neat
tank locomotive, except
be
crude 0—4—0 type with
an oscillating cylinder in the cab geared to the axle,
which
very unrealistic affair. Would you kindly
reversing tank
let me know where
may procure
locomotive, goods pattern, either 0—4—0, 2—4—0, or
0—4—2, either st .le so long as the wheelbase short,
with one cylinder betweenthe frames, or with two out
side cylinders, with water-tubeboiler by preference,capa
ble of pulling about ten empty coal trucks and keeping
up steam.
We have noticed the absenceof a good tank engine
on the market, but we fancy that the reason that tank
engines are not so popular as models of express tender
engines. From what we understand, the tank engine
referred to has not been commercialsuccess; however,
this may be due to the “ crude arrangementyou men
tiorf‘,which we do not think
defensiblein largergauge
model. There
no prototype. which,
made exactl
to scale would give
successful working model an
therefore,we submit designon the free lanceprinciple of
an engine which will do all you require, and
properly
made should give a 30-minutenon-stop run and pull anything up to twenty trucks. Of course, we cannot say
anything as to its production commercially. You might
get one made specially. We indicate in the crosssection
how the boiler and lamp should be arranged. The engine
may be either 6-coupled or an 0—4—2, the alternative
arrangementof the trailing wheelbeing detailed in Fig. 3.
Of course, outsideframesneednot be employed. The in
side framesshould be narrow at the forward ends to allow
for the use of standard piston valve cylinder and eccen
tric inside the wheel, but outside the frames (M F)-—i'.c.,
in space
in Fig. 2. The reversingmay then be accom
plished without anything inside the frames. The ﬂames
possible) may be
of the lamps (use a vaporising lamp
conﬁned within the limits of the wheelbase. it should
be absolutely invisible. The boiler—indeed, the whole
engine—shouldbe as light as possible. However, the use
of aluminium should be rigorously avoided. It grows
" feathers" when
comesin contact with spirit or spirit
fumes,and altogetheran unsatisfactorymaterialfor 1000
motive work. The driving wheelsmay be 1} ins. diameter
on tread, and the 0—4—2 type
adopted, the trailing
ins. or 5-r6ths ins. on tread.
carrying wheelsmay be
Of course, with the 0—4—2
much sharperradius
curve can be negotiated. The unker may be lengthened
6ths in. or 5-16thsin. the total length of the model
not important. This will, we think, also improve its
appearance.
[12.440] Dynamo and Motor Making. “ A. E. T. H.
(Portsmouth) writes:
(1) In your book on Small Dyna
mos and Motors " windings are given for the machines
described therein. is this double or single-coveredcotton
wire?
(2) “’hat is the general method of ﬁxing_aud
making brass ﬂangesfor the ends of field-magnets?
(1) For small armatures wound with N0. 20 S.W.G. or
ﬁner wire, silk covering is preferable. Whether cotton
or silk covering used, singlecoveringwill sufﬁcefor all
sizes smaller than No. 24: for No. 24 and larger doublecovered wire should be employed. For magnet coils
used save in exceptionalcases. A
cotton-coveredwire
single coverin suffices for wire of all sizes smaller than
double covering
No. r7; for 0. 17 and larger wire
Brass ﬂangesfor magnetsare not used.
should be used.
These would be cut
Are you thinking of brass bobbins
out of sheetbrass and soldered together.
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this motion. Once I and another raised a foreman mechanic4 or
He was 6 ft. 2 ins. high, and weighed 17 or 18 stones
5 ft.
high.
and so
ar as I can recollect,he went up like a pieceof paper. I was
speaking to a medical friend of mine, and he does not believe it
so I want.to pre are for a test with him—he is 6 ft. 2 ins. and
have seen this mystery performed
' or
gangs weiitght.
ow,imfayon can obtainarel
—-anyhou
e.‘pmmng ",
shall be very pleasedmaid.
We have not personally had experience of the phenomenon
and believein the possi
you describe, though we have heard of
bility of its occurrence. So far as we know, the only directionsto be
followed, in making the experiment, are—that the person to be
raised stand not much above the level of the ground, and that
while the two lifters, bending down, place their ﬁngers below his
heelsand toes,all_threebreathedeeply,rhythmically, and in unison
concentrating their thought upon the lifting action. The physical
scientist would explain the phenomenonin terms of unconscious
psychology recognisestwo minds-the
muscular action.
" Modern
conscious and sub-conscious." The action of the sub-conscious
muscles,
in
the
most clearly seen in the hyp
controlhng
mind.
notisedsubject, who, while the normal consciousness sent to sleep
is capable,
the suggestion‘of the hypnotiscr. of not onlv fully
using all his muscles, but of exerting
force quite beyond his
normal capabilities. The explanation in this caseof lifting would
be that the conscnousminds of all three experimentersbeine con
centrated. upon the lifting action, the sub-cmscious mian of
the two lifters receivethe suggestionand set in action the muscles
required for the worknso that the force exerted—and, perhaps
super-normal force—Without the consciousexertion of the lifters:
This explanation IS the one most likely to appeal to the engineer
it doesnot assumethepossibility by someoccult processof render:
ing abnormally light the massto be lifted. But would seemthat
thereare well authenticatedcasesof levitation, collected by such
agenciesas the bociety for Psychical Research,wherethe lifting has
apparently been attained without sufﬁcient physical contact with
the lifted mass to warrant the application of the theory of un
conscious muscular action. And, perhaps, in view of modern
theoriesof matter (notably,Sir Oliver Lodge'sdoctrineof electrons)
not unthinkable that mind-generatedether waves might
influence the atomic nature of a mass as to render abnormally
light. But this takes us into the realm of the occult—a more
etherealregion than that in which Tim Mom-:1.Elm“; 3' Conduct!
its investigations.
it
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cross sectional area should be nowhere less than about “fsq. ins.
Cores can convenientlybe 3‘ ins. by 1}ins. by 3} ins., wound with
6 lbs. (total) No. 22S.W.G. connectedin shunt. Output should be
about 3 amps. at 50 volts.
W. L. (Greenhithe) writes}:
[12.4651 Dynamo for Cycle.
l have lately bought a magneto cycle dynamo and the parts
seem to be all in order. But there are one or two diﬁ'icultia
which bother me. The armature touches in places- (i) Now,
should the stampings be insulated with a coat of black paint or

r
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2.—-—SECTION snowmc. FLUE ARRANGEMENT.

New Catalogues

and Lists.
a

Co., Twickenham, London, SW.“
The Economlc_Electric
The new catalogueJust published by this ﬁrm covers very wide
ran in_things electrical and mechanical. A splendidclassiﬁcation
of ectrical apparatus is, perhaps,its strongest feature, including
as it doeseverythingfrom the simple electric bell to wirelesstele
graphy apparatus. Of the many other items of interest to our
mentioned the “Aero” petrol motor.
readers generally may
somethingof specialinterest at the presenttime when avia
This
tion is so much to the front. The motor has beendesignedwith
view to obtaining “the maximum lightness, power, and reliability.
Both waterand air-cooled types are made, and, where possible
in the construction. The new} h.-p. gasengine.
aluminium is
similar in design to their standard h.-p. engine,but has certain
which
add
to its value as real worker. Aeroplane
additions
materialsare also well to the fore and glassstorageaccumulators
understand,
we
to the
supplied to the National
similar,
PhySical Laboratory, are fully listed and illustrated. Besides
ﬁnished
well to note that almost everything
goods,
supplying
in the way of electrical machines,gas and petrol engines,etc. can
be had in parts ready for machining and making up into ﬁnished
modelsor apparatus: also “ spares" can always be had, and the
.
_
machining of parts which the urchasercann0 carry out himself
is
undertaken.
T. W. Thompson 6': Co.. 28, De tford Brid
Greenw'
London, S.E.—-As announced in the IIJIQ’W
lists rgcently ISStlgii,
Messrs. T. W. Thompson
Co. have opened new premises
Endyne Works, Blissett Street, Greenwich,8.13. This will enable
better display of goodsto be made,and, further, intending pur
chasersWill be able to seevarious setsof gas,oil, and petrolengines
actually at work, driving lighting sets, charging accumulators
pumping, etc. The list beforeus deals fully with these deservedly
noteworthy manufactures, and readers in search of something
reliable in the internal combustionengineline could not do better
than consult this list and pay visit to the new works.
e

a

shellac? (2) If the armaturetouchesthe magnetswill this make
any diﬂerence to the generatingpower P Not having had any ex
periencewith magnetosthis is rather bothering. The makers say
that the power taken should be imperceptible,but I find a dith
culty in turning it even with the help of pliers. I have made
sure that the bearingsare not too tight. If you could answer my
queries, I should be much obliged.
(i) It is advisableto give just one side of each disc a light coat
of shellac. (2) There is somethingvery seriously wrong with the
machine, if it takesa pair of pliers to turn the armature. If the
bearings are right it would seem that the trouble is due wholly
to the armature touching the poles of magnet. This is a very bad
fault; the armature must be quite free of the poles. If the arma
ture is already in alignment withl‘the tunnel you must tree it by

e

FIG.

either reducing the size of the armature or by enlarging the Size
of tunnel.
[22,038] The Dynamics of Levltation. M- 0 (Bolton)
writes: My son takes your journal, which I generally read with
interest, and it occurs to me you might be able to answer me the
following, and oblige. What is the law or the instruction to be
followed in raising a personperpendicularby the tips of the ﬁnger,
one at the heel, the other at the toes, with very slight exertion?
I remember once or twice performing this, and now I cannot—I
think becausewe do not comply accuratelywith thelaw that governs

t

ai

The l-in. Scale “ Experiment.“
We regret that in our note on this interestin model
of our last issuethe nameof the makerswas omgitted. Tliggiiioiigl
Co., Ltd., 5:, Summer Row
is'made by Messrs- James Carson
Birmingham.
8

DESIGN FOR TRAILING
WHEEL.

3.——ALTERNATIVE
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The Editor’s Page.
closed we have
Exhibition
of
been in receipt of much correspondence
nature, and we wish
a congratulatory
to
thank all of our readers who have gone to this
length in manifesting their appreciation of our recent
We do assure those amongst them who
efforts.
were somewhat reluctant in qualifying their re
and criticism
marks with a strain of suggestion
that their epistles were not the less welcome on that
our
account. We hope, however, to discharge
obligations individually to the full in this direction.
and in the meantime we trust this acknowledgment
will be accepted in all sincerity.
t
#
ﬁ

INCE

the

recent

The fuller account of the recent proposals of the
Manchester Society of Model Engineers referred to
last week, appears on another page in this issue.
There is no doubt the development of the scheme
will be watched with sustained interest by not only
or connected
with
those immediately concerned
similar bodies, but by a vast number of model en
The details of
gineers unattached to any society.
in the report, though
the scheme as presented
valuable in their present abstract form, will become
on,
posseSSed of a much greater worth as time goes
It is the results of their application, and the con
clusions which can be drawn from these results,
which will be of so high a value to others following
wake.
in Manchester's
v

i

1'

it

In our issue of August 19th reference was made
to the National Petition to the Local Government
Board, which was then, and still is, going round the
The objects
model yacht clubs of Great Britain.
of the petition have already been clearly stated;
there is no need to recount them here (see page 170,
But what we
August 19th, 1909, issue).
would urge
is that those through whose hands the petihon is
Up to the time
passing do act more promptly.
of writing the movement has, we regret to know,
been kept a movement only by the generous and
disinterested activity of a few enthusiastic yachts
This is not as it should be. No organiser
men.
can ever achieve his object single-handed; he re
quires the active support of those forces which he is
directing. and not merely their hearty agreement
with his proposals. We are reluctant to suggest
the existence of any spirit of apathy in any section
of the model yachting community, and are inclined
to the belief that the present situation is really due
to an unconscious neglect of the above very obvious
fact on the part of those who may not, perhaps,
Will,
a factor in the case.
consider themselves
therefore,
every responsible secretary kindly notify
has passed
through his
us when the petition
hands, and to whom he has forwarded it ?

l

Answers
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to Correspondents.

E. ATHERroN (Lancs.).—We were pleased to see
a photograph of your engine, and regret we may
not be able to ﬁnd space for its publication.
A. H. (Manchester).'—Our advertisers, Messrs. R.
Melhuish 8: Sons, can supply such a machine
Please note our change of address since Christ
mas,

1903.

R. L. (East Ham).—\Ve have not at hand drawings
or photographs of these boats, nor do we remember
having seen such published. We suggest that
you pay a visit to the Patent Ofﬁce Library, off
Chancery Lane, where you might ﬁnd the informa
tion you require by searching the back volumes
of likely journals.
_
J. G. (Wolverhampton).—\Ve have no such drawings
in hand.
Enquire of makers of petrol engines
advertising in our pages.
A. V. R. (Millﬁeld).—A boiler of about 2,000 sq. ins.
of heating surface would be required to give about
1 h.-p., which would drive a I4-ft. boat at about
This would be hard work for
4 miles per hour.
your engine.
See “Model Boiler Making,”
7d.
post free, for help in deciding on a boiler.
T. V. U. (Exeter).—You do not comply with the
rules of our Query Department.
The circulation
trouble is probably due chieﬂy to the presence of
the T-piece below
cylinder.
This should be
displaced by a round bend.
The up-pipe should
enter the tank without any level stretch.
ROBERT Bnuce (Sussex).—Avery,
of Tunbridge
Wells, would supply you.
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My First Gas Engine.
By H. FAIRHURST.

AN

HE

"O'rro"

CYCLE GAS

gas engine in the accompanying photo
and constructed by
graph was designed
myself during about nine months of my spare
1908,
time. I started making it in January,
and it was in September of the same year—my
eighteenth yeai—that it was finished.
I may mention that my engineering career started
when only nine years of age, by making wooden
time later
Some
engines and model collieries.
I was fortunate enough to see a copy of THE MODEL
ENGINEER, which seemed to make a great change
At 12 or 13 years of age I made my ﬁrst
in me.
Not having many
lathe with iron headstocks.
tools of my own about this time, I was obliged to
make this lathe in my father's small shop when he

ENGINE.

By H. FAIRHURST.

was not using it, but being
very unfortunate
in breaking and losing his tools, I was often sent

out.
The following year I made my ﬁrst steam engine,
which was a great deal of trouble to get working,
I next
having been made badly out of proportion.
made a model muzzle-loading cannon and a. pair
of marine engines,
with Stephenson’s reversing
gear, photographs of which I sent to the M.E. some
I have since made several small
two years ago.
engines and a boiler, also a model steamer
3 ft.
long, and a small electric motor.
But I must now return to my gas engine, which,
as I have mentioned before, was started in January,
The ﬁrst thing to do was to make a sketch
1908.
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to ascertain the shape of the bed.
After having
satisﬁed myself with the shape of the bed, I pro~
ceedcd to make a chaﬁng. giving principal dimen
I then commenced
sions.
to make
patterns.
which was a very difﬁcult undertaking on my part.
with only a haeksaw, two chisels. and a worn-out
But nevertheless I persevered,
smoothing plane.
and after about a week‘s hacking at the flywheel
pattern. I decided it was right. The other patterns

PART SECTIONAI.

same as the crankshaft.
The engine is fitted with
easer, which is necessary
a compression
to start
the engine comfortably.
The electric ignition is
also ﬁtted, the plug being on the opposite side to
the switch. which will be seen below the governor.
As you will see on the photograph, the engine is
by the hit-and-miss system. and can be
governed
The valves
adjusted to any speed while working.
are 1} ins. diameter and have a 5-i6ths-in. spindle.

ELEVATION 0F GAS ENGINE.

FRONT ELEVATION.

a difficult as this one, and I soon ﬁnished
them.
The cylinder is 3-in. bore and 5-in. stroke, and
the connecting-rod is 12 ins. from centre to centre.
The crankshaft is if ins. dia., and has bearings
The ﬂywheels are 13 ins. diameter
2} ins. long.
The side shaft is operated by skew
by IQ-in. face.
glaring, as also is the govemor, whose speed is the
were not

November 25, 1909.

BACK ELEVATION.
the inlet being automatic.
The gas is regulated
by a tap which is situated above the air-box.
The
is
lubricated by wick oilers. and the
crankshaft
connecting-rod end by a hole through the crank.
I made every part of this engine myself, including
the cylinder lubricator, the skew wheels, and the
The engine worked very well when ﬁrst
nameplate.
started, and is quite satisfactory in every respect.

November 25, 1909.
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In conclusion, I may say that I have had no advice
or assistance whatever, except that which I can
ﬁnd in my stock of THE MODEL ENGINEER, which
I always keep by me.

Locomotive
By CIIas. S. LAKE,

Notes.
A.M.[.Mech.E.

"
THE MODEL ENGINEER
EXHIBITION.
The writer was very favourably impressed both
by the number and exeellence of the model loco
motive exhibits on view at THE MODEL ENGINEER
Exhibition
held
at the Horticultural
Hall last
month.
The locomotive always was and always
LOCOMOTIVES

AT

"

NEW THREE~CYLINDER 4—8—0

Tva

TANK

will be an attractive prototype upon which the model
engineer may exert his inventive skill, and this fact
was fully emphasised
on the occasion
referred to.

The locomotive “Green Dragon," from the White
City Miniature Railway, was, indeed, something
“
more than a
model." It represented, in a sense,
a near approach to actual practice, and by reason
of its size and symmetry of proportions created,
very
Both
naturally, an excellent impression.
the designer and the builders are to be congratu
lated on staging such a fine piece of work, and the
only thing not wholly in its favour which could
possibly be said, was that the ﬁnish in Some few
respects left a little to be desired.
Of the smaller, but still large, scale models of
locomotives, “ The Great Bear " of Messrs. Carson
stood out as an example for special
praise, and
Messrs.
Bassett-Lowke had a number of engines,
both on and off the track, which could hardly be
bettered from any point of view.
The greatest interest.
to the writer's way of

and

Electrician.
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thinking, however,
centred
in the efforts of the
private builders, the majority of whom do not
presumably enjoy the same—or anything like the
same—workshop facilities as the professional model
manufacturers.
In most cases the finish and general
and workmanship of the models was
appearance
really extraordinarily good, the more so when one
remembers
that the builders in nearly every case
have had no actual engineering
training or work
shop experience of any kind.
It is certain that before such highly creditable
work can be turned out by amateurs a great
deal
of uphill and, perhaps,
very discouraging
preliminary labour must have been gone through,
but the after results are more than sufﬁcient to
those who have stuck to their tasks
compensate
and ultimately succeeded in triumphing over the

LOCOMOTIVEI

Noni-II EASTERN RAILWAY.

difﬁculties lying in their way so as to be able to
create the beautiful models which were to be seen
on every hand at the recent Exhibition.
LONG

PISTON

STROKES

FOR LOCOMOTIVES.

asks
A correspondent, writing from Swansea,
what advantage is obtained by utilising an un
usually long piston stroke on a locomotive such. for
instance,
as the 3o-in.
of some Great Western
the 28-in. of the Great Northern 8-ft.
engines,
"singles," and the even longer strokes employed
on many American engines, to mention no others.
One advantage of employing a long stroke is that
it gives increased leverage and assists the engine
at starting and when climbing hills ; this inﬂuence,
of courSe, being felt the more when a heavy train
load has to be moved from a state of rest against
the grade and accelerated as rapidly as possible.
A long piston stroke also allows the designer to
cut down the diameter of the cylinder, and this may

The Model Engineer
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The
be an advantage in certain circumstances.
question of steam expansion also has something to
do with the matter, although no one would adopt
the long piston stroke for this reason alone.
Against the long piston stroke is the fact that it
This may not matter
increases
the piston speed.
much in a slow-moving goods engine, but it has to
be taken fully into consideration where the engine
is designed to work express or other fast trains and
the driving wheels are relatively small in diameter.
"
With the 8~ft. drivers of the “ Stirling
singles on
the Great Northern there would be a counteracting
the stroke
effect on the piston speed. and 28-in.,
adopted, was found to give beneﬁcial results. It
may be taken as certain that the 3o-in. stroke used
on the Great Western in conjunction with 6-ft. 85-in.
wheels has led to no disadvantageous consequences,
otherwise the practice would not have been con
Still, there is the
tinued as long as it has been.
theoretical objection to the plan, whether it is borne
out in practice or not.

F or

N0. 17.—Smouz
description]

Scnaw
Scale

and

Electrlclan._
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mum piston stroke, there
with their contentions.

cannot be much wrong

New

i
i
I
l

STEAM

TANK

ENGINES,

Noarur

EASTERN
RAILWAY.
The writer has received from Mr. \Vilson Worsdell,
chief mechanical engineer of the North-Eastern
Railway, a photograph and particulars of the new
3-cylincler tank engine recently built at the Gates
head Works of that Company.
The engine, with
others of the same type, has been built to perform

heavy banking work in marshalling yards, and
approximates in power to the heavy 0—8—2 tank
engines on the Great Central, which also have three
cylinders working single-expansion.
Mr. \Vorsdell's locomotive has the 4—8—0 wheel
arrangement, and the three cylinders are placed in
line below the smokebox. Steam is distributed to
each cylinder by a piston valve 8} ins. diameter,
and consisting of two spring rings which are kept in
their proper positions by means of a setscrew in

YACHT "LADY

0/ Model, 1 in.

It has always been regarded as an axiom at Crewe,
for instance, that moderate piston strokes are the
best for locomotives.
The late Mr. F. W. Webb
favoured 24-in., and his successor,
Mr. George
Whale, never went beyond 26-in.
.The present chief
mechanical engineer of the L. & N,W.R., Mr. ].
Bowen-Cooke, on more than one occasion
has
advocated in the engineering Press the use of short
locomotive piston strokes, and Mr. H. A. Ivatt, of
the Great Northern, another Crewe man, for some
long time has been using 24-in. for his express
locomotives of the “ Atlantic " type.
judged from these facts, it seems to be one of
those controversial points which arise out of the
design of any class of machinery.
Advocates of
both sides of the question are to be found in plenty.
In this country, however, the opponents of the long
piston stroke predominate, and as the bulk of the
very best locomotive work on British railways is
being done by engines having z(>~in. as the maxi

THREE-CYLINDER

=

I It.

BLANCHE.“
[see page 517.

The valve gear
the centre casting of the valve.
employed is Stephenson link motion. The engines are
ﬁtted with a patent variable blast pipe and ash
The three cylinders have a common steam
ejector.
chest back and front, and they exhaust into the one
The cylinders are r8-in. diameter by
blast pipe.
26~in. stroke, and the cranks are set at an angle of
120 degs., which gives a more uniform crank etfort
than can be obtained with either two or four
cylinder locomotives.
The boiler barrel is 11 ft. long and 4 ft. 0 ins.
diameter outside. The ﬁrebox is 8 ft. long outside
and has a grate area of 23 sq. ft. The total heating
surface is 1,310 sq. ft., and the working boiler
The outside cylinders
pressure 175 lbs. per sq. in.
drive the second pair of coupled wheels through
connecting-rods 9 ft. 6 ins. long, while the inside
cylinder has a connecting-rod 6 ft. 7 ins. long which
actuates the crank axle of the leading coupled
wheels.

November 25, [909.
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The coupled wheels are 4 ft. 7Q ins. diameter, and
The engines are ﬁtted
the bogie wheels 3 ft. 1} ins.
The tanks contain
with steam and hand brakes.
2,500 gallons of water, and the coal bunker carries
In working order the engine weighs
4} tons of coal.
84 tons 13 cwts., the maximum load on any axle being
I7 tons 19 cwts., viz., on the leading coupled one.

A TURBINE LOCOMOTIVE.
According to one of the London evening papers,
the North British Locomotive Company, Ltd., of
Glasgow, have recently completed the building of a
It is adapted
locomotive on the turbine principle.
for express passenger train hauling on the main lines,
“
and
being mounted on two eight-wheeled bogies
in negotiating any
no difﬁculty will be experienced
of the existing curves. The locomotive in its details
has been submitted
to the Glasgow University

No. 20.—INSIDE

VIEW or T.S.Y.

Engineering Society, which has pronounced it to
be a success."

The majority of people interested in locomotive
construction will presumably require something
more than the opinion of the Society reierred to
before accepting the new type of engine as a success,
as, for instance,
a month's tn'al under average
working conditions in comparison with, say, Mr.
Molntosh's locomotives of the reciprocating type
on the Caledonian. These matters are not settled
by theoretical means. but by practical test in
actual working.
Nothing else can establish the

517

success or non-success of any class of engine.
There
is undoubtedly a future for a. scientiﬁcally designed
and well-built turbine railway engine, and the North
British Locomotive Company are, of course, admir
ably qualiﬁed for the task. It may be they have
accomplished the success claimed, but we have no
direct evidence one way or the other yet awhile.

Model

Power Boat Construc
tion in Metal.

By DAVID Scorr.
(Continued from page 504.)
HOTOGRAPH No. [7 shows the model of the
single-screw steam yacht, Lady Blanche, the
dimensions of which are—length (O.A.), 177 it;

"LIBERTY "

WHILST

BUILDING.

L.\\'.L.,

it. ; breadth
143% it.; depth (moulded), 14.1}
(moulded), 24 it.; With a. draught aft of 12 it.,
and forward of 10 ft., with a rise of ﬂoor of about
The model was made by the builders, and
9 ins.
in. = i it, which is the
is oi wood to a scale of
scale usually adopted, both for the models and
As will be seen, this yacht has a bulwark
plans.
all round, except for a bit on the fo'c'sle, which is
decked over.
Fig. 7* is a midship section suitable
for a model of such a vessel, and shows what is

l

' See

last issue.
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; ;

; ;

is

1 l

moulded
moulded breadth, 301‘ ft.
l95 ft.
depth, 17-} it.
draught (aft), 13} ft.
draught
(forward), 111 it. with a rise of ﬂoor of about 1% it.
Of course, the length does not include the bowsprn,
the length being from the bulwark rail at the stern
to the forward end of ﬁgurehead.
The following photographs are of the twin-screw
of the
yacht Liberty (under construction), which

h
-

in,

1

L.\\'.L.,

November 25, i909.
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meant by rise of ﬂoor, etc. The usual amount of
tumble home of the sides for yacht work is from
It is also usual
4 to 6 ins. in the ones illustrated.
to have the shell plating ﬂush above the L.\V.L.,
the Seams being butted cdge~to edge and strapped
inside. By applying a straight-edge along between
the white and green (which are the usual colours
for the hulls of yachts, the darker colour being a

l
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No. 2L—THE FORE END or T.S.Y. "LIBERTY

;

is

UNDER

CONSTRUCTION.

bar-keel type.
Photograph ro shows a. View of the
stern, withone
or two boss-frames
in position,
the ﬁrst one being next to the propeller bracket
which has not been put in position at this stage.
The brackets and sternpost are in three steel casts
ings and jointed to form one large frame; but, of
course, for a model
would be cast in one, and as
the boserames would be rather diﬁicult to make,
with, the plating itself
they could be dispensed
It will also be
being shaped to form the boss.

it

is

dark red or chocolate), touching the white amid
ahips, and allowing about twice the amount of the
green to show at the fore end as that which SiiOWS
at the stem, the water-line will be got, and from
which the heights for the sheer. deckhouscs, funnel,
masts, etc., can be taken.
This yacht
on the bar
keel principle.
The Illaud
another type of yacht with single
screw, and Photograph 18 shows the model of it.
The principal dimensions are—length (O.A.), 239 it.

"

f

P1

a
‘vronon
-Q- ‘-_~_'-_-.--~

1\0.

"’

22.-T.S.Y. "LIBERTY"

JUST AFTER LAUNCHING.
-J
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noticed that the frames are of the reverse-bar type.
which was usual till about four or ﬁve years ago,
but is being displaced in favour of the single angle
of wider section, with a bulb on the edge of the inside

I
I
I

and

Electrician.

adopted in shipbuilding practice, the ballast tanks, or
what are called double bottoms, sometimes being
carried all the way from stem to stem. as far as
practicable, principally in the largest of vessels,

No. 18,—MODEI. or SINGLE SCREW
An inside view is given (Photograph 20).
ﬂange.
showing the system of framing. which consists of
with web frames
comparatively
light frames,
widely spaced in the way of the engine and boiler
rooms
to give strength there.
The framing in
A view _
the foreground is for a small ballast tank.

No. 25.—TRIPLE

S.Y. "Mann."

but the general form of construction is the same.
Photograph 22 shows this yacht just as she left
the launching ways, the large deckhouse being of
steel, which is unusual in yacht work, the usual
being of wood on a steel framework, known as com
The shell-plating of the Li'bzrty is lap-join ted
posite.

SCRE\V

of the fore end is shown in Photograph 21, and it
will be seen how the frames are tied together by
wood
battens (called ribbands) in a. fore-and-alt
direction, and the whole kept in position on the
keel blocks by props or shores while building opera
tions are being carried on.
These
photographs
will serve to show the general principle of framing

November 25, 1909.
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Yncnr "Lemma."
the seams, which is also unusual in this type
of vessel above the water-line ; the usual is to have
a smooth surface,
the joints being butted and
strapped on the inside.
Another type of T.S. yacht is that of the Ii'akiva
(Photograph 24), which has short propeller shaft
bosses with a length of shafting outside, the after
at

The Model Engineer
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carried
of the

brackets. The principal
Wakiva are—length, (O.A.)
breadth (moulded).
239} ft.; L.\V.L., :95} ft.;
draught (aft),
30% ft; depth (moulded), 18 ft.;
i4 ft. 7 ins.; draught (forward), 12 ft. 5 ins., with
a rise of ﬂoor of about I ft. 7 ins.
She is built on
the bar-keel principle.
The last type of yacht I will mention is the Lo~
rena, which as will be seen (Photograph
25) has
three propellers, each on separate
shafts.
This
yacht has a very handsome
and I
appearance,
believe is the ﬁrst vessel of its kind to be driven
by turbines which are of the Parsons type.
At
ﬁrst, I understand, she was driven by ﬁve propellers,
the side shafts having two on each, and the forward
ends

being

dimensions

on

i
I

and

Electrician.

to be modiﬁed, as they would be about i in. broad
for a model 4 ft. long, so that for practical reasons
two strakes would have to be made as one, or by
building the model in a few large pieces, say three
sections,
and then soldering on very thin strips
to represent the outside strakes, it could be made,
as far as outside appearance
is concerned,
to exact
scale.
Photograph 26 is of the sps. Slrmi'sh as she
‘
left the launching ways.

Shunt Switchboards: Their De
sign, Construction, and Use.
By CHAS. E. FALCONBRIDGE.
HIS article is intended for the use and

19.—~THE

STERN
or Twm Scanw
UNDER Consrnucrum.

"LIBERTY"

SX.

being close to the forward brackets which
The principal
middle of shafts.
support .the
(O.A.),
dimensions of the Lorena are—length
299 ft. ; L.W.L., 252 ft. 4 ins. ; moulded breadth.
draught (for
331} ft., moulded depth, 20} ft.;
ward), 125 ft., draught (aft), 15 ft. This yacht is
built on the plate-keel and centre-girder principle,
and has a rise of ﬂoor of about 2‘} ft.
These photographs and dimensions will help the
reader to arrive at the shape and proportions of
a few ﬁrst-class yachts which are of recent build,
and I have tried to show the diﬁerent methods
of construction, the larger boats being a repetition
of the smaller ones, with larger sections of material
and a multiplication of decks, etc., and details,
and it is only the general principle that can be carried
Even the shell strakes on the
out in the model.
model of such as vessel as the Lusitania would have
ones

guid

various pieces of
electrical apparatus which require different
amounts of current at different voltages. For
instance,
the reader,
having got beyond
suppose
the toy stage in his amateur manufacturing, has
made for himself—
(1) A small motor;
(2) A hand-fed projection lamp ;
(3) A spark coil, varying from 6-in. to iz-in.
spark.
Taking the above three in their order, he ﬁnds he
requires the following currents-(i) 12—20 volts,
4-10 amps; (2) 40—50 volts, 6—10 amps; and
(3) if he uses a platinum break, 12 volts and 4—10
He would like to make and use an electro
amps.
lytic break with his coil; now he requires 40—80
volts, 8-12 amps.
Thus he ﬁnds that. to make
a. practical use of his apparatus, he requires a current
variable between i0 and 80 volts and up to 12 or
16 amps.
Is it to be wondered at then that amateur
electricians and budding Edisons and Kelvins
are deterred from making really useful pieces of
work? They could, and would make them, but
have no means of using them, owing to the current
required. True, the coil with a platinum break
can be worked by batteries or accumulators, but
not the electrolytic break nor the arc lamp. The
town supply service is at hand, with its voltage of
200 to 240 volts, and current ad lib., but the pressure
is as much too great as it is too small from the
batteries or accumulators. 'I‘hus, then, arises a
need for a piece of apparatus which the amateur
can easily make at small expense, and which,
when connected to the town supply, will give him
any voltage from 5 to full pressure.
The switchboard I am about to describe presents
no difﬁculties whatever in building it up, and could,
if necessary, be made without a lathe, although a
athe is certainly a desirable tool when a number of
holes have to be drilled and wire has to be coiled.
Furthermore, when once set up, it requires no
further attention, no oiling, no renewals, no charg
ing, and, if not used too roughly, will last for ever.
Before
starting with the construction of this
switchboard, I will try and explain the principle
of a shunt.
In the diagram (Fig. I) A B is a resist
If we
ance through which a current is passing.
connect another conductor C to two points D and E
in the circuit, a current will also circulate in this
second conductor, and the E.M.F. in this second
circuit will vary according to the position of the
two points D and E. Suppose the E.M.F. between
A and B is 200 volts, and the distance D to E is
one-tenth the length between A and B, then the
ance

No.
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lengths being again cut into half.
have ten lengths of 25-5 ft. and
twenty lengths of 12-75 it. Select a piece of
round steel bar—hardwood, or even tubing will
answer—1 in. diameter and anything above :8 ins.
If a lathe is at hand, centre this bar,
-in length.
and having done so, proceed to coil these thirty
lengths of wire into close spirals. When ﬁnished,
turn up the-ends, as at Fig. 3, the hole being large
enough to pass a fin. bolt.
These spirals can now be laid on one side while
For this we require.
we get on with the frame.
four pieces of 1-in. by }-in. ﬂat iron 22 ins. long.
In these four are to be drilled a i-in. hole, central,
Two more pieces
and at r in. from each end.
1 in. by 1 in, by 26 ins. long, with a i-in. hole,
central, and 2% ins. ironreach end.‘ Now‘take a

D C E ,will be 200 -:- IO = 20 volts.
AB, then the voltage in DCE
200
+2 2 100 volts. Therefore, if we provide AB
with a series of points to which we can attach C,
we can procure any voltage we like from 0 to
200 volts.
Fig. 2 shows the ﬁnished switchboard, complete,

F10.

E

r.

can be got at by means

R

~

E
C; that

is, R

:

of Ohm's Law: C

200 volts

"amps.

’

holes 1%d/am

l;$+/-+++_$!++$l
._i_._._'—J
—__—____—__._c_v
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z,

F10.

i

{/2 Iva/ea-

Ig~daam

j

Fla.

m

1
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piece of 1-in. round iron or mild steel, and cut
off eight 2-in. lengths.
These lengths to be drilled
a i-in. hole through from end to end.
We now require two pieces of slate 22 ins. long
ins. by
in. These can be got irom any
by
slate works, and are to be drilled as Figs.
and
Take a piece of i-in. round brass rod, any length
it., and screw
above about
(Whitworth thread)
for its entire length.
Then out
up into 3-iu.
We require twenty-one of these screws
lengths.
and about eight dozen i-iu. brass nuts. We also
require four 5-16ths-in. steel screws, with counter
sunk heads,
ins. long over all.
The front of the switchboard—that is, the panel—
a slate
in. thick and polished face and edges.
This slate, like the others, can be purchased cut
to size and polished (enamelled) for about is. 10d.
per foot super, so the cost of the slates will not be
more than 85. or gs.
The over-all size
24 ins.
by 23 ins.
This slate must be drilled as per Fig.
and failing
a drilling machine,
can be easily drilled with the
aid of an ordinary American brace.
To markit
out, place
face downwards on a large sheet of
brown paper, turn the paper up round the edges.
and paste down on the back of the slate.
All the
marking can now be done on the paper covering
the polished face, centres marked through on to
the slate, the paper, removed again and the Slate
drilled in the ordinary way.
For the switch regulating the voltage we shall
The parts n:
require two patterns [or castings.
castings are A and B (Fig. 7), from which
guin‘ng
the
\\'hen
patterns can easily, be made.
gure
2

One pound of wire is about 28-5 ft. ; this multiplied
by 18 gives us 513 it. of wire to coil up, say, 510 it.
Return now for a moment to my remarks about the
voltage in a shunt, and you will see that to get

4

it

1

“Q

_ 6

@+

_C

6,

is

is

7

é~full

Q

Q

Q
3.

it

Fm.

wire which include

5
200

1-4oth of its total

length—in other words, two points 1275 it. apart.
All that now remains to be done is to coil the wire
into spirals, stretch these spirals into a frame,
aud_take_ lappings off from them every 12-75 it.
Having procured 18 lbs. of wire, proceed to cut
it up into twenty equal lengths of 25-5 it. each,

is

resistance

two points in this length of

,

5 volts, We must take

\f

_1_

QTs—Z‘g-lj/ié.

++2++++ill

-= 13} ohms.

i

4.

22'

or

12 gauge Excelsior has a resistance of '753 ohms
per 1b., so that we shall require 13 + 753 lbs.;
, 200
1000
that
X
= 18 lbs. (nearly). '

raj?

——'ié'

.22'

a"

;

voltmeter; ammeter,
with resistance,
and crank
switch to get any -voltage, by 5, from o to 106.
Bt’fOI‘l
Now let us get on with the construction.
we can decide on the size of the frame, we must
kn0w the amount of resistance wire it has to hold.
It is very improbable that any of the readers oi
this article will require more than 12 or 14 amps.
so that a wire having a carrying capacity of 1 5 amps.
will be ample.
This wire can be procured from
any electrical house of any standing, and is known
“
wire, 12 S.W.G.;
as
Excelsior"
resistance
the
12 gauge carries 15 amps, with a temperature rise
to about 250° F. (its melting-point is 2,300“ F.).
The amount required will, of course, vary with volt
age of the supply in different towns, but-taking the
voltage to be, say, 200, then the resistance required

-1-/*

-

D

of these

5.

'

A

ten

You will then
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voltage _ in
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over- which both the lever, and the strip
should be a smooth tit—that is, not tight, but
A small hole- must now be drilled
with no play.
through both, and a 2 or 3 B.A. roundllezul
brass
screw,

l
|

.

l'll..

l

b

I

'3

__ ,2.“

.

my

7.

We now require a zQ-in. by 5-16ths
screw,
and a
in. round-head brass
bevelled edge. 5—l()ths»in. brass washer,
the head of the screw and the washer
to be lacquered. Having got all the
above and the instruments (ammeter
and voltmeter), we only require about
four dozen brass nuts (5-16ths-in.) and

l

l

Screw.

| : 1 l
' | l ' l |

_______________________#___A_______ __|
45.
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put through and the nut screwed up tight.
The 5-16ths'in. screw can now be taken out and
all round the top and
the brass lever lacquered
A small elonite or hardwood handle can
edges.
he made, screwed
up, and tapped 2
B.A., and fastened to the small end of
2 BA.
the lever by a counternnk
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taken to the foundry we require one off A and
twenty-one ott B~say, twenty-four oft B, in case
one or two are spoiled—sometimes there is a ﬂaw
in the casting, which does not show up until it is
in the lathe.
These
twenty-one
castings are to be tumcd {up to
l in. diameter and 5 in. deep on
the head, and screwed 5-r6ths in.
on the shank, which is 2 ins. long.
The boss A is ﬁxed in the chuck.
small end in, and the bottom faced
up and centred (still in the chuck);
it is to be drilled and tapped
It can
5-16ths in. right through.
now be taken out. a 5-r6ths-in.
screw put into the chuck, and the
boss screwed,
small end out, on
to it. The boss can now be turned
up, as per Fig. 7, and lacquered
all round, but not on the face of
small end.
For the lever we require a piece of fin. slwr-t
brass, cut out to (I (Fig. 7); a hole is drilled in
it at one end 5-ihths in. (full). and at the other
The contact-piece is a strip
end 2 lt..\. (clear).
Dolled l/nes
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about 12 yds. oi No. 14 S.W.G. cop
|¥tC
per wirc(bare), and we can begin to
l__l _ _ _ _ ﬂ __
h-L
erect the switchboard.
1L
Take the two iron bars 26 ins.
8" __->l
8"
8"
#4
'I
longlitnd pass through them the four
H0," "°’ /°/‘ f"”””‘/JLay
steel screws.
7-in. by 5-16ths-in.
' 'b°”"”‘
'
'
with
on a ﬂat surface,
bars
these
the screws sticking up through them,
hold/n9 down panel
' sm/ch /Cv¢r'
and thread two of the 22-in. bars over
screws,
'
thus making a. square.
' con/ac/s
the
- ho/i/Iﬂq
~
Now slip on to each screw one of
dawn vo/fme/er (WI/l vary accordlnq
then
'
the 2-in. by l-in. round bars;
.11" of Inc/er)
dmmcfer
the other two 22~in. bars in the same
- Ina/rumenr "we: /5 p4." fin-“91'
~
direction as the ﬁrst two 22-m.
F111 6Leaving the frame for a moment.
take
up the two 22~in. slates; and
through each of the holes pass one of the 3-in.
0i German silver or copper, cut as per D (Fig. 7),
brass screws (Fig. 8), locking on each side with
The
and drilled, one end only, 5-16ths in. (full).
ins. on one
a {—in. nut.. The screws to project
contact strip can now be bent as shown, and then
slates are
These
in. on the other.
side and
to be placed, with the lever, on a 5-16ths-in.
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slate to prevent the lever moving too far (P,
Fig. 7).
The meters can now be ﬁxed by means of 2 BA.
brass round~head screws and nuts. Two terminals G
(Fig. 7) can be purchased or turned and placed in
the

7
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The slate panel must now be taken in hand.
Through each of the twenty-one holes of the regu
lating switch drop one of the terminals B (Fig. 7).
having previously lacquered them on the side only.
These are secured on the back of the panel by
nuts. The zl-in. by 5-I6ths-in. round—
5-16ths-in.

III

5

*s

l
1

I:

B .

Q

a; G

__-----—

JC%'_.:‘S?L

t...

‘

t7

r

l”
i”

t

6

fkti

5”

l
i l i I l I l l I I l l I | #2

Cl

I:

I 2

O

screw

band/a

'w
;

l | l l | I |l i i l l l |i

/g"-*——hl-—
Eben/re

2 an

"7‘!" l'er-m/na/ ﬂ

and

7'aU

fer-muva/

y...

3”

is

___.

_._______

____

'
a

|

“"""“"'g8"""""“"'

i

72:

now to be slipped over the four screws of the iron
frame in the same direction as the 26-in. bars.
Now drop on the remaining four 2-in. by i-in.
The slate, by-the-by, should have
round bars.
the longest sides of the screws upwards—that is,
the side that projects 1} ins.
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FIG. 10.

of

if

it

head lirass screw is now to he passed through the
then through the boss
bevelled
edge washer.
(Fig. 7), ﬁnally through the hole prepared for_it
in the slate. and is to be locked by a 5-i6ths-1n.
nut. When ﬁrmly locked down, the lever should
move rather stiﬂiy over the studs. and if it does
not do so. it must be regulated by screwmg or
unscrewing the 5-16ths-in. screw which acts as its
Above all, the contact-piece of the swrtch
pivot.
must make very good contact with both the surface
if it
of the b05s and the twenty-one contacts;
will be
resistance
does not do so. unnecessary
thereby put in the path of the current. Two
little stops should be turned and fastened through

is

is

is

position at the top of panel above meters, and two
more at bottom of panel.
The panel
now ready for ﬁxing to the frame.
One of the 22-in. slates, it will be noticed. has eleven
screws through, the other only ten.
The slate with
eleven screws
of the board.
Note this.
the to
Take up the now
and drop it,
tted
panel,
right side up, over the four 5-i6ths-in. screws of
the frame.
where the test
careful drilling
This
comes in, for
any of the holes are i-ioth in. out,
the panel will not drop into place.
Assuming that
careful work has been done, and the panel ﬁts
can be screwed
into place by four
perfectly,
circular nuts, as H (Fig. 7). When these nuts are
screwed
up tight, the entire frame will be held

perfectly rigid.
Only the connectingmp now remains to be done.
Take up the twenty small spirals and join them
in twos by means of a i-in. by l-in. cheese-head
brass screw and nut.
You will now have twenty
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long Spirals again, the joined ones looking like
Fig. :0. Take ﬁve of the joined ones and thread
one end of each on to the ﬁrst ﬁve pins, from either
end of the top slate.
Now stretch the other ends
out until they will pass over the ﬁrst ﬁve pins of
the bottom slate.
All these ﬁve coils are on the
side of the slates nearest to the panel.
Finish off
this side of the slates with ﬁve of the long coils.
and you will have a spare screw at the ﬁnishing end
of the top slate.
Commencing with this spare
screw, but now on the side of the slates away from
the panel,
stretch the remaining ﬁve long coils,
as before.
and then the other ﬁve joined coils.
You will now ﬁnd that if you start with screw No. l
on the eleven—screw slate. you can trace a circuit
down the ﬁrst coil, through the slate by way of the
brass pin, up the next ‘coil, and so right through
the whole of the resistance as far as the eleventh top

trical engineers for use with coils, etc., and are
sold at from £12 to 1620. Made to these instructions,
one need not cost more than £ 5. made up as follows :
,f s. d.
18 lbs. Excelsior wire, at 2s. 6d.
2
5 0
2 slates
.
.
..
o 0 8
1 panel
0
7 6
1 voltmeter
I
2 6
I
o 0
l ammeter
0
l
0
Iron
Brass, etc.
o 3 4
Total

..
,,

(Fig. 11).
2 to B.

3 to C.
.. 4. 5. 6, etc., to Ii, E, F, etc,
,, 2i to U.
,. 22 to second terminal at top of board.
Terminal at top of board (Point 1) to terminal

at bottom.
Switch pivot to one side of ammeter.
Other side of ammeter to other terminal at bottom.
One wire from each bottom ter—
minal to each side of voltmeter.
\Vhen all these wires are cut off
to length, they must be covered
either by asbestos tubing or glass
beads.
Of the two, I prefer the
latter.
The connections can now
be
made. and then the. entire board
should be well examined to see
that none of the coils touch one
another. The ironwork can be black
enamelled,
and the board is com

‘5

0

0

An Automatic Locking
Turntable.

pm.

Take some bare copper wire, 14 S.W.G.. and cut
of? sufﬁcient to connect under the nuts of the screws
as follows :—
Point 1 to terminal at top of board and A
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By G. LORIMER.

TURNTABLE

is a useful accessory for a model
railway system, but when its action is made
automatic its usefulness is vastly increaSed.
The arrangement detailed in the following lines
but is more
can be adopted with any system,
especially applicable when electricity is employed
With a raised
as the motive power of the railway.
track there will not be much trouble in adding a
turntable, and where a pit is necessary, the bed on
which the table rotates must form a sort of false
bottom, as the motor and train of wheels for reduc—
ing the speed of the former are placed below the bed.
in the following scheme the rails of both the

plate.

The main service is connected
to the two top terminals, andilif
Fro.
is
one side of the supply system
the earth wire should be
earthed.
to the terminal leading
connected
to Point 1.
The board is screwed to the wall by screws passing
through four holes in the projecting ends of the 26-in.
rods, and a sheer of l-in. asbestos should be placed
between the board and the wall.
HINTS on \Vonxmc.
Have a main switch in the supply circuit near the
switchboard.
Turn the current (main) oil as soon as ﬁnished
with.
As long as the main switch is on, you are
using 15 amps. in the board. however much or little
you are taking from it.
The instruments on the board indicate the current
you are actually using.
If the foregoing instructions are well carried out.
you will possess a piece of apparatus which is
certainly both useful and ornamental.
switchboards are manufactured by elec
These

9.~GENERAL

VIEW or "rm: TURNTABLE.

main track and of the turntable conduct the elec
tric current as long as the locking-bolt holds the
rails in line—the normal position; but when the
bolt is drawn back after the current has been cut.
oﬁ at the switchboard, the motor of the turntable
gearing at once comes into action automatically (just
before the half-revolution of the table is completed)
the locking-bolt advances
slightly. and when the
rails are again in their normal position, the bolt
shoots home, and at the same time the circuit of
the gearing motor is broken.
It is not of much use giving measurements, as
each system presents endless variations. so that it
will be best to submit only the details of the arrange
ment,
leaving the sizes of the various parts to
individual requirements.
The turntable is of the ordinary girder type,
working round a central pivot, and carried by two
These wheels travel
wheels or rollers at each end.
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on a circular brass rail laid on the bed.
Below the
bed is a train of gearwheels,
driven by a. small
self-starting motor; the axle of the slowest wheel
is prolonged through the bed. and terminates in
a plain pinion (not one of the "lantern" variety,
otherwise trouble will be found
when the table is required to be

lifted from its pivot),

this

l

l
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pinions, the motor being connected by bevel wheels;
but the result would have been considerably less
noisy had worm gearing been adopted between the
motor and the clock wheels.
Fig. 2 gives a diagrammatic representation

inion

sol
with a gearwhee
engaging
dered centrally on to the tube fas
tened to the turntable, in which
the pivot on the bed fits easily,
the
Besides
yet without shake.
outer rail, the bed is provided with
an inner circular rail, of such a
diameter as to clear the project
ing pinion by about Q in., and
below the rotating table are attached
two sliding contacts so that each
one slides along one of the circular
rails, being
kept in close contact
with the rail by springs.
These
contacts are electrically connected
by soldered wires, one to each oi
the turntable running rails.
in cases where the two rails oi
the system
as separate
are used
conductors, the third rail not being
employed, it is evident that at the
the
half-revolution of the table
polarity of the table rails will be
of an opposite
character to that oi
the ﬁxed track, and to avoid this
the two circular rails are cut
through in four places, as in Fig. I.
The segments A and B are con
nected to C and D respectively, so
"
" A
that when the current is
on
and C, B and i) will be electriﬁed.
whilst the rest of the circles remain
always "dead." The segments A,
B, (I, and Dmay be as short as
the sliding contacts will allow, and
in this way there is no chance of a lUL‘UlilHllW‘.
when being turned, being started by an accidental
lunch on the main starting switch.
Of course, with a third-rail system, to avoid any
of
accident of this nature, a similar segmentation
the circular rails may be adopted, but as the rails
will not suﬁer any change of polarity, the electric
connections are made between A and D, and B

and C, rcspvctivcly.

f'lvn/

*O .
I‘m/mp

Fin.

1. —'PLAN

OF CIRCULAR

RAILS.

the turntable.
A is the rotating table carried
by the wheels B B on the circular rail (1, D is the
inner circle. and E the tube in which the pivot ﬁts,
and to which is soldered the gearwhecl F. G is
the pinion engaging with this gear-wheel, and is a" ‘
connection with the train of gears H, driven by
the. motor]
below the bed K.
Fig. 20 shows
‘
the underside of the table.
turntable,
Leaving the
we come to the locking
switch. This consists of a bolt
.
which is driven forward by "
i
>
spring on, the depreaion of
__
catch, and which slides int ‘
‘
»
hole or slot in a metal p
screwed to the front and back
edges of the turntable.
The
bolt A (Fig. 3) is made of a short
length of 3-16ths in. steel rod
working in a couple of bearings
'l‘uumnmc.
screwed to the underside of the
track between the rails.
The
l‘lltl oi the bolt is coiled,
and the blunt point
nicely smoothed so that it may travel without
undue friction on the metal plates at the ends of
the turntable before slipping into itsv slot.
After
the bearings have been ﬁxed the bolt is placedig.l
them in its forward position. and just behind the
front bearing B a hole is drilled to take a small
of

‘
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'4,;im%%iZ//4//f((/
Moro,Flt}.

2.—PARr
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a
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‘
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iiiiial

SECTIONAL ELEVXI‘IUN

or

With regard to gearing for the rotating table.
Small motors, as a rule, make from 2,0oo to 1,,Qoo
r.p.m., and a digniﬁed speed for the turntable is
about 2 or 3 r.p.m., so that the motor must be geared
down at least 1,500 to r. This can be done by
a careful selection of gearwheels, and in the present
case the train is composed of old clock wheels and

2
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rigs
Y—H
z»

top of the turntable base to the arm when the bolt
is released, and the distance between the arm and
the bolt.
The arm must release the bolt so that
it slides on the metal end-plate a short way before
it shoots home, and an example will be the best way
of showing the method of calculation.
The distance.
between the upper surface of the table and the top
of the arm was § in., and the depression of the arm
was } in., whilst 1% ins. separated the bolt and the
arm;
in. from the end of the metal plate
the
is

pin C, which will serve as a stop for both the bolt
and the spring D, by which the bolt is driven for
ward. The other end of the bolt is provided with
a head (E) of ebonite or other insulating material.
This is done to prevent any chance of an accidental
"short," should wire be used as the connection
the bolt and its actuating lever, which
between
may be some distance away. In the present case,
a lever on the shaft F, by means of the arms 60,
enables the bolt to be moved backwards, in which

527

41‘

November 25, 1909.

2’-0"

“"

BFJCB

_

is

l i

t—injiill_1-ji

is

l:_\‘_\v/U/
0

:

"

O

Fm.

u
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After the metal plate has been shaped
shape.
again screwed as before on to the table.
adopted for the other end
The same method
only remains to ﬁt the
of the turntable, and
The main switch of the
electric connections.
on the wire from, say, the posi
switch-board

or Locn'mn BOLT,

ETC.

rigidly held in line with the ﬁxed track, the
locking bolt was drawn back and sharply released
a few times, and in this way the place for the slot
by which the bolt locks the turntable was deter
mined. The metal plate was then removed, and
the slot drilled and ﬁled out so that the bolt ﬁtted
easily and not too loosely, all burr being carefully
removed. A slot was adopted instead of a plain
circular hole in order to allow for any slight depres'
sion of the turntable by a heavy weight. \Ve must
now ascertain the amount of depression of the arm
required to release the bolt, the distance from the
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battery, and to the positive
pole of the
of the second cell (according to the voltage
led to the
required by the gearing motor) a wire
The “brush” contact ‘is
shaft of the bolt lever.
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with the gearing motor, from the other
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released,
and plotting
spot at which the bolt.
the correct shape for
these dimensions, as in Fig.
determined.
the under edge of the metal plate
allowed in the
One-sixteenth of an inch excess
amount of depression to ensure the release of the arm
in case of a slight miscalculation in working it to
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kept by tha' pin H working in the slot
position
s of the release arm
The release arm, which
cranked as in Fig.
kept pressing against its
will be seen that when
pin by a slight spring, and
the arm
depressed the spring on the bolt drives
A diagram of the
the lever and bolt forward.
shown
arrangement of the various parts in silu
The shaft also carries an arm K, by
in Fig. 4.
which an electrical connection can be made with a
" brush " of springy. brass or copper
(M). which
the
connected to one terminal of the gearing motor
contact should be maintained until the bolt is
entering its slot in the turntable.
automatically depressed by
The release arm
the shaped metal pieces at the end of the turntable,
A strip of metal—
and these are cut out as follows
in. wide, and
brass was used in this case—about
as long as the width of the turntable. was screwed
ﬂush with the edge of the table, and whilst the. rails
it
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tree from its catch, when the bolt slips forward till
the metal plate, and slides along it to the
slot.
The bolt ﬂies forward, locking the rails in
line and breaking the circuit through the gearing
motor, and the locomotive is ready to start back
in accordance with the working of the switchboard.
The arrangement described above, of course, only
holds good for a locomotive returning on the same
rails on which it came to the turntable; but if it is
desier to connect the turntable with other sets of
rails, each set must be provided with a locking
bolt and catch, whilst the lever is ﬁtted with a
In
separate spring catch, to be released by hand.
this way the shaped end piece of the rotating table
will depreSS each release arm without setting the
bolt free until it arrives at the desired set of rails.
the lever of which has been allowed to come into
action by the withdrawal of its catch.

terminal of which a wire is soldered to the connec
tion between the negative porti0n of the circular
rails of the turntable bed, this negative wire being
continued to the negative rail of the system.
Fig. 6
will serve
to indicate the various connections.
From the positive rail of the system another connec‘
tion is led to the positive segments of the circular

it hits

rails.

Photographs

of the actual device

may serve
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A Simple Way of Making Small
Vacuum Tubes.
By B. H. M.
are, no doubt, some of us who wish to
experiment with and to make vacuum tubes.
but who cannot aﬁord to buy a pump sufﬁc
iently good to obtain a vacuun. suitable for showing

HERE

I’m. 8. Alum-mson or TRACK, suowmo
Borxrs,
arc.

LUIiKlNl;

>
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elucidate any obscure points.
Fig. 7 shows the
bed of the rotating table, giving a view of the cir
cular rails. In Fig. 8 the track has been stood on
its edge to allow the underside to be photographed.
whereby one can see the arrangement of the locking
bolt and its various parts; whilst Fig. 9 is a view
of the whole of the turntable in position.
In order to illustrate the action, a practical
An engine is run on to the
example may be taken.
turntable, the current travelling through the track

F19]
any of the peculiarities of electrical discharges
through rareﬁed gases; but this difﬁculty may be
overcome by the following method :—
Take the tube through which it is intended to
and into one end ~seal a small
pass the discharge,
piece of platinum wire, the other end being drawn
out into a ﬁne capillary tube and
left open.
The whole tube is now
heated to about 200° (1, and the
end of the ﬁne tube dipped under
mercury. W hen the air inside cools
and contracts, some of the mercury
will be drawn up into the tube.
In one about 6 ins. long and
in.
in diameter a. globule about the
size of a pea will be found suth
cient.
The capillary tube is next
broken oﬂ fairly short and another
small piece of platinum wire ﬁxed
in the end of the tube, but the
tube is not closed.
This can best
be done by making a hook in the
wire and sealing the end of the hook
on the outside of the glass tube,
as Fig. I.
Now heat the whole tube slowly, excepting the
portion containing the mercury. \Vhen the tern
ra~
ture of the tube is about the boiling point 0 the
mercury. heat the mercury to ebullition.
Keep
the whole tube hot while so doing, and do not allow
any mercury to condense on the sides.
The mercury
vapour being heavier will displace the air from the
tube.
When heating the tube it must be supported
by a wire held in a pair of tongs; thick metal,

i

Fm.>_,7.—Br.n

or TURNTABLE.

rails to those of the turntable by the segments and
\\'hen the engine is on the table,
sliding contacts.
the current is broken at the switchboard at the
The bolt lever is pulled back,
positive. main wire.
releasing the table. and the gearing motor at the
same moment comes into play, slowly rotating the
As the half revolution is nearing completion,
table.
the metal plate of the table gradually depresses
llu: release arm until the pin on the bolt lever in
l
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such as is in a test-tube holder, must not be used.
There are several reasons for this: ﬁrstly, because the
clamp is not sufﬁciently flexible, and when the mer~
cury boils it often knocks the bottom out of the tube ;
because the cold metal may crack the
secondly,
tube; and thirdly. because it conducts away the
heat, and causes the condensation of the mercury. I
ﬁnd that a piece of 22 G. copper wire wound around
the tube is the best holder.
When all the mercury

P___—_\
F192

is boiled away the tube is heated to a low red heat.
and while still hot the end is rapidly sealed.
On
cooling the mercury vapour condenses, and if all
the air is expelled a perfect vacuum will be formed.
except for the vapour of the mercury, the pressure
of which, at ordinary temperatures,
is very low.
50 that if there is any other gas present the colour
of the discharge is not appreciably altered by the
'
amount of mercury.
It is very interesting to connect the tube to the
coil as soon as it has been made and it is still hot,
for, on cooling, the form and colour of the discharge
change in a remarkable manner. First of all, when
the tube is almost under atmospheric pressure, a
thin narrow but well-deﬁned spark appears.
As
the tube cools, the spark widens and becomes more
of a glow.
On further reduction of pressure, stria!
are formed and the dark space near the negative
electrode appears.
The colour up to this point
has been green, but when the tube is quite cold or
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only warm the colour seen is that which would be
produced if any pure gas had been introduced.
Any gas, of course, can be put in the tube ﬁrst of
all by passing a stream through before the platinum
wires are sealed in.
Other substances may be used,
such as iodine and sulphur; but these give a colour
of their own, even if any other gas be present.
It
is hardly necessary to point out that great care must
be taken not to inhale the vapours when expelling
the air from the tubes.
A fairly expert glass-blower can pull a capillary
tube out of the side of the tube by heating the glass
at the required place with a small blowpipe ﬂame,
then with a hot piece of platinum wire touching the
The capillary
place and drawing it out again.
is out Oh, the platinum wire inserted, and the glass
fused round it, as Fig. 2.
By this method the platinum wire is more easily
ﬁxed in, and the exit tube for the vapours more
In some cases, especially if a large
easily scaled up.
current is used, the platinum wire is heated, and
makes the tube black.
To avoid this do not use
platinum wire at all, but wrap each end round with
tin- or lead-foil, to which the wires from the coil are
attached when an inductive discharge takes place
from the external electrodes, sometimes with most
curious results.

Mr. Louis Brennan's Full-size Mono-rail.
10th, Mr.
Gillingham, Kent, on NOVember
AT Louis
Brennan, of torpedo fame, gave a

unique and most interesting demonstration, showing
the marvellous working of his ﬁrst full-size mono
rail—the machine which, as its name implies, runs
along on a single track. The car shown in the

The Model Engineer

53°

accompanying photograph is 40 ft. long. 10 ft. wide,
It weighs
and 13 ft. high to the top of the cab.
22 tons, and is capable of taking a load of from
10 to :5 tons. The maximum gradient it can climb
with its present horse-power is i in X}.
on the
is balanced
gyroscopic
The machine
and is worked with a pair of gyroscopic
system,
wheels, each weighing 15 tons, and of 3 it. 6 ins.
diameter, running at a speed of 3,000 rpm. in a
partial vacuum. Mr. Brennan hurriedly gave this
preliminary demonstration as he had received
notice that German infringers of his patent were to
give a demonstration in Berlin on the afternoon of
that he
the same day, and he naturally desired
should be ﬁrst in the ﬁeld. The demonstration was
most successful in every respect.
g
A description of Mr. Brennan’s experiment with
a small mcdel of this car appeared in THE MODEL
ENGINEER for May 23, 1907.

Motor Cycle Notes.
"
Pnoimx.”
By
The Starting Difﬁculty.

A goodly percentage of the queries addressed to
me by readers relate, now we have the colder weather
with us, to the difﬁculty experienced in getting the
I am not going to
engine going from a cold start.
say for one moment that the atmospheric conditions
are to blame in all, or even in the majority of, cases
and we may have to look much further into it than
that; but there can be no doubt that many of the
motor cyclists go to a lot of un
less-experienced
trouble in Seeking for causes which do
necessary
not exist, when all the while there is nothing more
"
"
amiss than that the piston has got
gummed up
in the cylinder by reason of the lubricating oil
having congealed on the cooling down of the engine
after a run.
While the high temperature developed
in working is maintained, the oil, of course, becomes
greatly liqueﬁed; but directly the heat inﬂuence
ceases it tends
to resume
its wonted viscidity,
and the gummy ﬁlm which covers the outside of
the piston rings causes them
to adhere to the
walls of the cylinder with such tenacity that
it requires a very great effort to loosen its hold.
So, unless we realise this, we go on
edalling and
the case
pushing, or turning the starting hand e,
may be, in a frantic though vain endeavour to

a

rocure the ﬁrst explosion. The simple remedy
to inject a little paraﬂin through the
compression tap. This, if there is nothing else to
hinder the engine from starting, acts like magic
by causing the thick oil ﬁlm to become dispersed,
and the piston is thus freed from the cylinder. Some
engines are notoriously bad in respect of gumming
up, and during the winter months, where much
at starting with them, it is
trouble is experienced
a good plan to adopt a rather thinner kind of engine
oil than would be advisable during the warmer
weather. In some cases it is quite safe to use water
cooled instead of air-cooled oil, although this ex l
pedient would not answer in very many cases.
It is such a very easy matter to discover whether
starting diﬂlculty arises from the cause I have been
speaking about by applying the very simple method
advised, and if the engine still refuses to ﬁre after
that has been done, it is time enough then to look
to account for its ob
around for otherreasons
stinacy.
ls, of course,

and
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My excuse, it any be needed, for saying as much
I have done about such a very simple matter, is
that in more than one case correspondents haVe
consulted me on the starting difﬁculty, telling me
that they have tested the spark, examined the
carburettor, and done all manner of other things
and, ﬁnally, have
to get over the difﬁculty;
after taking my advice and using
succeeded
a lighter brand of oil and injecting parafﬁn to free
I have always found it the best
the piston rings.
plan to inject the parafﬁn immediately on stopping
at the and of a run.
The machine can always be
restarted
right away next time it is wanted, no
matter what interval may have elapsed meanwhile.
as

Belts for Winter Use.
In winter, when muddy

roads and unpleasant
weather conditions so frequently predominate, the
motor cyclist who braves the elements without
experiencing any harm to himself often suffers
delay and inconvenience on the road through slipping
and breaking belts, with some of which the wet and
grit which get lodged between them and the pulleys
I always make a point of using
play sad havoc.
specially strong driving belts for bad weather riding,
especially when taking a side car, and I advise others

Tue New " Snnwce"

Ben.

A strong belt of good width is
advisable at all times for machines of 3* hp. up~
wards. and doubly so when the driving conditions
are intensiﬁed and the output of engine-power has
them.
Then we have
to be increased to overcome
to employ a. lower gear and be a little more liberal
with the throttle opening, and both of these ex
pedients reﬂect on the belt and cause a heavier
strain to be put upon it.
But all the strength in the world will not sufﬁce.
unless it is accompanied by ﬂexibility, and the lower
the gear the more does this become the case, because
the smaller the pulley the more difﬁcult is it to get
the belt to conform to its curvature, and with the in
crease in the number of revolutions comes naturally
I do not myself think
a greater wearing inﬂuence.
that _one can possibly better a leather belt for
heavy work, winter or summer, and in the former
season I regard the‘ type as not only advisable but
indispensable.
I can speak from experience of the"Whittle"
link grip belt after two years of almost constant
use with high-powered machines,
used both with
For some time prior to that
and without side cars.
I used rubber belts, and considered them satisfactory
" mill
enough, and do still for all purposes but the
heavy work
ing" which a powerful twin doing
“
"
Whittle
belt
throws on the transmission. The
is, as the illustration shows, virtually a chain of
steel links, each side of which is supplied with a
leather covering. In this way the steel portion
may be said to take the strain of the pull, while the
leather pads bear direct contact with the pulleys
the outward
means
of transmission.
and
orru
to do the

same.
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Is Pedalllng Gear Necessary

am sometimes asked why so many motor cycles,
apart from the lightweights, are ﬁtted with pedal
This, say the critics,
ling gear.
a relic of push
cycle practice, and should have no place on any
motor cycle except those of very low power.
entirely disagree with this view. Pedals form an
almost indispensable adjunct for starting purposes,
except where handle starting
provided, and they
also enable the rider to help the engine on occasions
when a little such assistance often proves valuablel

I

is

is in the hands of readers
the Stanley Show will be in full swing at the Agri
cultural Hall, and most of us who can manage to
get there will already have made ourselves
ac
quainted with all the interesting things exhibited.
Many equally intense enthusiasts will, however,
have to rely on the reports appearing in the Press
for information as to what was there to be seen.
Some of my readers have been good enough to invite
me to meet them at the Show, and this I shall have
every possible pleasure in doing; indeed. it will
greatly add to the enjoyment I always derive from
attending the Show. Then, in an early issue, I
shall devote the best part of the space allotted me
by the Editor in which to express my impressions
of what I saw, and in succeeding issues I shall hope

is

The Stanley Show.
By the time this issue

The other day a newcomer to the ranks of motor
cyclists came to see me in great concern, bringing
He said that he couldn’t
his machine with him.
use it even for quite short journeys without its
" red-hot," and, with a view to
verifying
getting
this somewhat alarming statement, invited me to
test it on a neighbouring hill of average steepness.
I thought it would be just as well to carry out this
without making any preliminary effort
suggestion
to ﬁnd a reason for the “ overheating," and so took
the machine straight away and drove it at a. low
It seemed
speed to the foot of the hill in question.
very sluggish in running, and was obviously suffering
from lack of free exhaust, but exactly what the
cause of the indifferent working might be I did not
trouble to look into until I had had a go at the hill.
The latter is one which I easily surmount on my
own machine, with the throttle only about one
quarter open; but I soon found that my quondam
mount would have to be thrashed pretty hard
if the top were to be reached with the engine still
It proved, indeed, a severe struggle
running.
to get up, but I did just manage it, tottering over
the summit with the exhaust valve cap and surround
ing portion and part of the exhaust pipe glowing.
On dismouning I ﬁrst tested the compression,
and this I found to be excellent; the condition of
ignition and carburettor likewise ; and from general
inferences
there appeared
to be nothing seriously
wrong with the engine to account for its lack of
1,
pulling power and general faulty behaviour.
therefore, decided to get it back where I could make
a closer examination, and after free-wheeling down
the hill. drove it along at what speed I could obtain
to the starting point. where the owner was anxiously
awaiting my return and my opinion.
A few minutes' investigation showed me that the
exhaust valve had been robbed of more than hali
its normal opening by the fact that a piece of the
stem, which, on some former occasion,
had been
brazed on at the foot to make up the required length,
had come adrift. and had evidently fallen off on to
the road during a previous ride, leaving a gap of
about 3-16ths in. between tappet and stem.
The
valve, on being examined, was found to have only
valve,
a bare
in. opening while the inlet
also
was getting its full
mechanically operated,
in.
There was a. very healthy spark, so that the engine
was getting a full incoming charge of gas and an
efﬁcient explosion, but could not get rid of the
exhaust products, and so was being choked. A
repairer soon made up the length of the exhaust
valve stem again by properly brazing on a new piece,
but
advised
my consultant (who said the valve
was the very last thing he would have looked to)
to obtain a. new spare valve and have
correctly
ﬁtted before venturing out any distance again.
:

only very slight, allowing for ﬂexibility on the part
of the whole.
The six or seven blocks from each
end of the belt are pierced with holes lined with
steel eyelets, by means of which the user can readily
shorten his belt without having to use a belt punch.
or other instrument.
I am at present testing one
of these belts, and so far as l have gone it has proved
highly satisfactory.
The initial stretch having been
got over, there has been no further trouble in this
direction, and I ﬁnd the belt very supple, strong.
and clean in use. I shall have something more to
say about it after a more extended trial.

A Groundless Alarm.

1';

THE " Win-nu: " LINK GRIP BELT.

to illustrate and have something A) say about the
new types of motor cycles and accessories for 1910.

I

The construction gives enormous strength, and
the principle is one of great simplicity, ordinary wood
screws, which can be obtained at the rate of a hand
ful for a. copper or two, being used as a means of
joining up the ends of the belt.
Two projections are formed on each side of each
link, and these ﬁt into cavities in the leather pads.
the ﬁnal junction being made, as before said, by
means of an ordinary wood screw.
It is, of course, possible to replace a link anywhere
in the length of the belt, instead of being compelled
to resort to one place for adjustment, as in “ one
piece" belts.
Half links are provided to allow of
degrees of shortening.
Another good belt of the leather variety is the
new "Service" belt.
This consists of two con
tinuous lengths of very strong chrome leather,
to which are riveted, and otherwise attached, at
top and bottom, blocks of tough grained ordinary
leather, the interstices between the blocks, although
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In cold weather there is often some difﬁculty in
getting the engine warmed up prior to a start being
made. and the pedalling gear method is most
more
decidedly
advantageous than either the
dangerous one of pulling the engine over com
pression by hand, by means of the back wheel. or
the fatiguing one of running the machine up and
down on the road until the engine can be induced
to fire.
In many little ways the pedals come in
useful on the road.
When speed has been very
much reduced in tratﬁc, for instance, slight pedalling
will often provide just what is wanted in getting
the engine going again without stopping. and it
often saves what would otherwise be inevitable——
i.e., knocking of the engine and dismOunting of the
rider. The pedalling gear requires little or no atten
tion, and a means of varying the position of the
rider's feet is afforded by its presence. With handle
~started machines,
wide continuous footboards are
a great comfort, but unless this method of starting
is afforded, I for one do not see how the pedal
principle can be improved upon.
Replies in Brief.
P. F. (Gateshead).—Soak the compression washers
boiled oil, or cover them with ﬁsh glue to get a.
gastight joint.—-—VV. R. (Pilton).—Thanks for your
last communication.
Results of experiments ad
vised will be awaited with interest.
R. A. L.
(Kingston).—The
lever is evidently slipping on its
boss, and the throttle is not opening.
Check this
and write again.——_]. D. (Iiull).—-A most puzzling
case.
Why not send a stamped directed envelope
(or a reply in detail ?
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Making Box Kites.
To run Enrron or The Illodel Engineer.
DEAR Sire—I give sketches and particulars

of a

box kite I made recently which proved very satis
factory, and not having seen one constructed the
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Fig.4

same way before, I thought it might interest some
of your readers.
The frame is made of eight umbrella ribs and
stretchers,
which can be procured the size given in
Fig. 1. Connect four together by binding strong

thread round neatly, and lapping about 3 ins. at A.

,._

Practical Letters from Our

15'—>,

Readers.

{The Editor mmtts readersto make use 0/ this column [or the full
discussion0/ mailers 0/ practical and mulual inlazsl.
Letters
may in sagvmiwith a nom-de-plumc I, wind, but the full
new and uddnss 0/ the sender uusr invariably b4
thoughnot necessarily[or publicalwnj

/

MM.
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Overhead Gear for Barnes Lathes.
To run EniroR or The Model Engineer.
DEAR SiR,--—l have read with interest Mr. D.
Collet's article on screw-cutting in THE MODEL
ENGINEER of October 28th, and I Was in hopes of
being able to make the apparatus for my lathe.
being often in want of something of the kind.
However, I ﬁnd I cannot apply his idea to my
case, as the mandrel is not so easily got at
as his.
My lathe is a Barnes No. 4 1 it has a lead
screw along the front, ten threads to the inch. as
near as I can measure ; 5 ins. irom centre of mandrel
l have been thinking
to centre of lead-screw.
that it would be possible to arrange it with gear
wheels in the usual way, but I have no idea how
to ﬁnd out the size of the gear and the number of
teeth on wheels.
i expect I shall have to insert a rack to be adjust
able for the diﬁcrent size wheels [or cutting dif
I wonder if there are any more
ferent threads.
readers of THE MODEL ENGINEER who have a Barnes
No. 4, and adapted it for screw-cutting ; also where
I could get them made and the cost of cutting or
casting P I am sending a print of the screw for some
idea to work on; diameter. } in. I think that
I have given all particulars. and shall be glad of a
solution—Yours faithfully,
H. DINGLE.

s
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Connect the remaining four in the same way, and
then join the two frames so formed, as in Fig. 3.
Eight short pieces of umbrella ribs will then be
required about 15 ins. long to connect the four
corners top and bottom to keep frame rigid. Strong
thread is then carried from all angles, as shown, by
light lines in sketch, to give support to covering
Two pieces of wire
and prevent twisting of frame.
bent as Fig. 4 are bound to one of the sides to make
provision for attaching line. All joints and lines
can now be varnished with shellac or other varnish.
When dry covcr the ends with a. light strong paper.
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The ﬁnished kite of above dimensions weighs about
8 02s., and goes up without the least trouble in a
suitable breeze—Yours truly,
A. R. HALLETT.

The Societyof Model Engineers.
[Reports 0/ meetingsshould be sent to the oﬁees of Tn: Moon.
Enema" without delay, and will be inserted in any par
itcular issue it receiveda clear nine days before its usual
date0/ Publication.)

London.

FUTURE Maniacs—Tuesday. December 14th.
at Caxton Hall : Lecture by Mr. L. M. G. Ferreira,
A.M.I.C.E. (Member),.“ A Model Engineers’ Work
shop and what it should be like.”
Vrsrr.—-On Tuesday, Nov. 30th, at 3 p.m.: To
the works of Messrs. Price’s Candle Company, Ltd.,
at Battersea. Early application for places must be
made to the Secretary, HERBERT G. RIDDLE, 37,
Minard Road, Hither Green, S.E.
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The space between the transmitter and the recdver would be
covered with houses, telephonewires, etc. 1 would like to know
if I could erect my aerial on the top of the house without any
danger to the housein the caseof thunderstorms. I would like to
know if the lightning would have any effect on the aerial and the
a paratus, and, if it has, how could I remedy it? Could you
tell if at thereceivingstation anordinary relay could be worked
a
with an electrolytic detector put in the circuit of the battery?
We have not heard of any serious accidents from lightning in
amateur wireless stations, but we would recommendyou to use
a fairly thick aerial wire and connectit very carefully to earth when
not in use, or, better still, to lower your capacity areas and wires.
when not in use or when the weather is stormy. Another way is
to erect a permanent lightnin conductor with its points higher
than the aerial, but here you s ould rememberthat a badly con»
structed lightning conductor is worse than none at all. It is not
possible to work an ordinary relay with an electrolyticdetector'
as the operative currents of these detectors are too small an
rapid for such an instrument to follow. The only suitableindicator
for these detectors is the telephone, which should have a high
resistance.
D.
[=1.6331 Connections for Small Installations. 1. Mc.
bells,
(Dundee) writes: I have an electric alarm clock, two electric
two switches, and a 4-volt Osram lamp, and woull feel obliged if
on would give meconnectionsfor the same. I encloseyou a draw
ing (not reproduced)of how they are placed. The connectionsare.
as follows : I want both bells to ring and lamp to light at the same
9

Provincial Society.
Birmingham.—chr Mscrmc.~-This

D

will be
White Horse,” Congreve Street, Bir
mingham, on Wednesday, December Ist, at 7.30
p.m. Mr. H. P. Folland. of the Model Aero“ Club,
Aero
has kindly consented to give a lecture on
“
The Construction
The subject will be
nautics."
of Model Flyers and Glider Experiments."——Full
information concerning the Society can be had from
the Hon. Sec., C. H. HAWKESFORD, 3, Boscombe
Road. Greet Hill, Birmingham.
held at the

“

and Replies.
Queries _—
given below,
[Attention is esterially directedto the [178!condition
and no noticewill be taken 0/ Queries not complyingrrith the
directionstherein stated. Letters containing Queries rnust be
marked on the top left-hand corner 0/ the envelope“()urry
Department." No othermattersbut thoserelatingto the Queries
shouldbeenclosedin thesameenvelope.
this journal are replied _to
Queries on subjectswithin the scopeof
by Post under the following conditions:--(r) Queries dllllltlll
on different slips, on
be
written
with distinct subrectsshould
one side of the paper only, and the sender’sname MUSTbe tn
be aceornbanu'd,
should
srribed on the back. (2) Queries
whereverpossible,with [ulty dimensionedsketches,and torre
their Queriesfor
copy
to
keepa
0/
spondentsare recommended
post-card)
reference. (3) A starn ed addressedenvelope(not
"
also
a
enrosed,and
be
Queriesand Replies
should invariably
pages of the current
Coupon" cut out from the advertisement
issue. (4) Querieswill be answeredas early as possibleafter
receipt,but an interval0/ a few days nmst usually claPsebefore
the Reply can be forwarded. (5) Correspondentswho require
an answerinsertedin this columnshould understandthat some
can be published. The
weeksmust elapse before the
0 urnn cannot be guaranteed.
insertion 0/ Replies in this liyly
to
The Editor, T ur. bloom.
addressed
(6) All Queriesshouldbe
Eucmsaa, 26-29, Poppin's Court, Fleet Street,London, E.C.]
The lollowing are selectedtrom the Querieswhich havebeenreplied
to recently:—
A. R. W. (S. Hampsteadl
[zz,485] Model Railway Coaches.
writes: Can you please tell me if there are working drawmgs of
.
the modelrailway coachillustrated on 424of No. 444,Vol. XXI ?
If not, can you give me numbers of m: M0021.Encmzsn which
contain working drawings of the samesubject or one like it ? Also,
if on can supply mewith sameand at what cost ?
tailed drawings of this particular coach have not been ub
the three articles descriptive o the
lishcd, but if you will refer to
“
coach portion of Mr. Budd's Steam Rail Motor-Coach," you will
ﬁnd much to help you. The three articles referred to appearedin
our issuesof May 27th, June toth, and June 24th, 1909. Copies
of theseback issuescan be had from our publishingofﬁce,price 3d.
each post free.
R. 8. Brussels) writes:
[22,373] Wireless Telegraphy.
i am going to construct a wireless telegraphy tallatlon at my
house. I would be able to communicateat a distance of a mile.

AHH

all)
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time. I want bell A and light C of switch N0. 1and bell D of switch
dent of bell A.
No. 2 from clock, but I want bell D to ring inde
What I mean by that is, sup -e switch 1 is off, t c bell D will ring:
want all this attached to the clock.
until switch 2 IS ut off.
I have six dry cc . Is this enough current? If not, how many
morewill I require? Shall I connectcells in series?
We judge that an arrangementas shown in diagram above is
what you require. join the cells, as shown, in two parallel sets of
three cells in series. The six cells connected thus will probably
serveyour purposevery well.
W. P.
[21,304] Model I l-loths-in. Scale Locomotive.
(Lincoln) writes: (i) What is the height of buffer centre from rail
scalelocomotive,
art,
for
a
ir-toths-in.
level,and distancea
3}-in.
gauge? (2) What 15the bogic wheel centres,and distancebetween
bogic and drivers, also betweendrivers and trailers, of L.N.W.R..
"
" Precursor type ? (3) What would be a maximumhci ht of boiler
(4) “1'1 cylinders
centre from rail for a high-pitched boiler?
rr-rﬁths-in. here by 11 in. stroke, bogic wheels 2} ins. diameter,
diameter,be
best suitable for
drivin and trailing wheels 4} ins.
“ Precursor?"
in. scaleor l-in. scaleL.N.W.R.
(5) Would
rr-ro
enough,
slide in f in.
thick
5-16ths in. thick gunometalbearingsbe
(6) Is 3f-in. gauge
thick brass frames,and not usehorn blocks?
the actual gauge for l-in. scale or rr-réths-in. scale locomotive
precisely?
(r) The standard height of bufier from rail level in a 11-:6ths-in.
scale model (31-h. gauge)is approximately 2| ins. ; standard dis
tanceapart 3}ms. (2) Seedrawmgin issueof November24th, 1904.
Bogiewheelbase,6 ft. 3 ins. ; coupledwheelbase,IO ft. ; total wheel
r0~
base,25 ft. 1} ins. (3) Anything up togft. zins. (4) Yes, the
right. (6) “ out
portions are generally correct. (5) Yes, quite
”
pays your money and you takes your choice l The rr-r6ths-in ._
scaleis now the usual standard,and is a very accurateequivalent.
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[21.464] Power of Model Steam Engines.
J. 1th (Mother
well) writes: I have built two model engines for exhibition pur
poses. I want to know the horse-power (steam pressure
5o lbs.
per sq. in.) ; number of revolutions per minute ; piston speedin
per minute. Dimensionsof ﬁrst engine—bore,t in. ; stroke, 2 feet
ins.
Dimensions of second engine—bore, } in.; stroke, } in. Both
engines are engineer made. The small engine is made of brass
and steel and sits on a sixpenoc. It goes at a great speedby
blowing in the steam pipe with the mouth.
The ﬁrst engine,if of best quality workmanship,could be run at
750 r.p.m. (correspondingto piston speed of 250 ft. per minute)
at 50 lbs. steam pressure(say about 40 lbs. meaneffectivepressure
on piston), indicated horse-powerwill be—
40X2X'785Xi5oo
:2 X 33000
_
which works out at nearly } i.h.-p. But your engine
probably
would not have an efficiencyabove 50 per cent, so that the actual
brake horse-powermight be reckonedas about } h.-p. As for the
second engine, it is uselessto try to ﬁnd theoretically the horse
power it would give. Apparently you mean the steam pressure
f or it to be 50 lbs. Unless the engineis madeheavy and out of all
proportion to its size, this would be far too high a pressureto be
safe. Its capabilities should be found by trial.
[22,384] Uropln Volts: Designing a Rheostat.
W. R.
(Hanwell) writes: I want to make a resistancefor regulating a
50-volt motor, reducing 5o-volts to to to carry 2 amperes. How
much No. 26 gauge German silver wire shall I require, and does
it matter what size coils ? Also, a resistanceto reduce50 volts to
5 volts, as per sketch,for chargingcells.
The resistance(in ohms) of a conductor which is to carry a
given amount of current with a given drop in volts betweenits ter
minals, is found by dividing the number of volts to be dropped by

.
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end if a fairly thick end casting is employed. Staying is only
requiredwhen r-ioth-in. stuff is used. Use ai-in. Primus burners.
[22,486] 24 ft. Steam Launch.
C. C. (Hull) writes: Will you
kindly inform me as to what speedI should get out of a
24-ft. boat
driven by a three-cylinder engine, akin. here by
3i-in. stroke;
also what sizeboiler should I require?
You give us no idea of the lines of your boat, so that we can only
reply at random. If the boat is of medium launch build, and if
you ﬁt a boiler of the vertical multitubular type, :6 ins. by
36 ins.,
forty il-in. tubes,you may expecta speedof ﬁve to six
miles
per mm.
[22.4831Feathering Paddlewheel. 3- 6- (Poplar) writes: 11!!!
constructing a model of a paddle steamer,and am in a diﬁculty
about the action of the paddle—wheel
floas. Could you kindlv
supply mewith a drawing of an eccentricarrangementfor feathering
the floats ?
In our issue of December 17th, 1903, there appeared
drawings
and photographsof a feathering paddle-wheel,which would
give
you the help you require. The drawing of the wheel(Fig.
not show the wheel in its working position. To see this, 21) does
turn
the
drawing round until the line of the eccentric’slargest
diameter is
horizontal, and the biggest side of the sheaveon the left hand.
The angle of the ﬂoats can be improved by giving the
eccentric
an increasedthrow.

The News of the Trade.
‘ Reviewsdistinguished
by an asterisk have beenbased on actual
Editorial Inspection 0/ the goodsnoticed.
Leecla Non-Magnetic
Watches.
The Leecla Watch Co., of 215, Old Street,
Ashton-under-Lyne,
have recently put a special line of strong and reliable non-mag
netic watches on the market. They are. we understand,particu
larly well suited to the requirements of practical
workers, and.
further, a ﬁve years' guarantee is given with each
timekeeper.
They can be had either oxydised or nickelled at a price
which is
surprisingly reasonable. judging from the large number of un
solicited expressionsof opinion which we have personally seen,
the
'
watch certainly fulﬁls every claim that is madefor it.
Mechanlcs Made Easy.
hfeccano,Ltd., 274,West Derby Road, Liverpool, are continually
adding to the already large variety of modelswhich
can be made
up from sets of "Meccano" outﬁts. The manual of
before us contains particulars of how to build upinstructions
over
different models, the latest of which, needlessto observe, sixty
is an

:
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BRIDGE MADE
OUTFIT.

TRANSPORTER

FROM

“Mcccano”

6

.4

A

is

if

is

'

5

a

a

is

built up from
aeroplane. This
No.
outﬁt. We note the
strips contained in the boxed outﬁts are now nickel plated, and
this adds considerablyto theappearanceof made-up
models.
illustration herewith shows transporter bridge made with '11»:
outﬁt
No. or No. and No. 4a.
Ball Thrust Bearings for Model Aeroplanes.
The Arundel Tool and Cycle Store, :09, Arundel Street,
Land~
port, Portsmouth, are putting a particularly simple ball-thrust
bemng for aerial machineson the market. It can be applied
to
almostany type of model. The propeller shaft
left
can be threaded required. One half of the ball race lain, but
is ﬁxed to
the frameworkof the.model,and the other half
secured
revolves with the propellershaft, which, of course, passes to and
through
the centreof both.
small ﬁxed collar on the shaft comesclose
up against the ﬁxed race, and takesany slight thrust in the op site direction which there may be. Its simplicity
alone should be
great recommendationto many builders.
’The “ Automatic " Drilling Machine.
The A.K.C. Machine Co., Finsbury Court, Finsbury
Pavement,
London, E.C., have recently introduced a novel
type of drilling
machine. The two illustrations herewith show
respectively the
completemachine and group of parts when taken adrift. The
machineembodies principleapplied for the ﬁrst timo
to mechan
ical tools, viz., feeding automatically by the inertia
moving
art. The feedso obtained exactly proportional of
to the work to
.done, and the breakingof drills
rendered impossible. This
is

is

a

a

a

a

be??? -3§ ohms to drop 20 volts, so that nearly 22 yards will be
required. To ﬁnd the amount of wire (No. 22 German silver)
required for the next two steps,we must not reckon on a voltage
drop of only 10, as might be done at ﬁrst sight, for when only
4 amperesare flowing, the voltagedrop in the No. 16 platinoid wire
will be only 4 X 31—13}volts. The No. 22Germansilver wire must
therefore cause a drop of 20 ~ 13§+10—I7 volts, say. Its resist
ance must, therefore,be 3-7—4}ohms. To get this, about 7} yards
4
will be required. Of the No. 24 German silver wire on will need
nearly 4} yards, and of the No. 26 German silver near y 7} ards.
[22,498] Boiler for Model L.N.W.R. Tank
.P. H.
Loco.
(West Norwood) writes: I propose building a i-in. scale 3§-in_
gaugeLN.W.R. ro-wheeledtank engine,No. 44 class,with cylinders
i in. by 1} ins. with com lete Joy’s valve gear,and driving wheels
"
.4} ins., with the type 0 boiler illustrated in The Model Loco
motive," with two rowsof water-tubes,ﬁred by two Primus bumers.
I should be very much obliged if you will answer the following
questions: Do on think the boiler will steam the cylinders con
tinuously at 75 bs. er sq. in. at a moderatespeed,or would you
recommenda larger nor boiler and fewer tubes? I want to use
standard castings. I would sooner reduce the pressure than the
size of cylinders, and rely on superheatingto save condensation.
Do you think, if I silver solder or braze the ends in that they
will stand the pressurewithout staying or pinning ?
The enginesh0uld be quite suCcessful,but the pressuremay fall
to 40 or 50 on a continuoustrack With a heavyload. The inner
boiler barrel is quite large enough. We think that ﬁve and four
tubes (total nine) would work as well,if not better,than the eleven
shown in your sketch. We notice you have increasedthe diameter
of the outer barrel slightly. There is no need to pin or stay the

.a

it"
‘

N°2aae+
the number of amperesof current to be carried. Thus, in the ease
you describe,the requiredresistancewill be i-o ohms, i.e., 20 ohms.
2
No. 26 S.W.G. German silver wire has a resistanceof about r-_39
ohms per yard, so that nearly 14}yards will be the amount of Wire
required. The size or number of cotls the resistanceis composed
of matters nothing, provided that the right length of wire is used,
and the coils properly connectedand insulated. The resistance
of the No. 16 S.W.G. platinoid wire, carrying 6 amperes, must

Engineer and

feed ts applied to the drill in the following wa z—The ﬂywheel is
mountedon a collared sleeve,into which thedrill-spindle is screwed

the pressureon the threads, the sleeve,immediately losing speed,
slips on the spindle, thereby feeding down. It will thus be seen
that the smaller the drill and the softer the material the faster the
feed, and, conversely, the lar er the drill and the harder the
material the slower the feed.
he return
obtained by reversing
the rotation of the handle. We recentlyinspected severalof these
machinesand found they fulﬁlled all that claimed for them, and
we think they should quickly find place in every model maker's
workshop. The. feeling of security with which the most delicate
work may be accomplished
great argument in their favour,
and we are sure that once installed this ingenioustype of machine
will continue to be used in reference to the ordinary hand-fed
ones. Further particulars
sizes, etc., may be had from the
addressgiven above. The capacity of the severalsizes at present
made from I6-64ths in. to in. diameterof hole.
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New catalogues and Lists.
Messrs. Ward
6: Goldstone.
Springﬁeld Lane, Salford,
Manchester.—The latest list just issued by this ﬁrm has come to
hand. it contains someﬁfty-two pages ﬁlled with the latestelec

FKL A
THE

"HOME“
PORTABLE
ELECTRIC

FIG. 1.—'l‘HI-: " Atrromnlc”

DRILLING .\l.-\CHINE.

it

is

a running ﬁt. When the handle rotated the spindle runs down
out of the.sleeve (which, owing to the inertia of the flywheel.
remains at rest) till
encounterssufﬁcient resistance from the
work. The friction then set up in the threads jambs the sleeve

tric novelties,which include numerous new lines in medicaleon,
Wimshurst machines, telegraph instruments, Wirelesstelegraph;
sets,accumulators, pocket lamps, metal ﬁlament lamps,
motors.
dry batteries, dynamos, and other interesting models. Amongst
those things which are of special interest we may mention (he

‘

"

THE
CULLINAN"
METAL
FILAMENT
LAMP.

FIG. 3.—-Monse WRITING APPARATUS.

2)

&

'

a

and spindle so that they rotate together,further feed thus being
cut out. As soon as the drill has penetratedsuﬁciently to reduce

Ta
is

FIG. 2.-—\'nsw OF PARTS OF "AUTOMATIC"
DRILLING. MACHINE.

3)

(

is
s

“Cullinan ” metal filament lamp (Fi, . x). This
ially manu
factured for use in connection wi
electric lightin from dry
batteries, small accumulators, “ Em ire " cells. smal dynamos,
etc. The "Home" portable set
ig.
speaks for Itself as
regards usefulness and convenience; whilst the Morse writing
will
apparatus (Fig.
peal to those interest in wirelesstele
list will besent to any readerenclosing
graphy experiments.
his trade card. Messrs.Ward
Goldstonc are also
to
supply in eachdistrict where at presentnot represenLegrepared
number
of theselists with trader's name and addressprinted on the front
cover.
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The Editor’s

Page.
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have received the following letter on the
subject of the Wembley Park Challenge
Cup Rules recently published in our pages:
"
As there is no central association in existence
to which the matter can be referred,
I take the
I notice
liberty of addressing
you on the subject.
in the current issue of THE M00121. ENGINEER a
set of rules which are stated to be those governing
challenges and racing for the above Cup. I should
like to ask with whose authority those rules were
I believe I am correct in stating that the
made.
\Vembley Park Cup was advertised as a Challenge
Cup, to be competed for by a team of four boats
from any recognised club, the Cup to go to the
team making fastest time.
The classiﬁcation rule
under which the race was to be held was a load
water line measurement,
the boats being classed
up to 4 ft. L.\V.L. length, and over 4 it, no restric
tion being placed on any type of bull, the Cup to be
won twice in succession before it became the abso
lute property of any club. These conditions were
agreed to by the clubs which competed for the Cup
in the ﬁrst instance.
Until the Cup is won twice
in succession by any club, the holder of the Cup
for the time being has no power to make any altera
tion in the terms or conditions, nor have previous
holders of the Cup any right in the matter. This
being so, I must protest against any assumption
of any such authority on the part of either of the
clubs concerned in drawing up the rules referred
to above.
I must also point out that those rules
are not binding, and that I consider I am at liberty
to challenge
under the original conditions. and I
shall be glad to receive your opinion on the point
at issue.
The rules already referred‘to can only
be interpreted as a deliberate intention on the part
of the two clubs to bar all outside competition.
In the interests of the sport it is a pity that they
should adopt such a dog~in-the-manger
attitude.
The restrictions on hulls are evidently aimed at
a certain type of hull.
Why should anyone be
restricted as to what type of hull he employs, unless
it is that the gentlemen concerned in drawing up
the restrictions recognise
the superiority of that
type and admit their inability to compete with it ?—
Yours truly, WILLIAM J. PIKE,"
'I

i

i

The questions raised by our correspondent can
The Cup was presented
be Very easily answered.
by the Wembley Park management to us to be
put up for competition under whatever rules and
conditions we chose to arrange.
We decided to
offer it as an inter-club challenge
cup, and ﬁxed
certain tentative rules to govern the racing for
its possession.
The Cup has been raced for twice,
and the experience of these two occasions indicated
the desirability
of making certain modiﬁcations
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in the rules.
Vi'e, therefore,
invited the only two
clubs who had raced for the Cup, and who had each
in turn become holders, to meet us in a joint con—
ference to consider in what respects the rules could
be improved.
The conference
resulted in the
revised rules as announced in our columns, and what~
ever our correspondent may say or think to the
contrary, these will be the rules under which
the Cup will be raced for on the next occasion,
Our correspondent would have, perhaps, been wiser
had he omitted the ill-founded charges made in the
concluding portion of his letter, which, to say the
least, are in very bad taste; but we will leave him
the opportunity
of tendering the apology which
is due both to the two clubs represented
at the
conference and to ourselves.

i

U

i

Vi'ith reference to the note in our issue of the
11th inst. re the formation of a Society of Model
Engineers in Bristol, we deeply regret to have to
record

the sudden

death of Mr. C. H. Morrish, who
taken the matter in hand.
Under
these sad circumstances a fresh start must neces
sarily be made, and we shall be glad to have the
name of any gentleman who would be willing to
undertake the preliminary work.
was

to

have

Notices.
This journal will be sent post free to any address for
13s. per
annum, payable in advance. Remittances should be made
by
Postal Order,
Advertisementrates may be had on application to the Advertise
ment Manager.
How to Annuss errns.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, lkc.I for review,to be addressed
to THE EDITOR, “ The Model Engineer," 26-29, Poppiu’s Court,
Street, London, E.C.
Flea: correspondencerelating to advertisementsand de
'15to be
addressedto Tun Anvzn-nsnrzm- MAquln, “ The me! Engi
neer," 26-29, Poppin's Court, Fleet Street, London- E.C.
All subscriptions and correspondencerelating to sales of thi
paper and books to be addressedto Percival Marshall 8r Co.,
26-20, Poppin's Court, Fleet Street, Landon, E.C.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, :23, Liberty Street, New York, U.S.A., to whom
all subscriptionsfrom theseoountrim should be addressed.
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Well-made Dynamos.
By

1. T. P. SHEPHERD.

"

will,“

hlﬂarlll

I

.

_;_ I. ’,~~. ~,e~-w-'-"
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T.-—MR.

]. T. P. Smwmznn's UNDERTYPE DYNAMO.

illustration (Fig. 1) represents a loo-volt
dynamo, which I have made in
1-5-amp.
The drawings were made
my spare time.
ﬁrst by the help of Tm: MODEL ENGINEER Hand
"
book,
Small Dynamos and Motors,” and also
from back numbers of THE Mom-:1. ENGINEER.
Then I made the patterns; one ﬁeld-magnet pattern
The top was made separate,
sewing for both sides.
and the bedplate. One bearing did for both SldeS,
only one was made larger in the boss, to turn down
for the brush rocker.
faced the
Then I ﬁtted the castings together,

tops of magnets and top to make a good connection,
and bolted together by 4i-in. studs. Then I ﬁxed
the magnets to the bedplate, inserting a brass plate
between magnet bottom and
bedplate to keep the
bed from magnetising.
The hearings were marked
out and bored on an angle-plate in a small foot~lathe.
Then I ﬁxed the hearings to bedplate,
turned a
parallel spindle, and set the bearings true to the
centre
of tunnel for armature. I marked the
tunnel off with a. scriber ﬁxed to the spindle, the
size of my armature, which was very true
when
bored out.
The armature spindle is made of mild
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in., and for
steel turned down for the bearings
The stamp
the commutator and stampings Q in.
ings were ﬁxed on the spindle, each one separated
bya piece of tissue paper,and locked on the spindle
by a brass nut tapped out with a gas thread.
The commutator was made out of solid copper
bored to size, recessed at each end for clamping
rings, which are of ﬁbre,ma.rked out and split into
twelve sections mounted on spindle, and insulated
with mica locked by a brass nut tapped out with a
Then 1 fixed the spindle in the lathe
gas thread.
The sec
and trued stampings and commutator.
tions were then flied out for thin wire, and balanced
by drilling holes in the stampings. The wiring
was very tedious, and is insulated with presspahn ;
each section tested by a 4-volt accumulator, then
The wires
the wires were soldered into commutator.
are bound in with strips of mica round armature,
wound with phosphor-bronze wire.
The brush-rocker pattern was made in the solid,
and cast in hard brass; but before I machined same
I split the casting in two halves, tapped and screwed
y.

2, 1909.
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runs with carbon brushes.
I have also made all the
patterns for same from instructions given in THE
MODEL ENGINEER Handbook.

An Overhead (lear

Lathe.

By P. I. NANCE (Capetown).
excellent overhead gear of the Pittler
type described by Mr. Goldsworthy Crnmp, in
THE MODEL ENGINEER for April 4th, 1907,
is effective, but is capable of improvement in some
respects, and may be modiﬁed to suit other circum'

THE

stances.

The following particulars of such an overhead,
as constructed by myself, with improvements, may
be of interest to readers, and may help them to
construct such a one and adapt it to meet their
own particular requirements.
It was not convenient for me to attach the
necessary
uprights to my lathe shears, and I had
therefore, to beat about to find some other mode of
One way that struck me WM
support.
to put pipe uprights the whole height
of the roam, with ﬂanges to screw to
ﬂoor and ceiling, and tee-pieces to
carry the horizontal member.
This
should prove an excellent way for
those who have plenty of space; but
as I am not one of such. not having
too much space in my limited work—
shop, I had to devise another way.

Q
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Fro. 3.

My lathe being in a corner of a
room, I determined to attach the
horizontal pipe to two walls and ceil~
How this can
ing by means of ﬂanges.
be accomplished will be plain from Figs.
1 and 4.
Three lengths of pipe (to
suit requirements), three ﬂanges, one
tee-piece and one elbow are necessary,
as indicated in Fig. 1. The pipe I used
was i-in. nominal bore, which is prac~
tically I in. outside diameter.
Fro. 2.—A 600'WATT MANCHESTER
TYPE DYNAMO.
My lathe stands in a right-hand
corner. The means of adapting the
arrangement to a lathe standing in a. left-hand
together, and then bored it to size of bearing.
corner or in the middle of a wall should readily
The ﬁeld~magnet bobbins are made of sheet iron,
and were well insulated with brown paper and shel
suggest themselVes to readers.
In constructing the carriage I have followed Mr.
lac varnish before I wound the wire on.
The arma
ture was well saturated with varnish and baked in
Crump’s design, but I have, I think, improved on
‘
I can light two Nernst lamps taking
the oven.
his jockey pulleys.
To attach the jockey pulleys by lengths of wire
& amp, and the machine will run down to any
It was my ﬁrst attempt at
struck me as being a very crude arrangement.
voltage I require.
The arrangement I have made is not only more
dynamo making.
The second illustration (Fig. 2) shows a 4o-volt 15
rigid, but it is readily adjustable in several direc
tions, and there is no need to thread the cord
amp. Manchester type dynamo, which I have also
made.
It hasatwenty-four section commutator, and
through the pulley ; it is simply lifted over the wheel.
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ﬁttings to carry the pulleys are forgings
from l-ln. by 5-16ths-in. iron, of the shape
The hook
and dimensions shown in Fig. 2.
The

made
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The pulley wheels I have made of hard wood,
the smaller of jarrah and the largest of stinkwood.
They are mounted on bushes obtained from an old
piece of motor'car transmission chain, which can
If your
now be readily picked up at the garages.
readers do not know the merit of these chains for
making bushes from, they have yet something to
learn. A roller chain is built up of the parts shown
in Fig. 3, A to D. B, C, and D are utilised for
the bushes.
They are either hard steel or case
hardened.
_
B can be cut into two washers, mounted on C
as mandrel, and turned.
C is then mounted a
tight ﬁt on a turned stud (or an ordinary bolt) and D
The
is driven a tight ﬁt into the wooden pulley.
pulley and its bush are then mounted on C and the
washers put in place.
The split in C facilitates
lubrication.

70

fly.

Ivecl

7'0

drl/hnq

'qd/us/JB-b/e

""96,

spindle

Fin.

4.

should be ﬁled (or
bored on a face
plate) to a diameter
a triﬂe over I in.,
so that it will pass
over and slide freely
along the horizontal
The {H in.
pipe.
b olt
pa ssin g
through enables
the ﬁtting to be
in
posi
clamped
II the metal
tion.
does
n ot
spring
enough to permit
of its being clamped
ﬁrmly, a saw-cut,
as shown, will facili
tate this. All three

A defect in the original type of this overhead gear
is a tendency when tension is put on the belt for the
carriage to travel to the left with a rush and pull
the belt off, break a cutter, or mar the work.
This
can be counteracted by the device suggested to me

LF/Mq,
I

(4 ‘ful/
Side

5,28)

I

Fronl' view

View

1

Qua P/er- bend
FIG.

I.

by a member of the Capetown
of Model Engineers.
Society
which device is to attach a cord
to the carriage, pass it over a
small pulley block, and weight
it as shown in Fig. 4.
By
using a tin it can be loaded with
shot to exactly the right tension.
Or better still, a chain may be
used as a weight, the advantage
being that if it is allowed to drag
on the ground the weight is aut0~
matically reduced as it is lowered.
For belt I have found ordinary
plaited picture or venetian blind
It is ﬂexi~
cord most eﬂ'ective.
ble, and has a good grip on the
wheels.
To join it the two ends
should be unplaited, tapered, and
/off
Do not
served with a wax end.
make one long serving, but a
number of short ones,as the latter
increases the ﬂexibility in passing round a pulley.
This cord stretches much to begin with, but hanging
it over a hook with a heavy weight attached for a
couple of days will bring it to proper condition.
HGCA’Jd w -cu/‘

(%

fa”

5125)
FIG. 2.

ﬁttings may have wing nuts or ordinary nuts
A wing nut is certainly
at the maker’s pleasure.
better for the right-hand pulley, as it has to be
adjusted more frequently than the others.
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Simple Model Steam Engine
Construction .—ll.
By " AJAX."
(Continued from page 496.)
the model to be dealt with next, two oscillat
ing cylinders are used which will make the
engine a more powerful one than that described
in the ﬁrst article. It will be noticed, with reference
to Figs. 7 and 8, that the cylinders are arranged
to be placed in a vertical position, the steam blocks
standards,
supported by two A-shaped
being
which also form the bearings for the crankshaft.
The wooden foundation is again built up of two
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for 3-32nds-in. screws, for ﬁxing the two uprights
in position. The other six holes can be drilled
3'32nds in., and left plain to take the screws for
ﬁxing the bedpiate to the foundation.
Sheet brass 3-64ths in. thick, or No. 18 gauge,
should be used for the standards (Fig. 10). Proceed
to mark out the shape of these. side by side, on
the sheet brass to the dimensions given. working
from a centre line, which should be scribed ﬁrst.
A line should also be scribed square with the centre
and i- in. from the bottom, as indicated by dotted
line g. The part below this line has to be bent at
right angles to form the foot for attaching to bed
Having ﬁnished the marking out, cut out
plate.
the standards close up to the outside line all round.
and square the edges with a ﬁle.

i
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FOR A SIMPLE DOUBLE-CYLINDER WORKING MODEL STEAM ENGINE.

i

in. thick, and the top
pieces, the baseboard being
part a piece of 1-in. wood. These should be planed
up carefully to the required size, and the top edge
of the baseboard chamfered, as shown. The top
piece should have a rectangular hole cut out in
the middle. as indicated by the dotted lines, after
which the two parts can be ﬁxed together by four
screws driven in from underneath the baseboard.
as shown in Figs. 7 and 8.
For the bedpiate (Fig. 9) select a piece of ﬂat sheet
brass 1-r6th in. thick, and cut out and carefully
ﬁle up to the line, leaving the edges quite square.
Now mark out the position of the holes for the
ﬁxing screws and also the hole 2, to allow the
ﬂywheel to pass below the bedplate. This hole
should be drilled at each corner, and then cut out
with a piercing saw, and the edges afterwards ﬁled
Next drill and tap the holes a, b, t, d.
up square.

/

A goodway to form the feet is depicted in Fig. 1 I ,
which shows one of the standards held in a vice,
being bent over by means of a block of hardwood
and a hammer.
After placing the standard in the
vice so that the line g shows a little above the jaws,
bend it over a little by hand, and then complete
the bending, as shown in the sketch, till the foot
is quite square.
Now treat the other standard in the
same way, but be careful to see thatthe foot is bent
out on the correct side, so that when the standards
are placed back to back. with the feet outwards,
the holes 5 coincide.
This being done, proceed to
drill and cut out the parts a and b, and ﬁnish square
with a ﬁle.
A brass washer,
in. in diameter and at least
i-i6th in. thick, should now be sweated on to each
standard, so that the centre coincides with that of
the hole for the axle, as indicated in Fig. 10. This

i
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is done to provide a wider bearing for the crank
shaft. With a centre-punch mark the centres of
the holes a, d, e, I on one standard, and then clamp
them together so that the edges coincide, and drill
all the holes with a 3-32nds-in. drill through both
This will ensure the holes for the
plates at once.
axle and the steam pipe being directly opposite
when the standards are in position on the bedplate.
We can now get on with the crankshaft, which is
shown in Fig. 12. For this a piece of iron or mild
steel rod iin. diameter should be obtained—a French
nail would answer the purpose if one could be got
straight enough—which must be cut to a length
of 2} ins., and a thread cut on each end to a distance
of i- in., or a little over, as indicated. The two
crank-pieces a can be cut out and ﬁled up to shape
out of a piece of sheet brass 3-32nds in. thick,
and holes for the axles and crank-pins marked
out and centre-punched.
Hold one crank in the
vice and drill a 3-32nds~in. hole at one centre-punch
mark, and at the other a {-in. hole, which must
be tapped for screwing on to the end of the
axle.
The crank-pins can be cut from a straight
French nail and sweated in place, care being taken
that they are set square.
The ﬂywheel should be of about the diameter
and width shown, and should have a plain hole
through the boss to allow it to be slipped on to
the axle.
If a ﬂywheel cannot readily be obtained

54!

The pulley wheel should have a plain hole, and
be provided with an extended boss, consisting of a
short piece of brass tubing. which must be a good
ﬁt to the axle.
Having cut the piece of tube to the

lk/
FIG.

V/ce

/aw5

ll.—M.BTHOD OF Beunmc THE Borrow PART
OF STANDARD
10 FORM THE Foo-r.
it

in the vice, and drill and
correct length, hold
Now slip
tap a hole for a l-I6th-in. setscrew.
the pulley and the piece of tube on to the axle,
and sweat them together, taking care not to solder
them to the latter.
Coming now to the cylin
will
3%
ders and steam pipe,
be noticed, with reference to
that two short lengths
Fig.
of *-in. tubing are used,
plain 170/8
T-piece for
joined up to
connecting to the main steam
The pieces of tubing
pipe.
'Z
should be cut to a length of
in., and a thread cut on
Tapped $3:
either end for screwing into
steam
the
standards and
blocks, and also the T~piece.
indicated
in
as
Fig. 8.
When purchasing the cylin~
ders, see that they have the
stroke, viz.,
in.
necessary
They should not in any case
be less, but cylinders allow
in. would
ing a stroke of
do just as well, while the bore
should be about 5-16ths in.
All the parts of the engine
are now ready to be ﬁtted
First of all, screw
together.
49*}—
down the bedplate with half
,o/a/n ﬁa/e
a-dozen Ig-in. brass round
headed wood screws, and see
{its
that the edges of the plate
FIG. 9.—-PLAN 0F BEDPLATB.
are ﬂush with the founda
tion. Next slip the ﬂywheel
with a plain hole through it, get one with a tapped
by means of a
on to the axle, and secure
hole a little less in diameter than the axle, and
grub screw.
The'pulley wheel can now be ﬁxed
out till
a fairly tight ﬁt to
carefully rimer
in position on one side of the ﬂywheel, while
the latter. About the best method of ﬁxing the
on the other side a small brass washer should
wheel to the shaft
shown in Fig. I3. A small
be soldered,
as indicated in Fig. 8. This washer,
hole (about 3-32nds in.) is drilled at an angle through
together with the boss of the pulley wheel, form
the boss of the wheel between the spokes, and then
collars for preventing any undue side play of the
tapped to take a small grub screw, which is screwed
Now screw the two lengths of steam
crankshaft.
down on to the shaft, so ﬁxing the ﬂywheel in
pipe into the holes in the top of the standards,
position.
and then slip the ends of the axle through the
it
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bearings,

T-piece.
Having

and connect up the steam
this,

done

proceed
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solder
with a ﬁne-cut ﬁle.
After screwing the
steam blocks on to the projecting ends of steam
pipe, the cylinders can be placed in position and
the springs put on. and the adjusting nuts screwed up.
The necessary adjustments should now be made
to ensure the steam ports of each cylinder and steam
block being exactly opposite each other when the
crank is in the position for the working stroke,
as depicted in Fig. 7.
This being done, the engine
is ready to be connected up to the boiler.
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With regard to putting a ﬁnish to the wooden
foundation, this can either be done in the manner
described in the previous article, or, for those readers
who may prefer an imitation concrete foundation,
the following dodge will be found to answer very
well. First of all, procure a penny bottle of gum.
and give the foundation-pieces a thin coating all
over, excepting the bottom.
Now get a spoonful
of ﬁne sand and sprinkle sparingly on to the gum.
When quite set. apply a coating of light grey matt
paint and allow to dry.
(To be continued.)

Brass

was/1e"

soldered

on
\

I?

C/‘ar’w
'“

l???

e'

As

I”

‘

I

‘

Extending the Clutch Lever of
Lathe.
By L. A. G.
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STANDARD.

in position on the bedplate by means of four 3-32nds
in. machine screws.
Care should be taken that
the standards are quite square with the bedplate,
and also parallel with one another.
The cranks

LEVER.

EXTENSION FOR LATHE CLUTCH
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is

maker’s Precision" lathe
rather short on_ account
“is
__
of the belt running close
Screw °”
5
T‘PPed
to the end, an extension
\
32 \
was made
by drilling a
m}
+
4‘
~l'<—%+
in. from
9-32nds in. hole
A
the edge down the lever
at an angle as shown in
drawing, to a depth of
1!; ins. The hole was then
reamerecl
out with
a
reamer having
taper of
in. in a
9-32nds in. to
ins.
A rod
length of
FIG. 12.—DETAILS or CRANKSHAFT.
of mild steel
in. diam
eter and about
ins. long
was then ﬁtted to lever.
63n_be screwed on to the axle next, and after
This handle will clear the
them
at 180 degs., as indicated, sweat
belt when de-clutched and can easily be removed
Setting
them in place, afterwards removing all superﬂuous
when necessary.
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The Gyroscope and Its Appli

cations:

From Spinning Top to Mono Rail.
By V. E. Jor-mson, M.A.
(Conh'nued from page 494.)
give in this article working
drawings
for the mono-rail model
of the gyroscope
illustrated in Fig. 1r.
Although it is
not a perfect mono-rail, for it will only take a
direction,
curve in one
many interesting and
instructive experiments can be performed with
To See it travel along an inclined wire
it.
down a garden
pass off
30 or 40 yards long.

WE

80/;

Ring of
eros‘cope

dri/led

and

In

Ou/er ring of compound
gyroscope.
/ Foal/ion

Vlr/‘Ica / pas/flan

ring)

I

Horizon/'1
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Ho/e for pivo/I'n on
.Po/n/ screwed H7
ou/‘er
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pivef
Fro.

ring

Ho/e /b recs/we p/vol’
po/nl' screwed Thre‘
wooden framework.

for

pain!"

lid.——INNER

FIG. 1 1b.—-Ouran Rmc.

RING or GYROSCOPE

the wire on to curve, also inclined (made of ribbon
iron), sweep round it, and come back to its starting
point—of course, at a considerably lower level.
for I am now speaking of a gravity-propelled model
—is one of the most interesting and fascinating
sights that I know of.

\

Spl'nd/t
shoulder-s 4
do wn

(35-11] [pl—:0
G t/FOJCOPI c

rc.—Gvnoscomc

this shows
a want of
adjustments,
repeated
balance generally. and must be treated as such.
The controlling contact planes should be made
of thin iron or steel r-ioth in. thick, or even leSS.
They can be given their proper curvature without
heating by hammering them on their (intended)
side.
\Vhether fastened by a screw or
concave
nut and bolt to the wooden frarnework the hole
drilled through them for the purpose of receiving
the same should be rather larger than the diameter
of the screw or bolt, so as to allow of ﬁnal adjustment

4%
e e1

lee

It?

dIJC

Fro.

highest mechanical skill for its successful achieve
does not.
And, lastly, in any case, such a model should be
ﬁrst constructed before anything of a more ambitious
character be attempted. The point of greatest
difﬁculty—in fact, the only difﬁculty—is the adjust
ment of the planes and stops.
No hard and fast
statements,
further than what have already been
made, are possible.
Repeated and careful trials
must be made, until the best results are obtained.
Everything in the model must be made to carefully
balance.
And when remaining stationary balancing
itself on the line or a sleady wire (not standing on
a table or board, for here the points of support are
different), if it be found that the gyroscopic axis
has a tendency to swing round one way, reach the
limit, and then, of course, upset, and does this after
ment,

wl'fh

p/vof Ira/e

| Guard
—~- ~
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DISC AND Axrs.

Again, a model of this character, although not so
easy to construct as might be thought, does quite
come within the scope of an amateur’s powers,
which
a mono-rail with two gyroscopes
whereas
have to work in perfect unison, and requires the

P/an of can/ro/ﬁﬂ? p/ane; w/aen f/al'
FIG. lld.—CONTACT PLANES.
When the best position is
by tapping, etc.
Of course,
attained. fasten as rigidly as possible.
the harder the metal of the axis and the contact
planes. the longer will they run without wear and
readjustment.
The, ﬁnal touches to the hollowing
out of the planes can be made with a thin ﬂat ﬁle
when the planes are ﬁxed previous to their ﬁnal
screwing down.
(To be continued.)

The Model Engineer and Electrician.

December a, 1909.

noticeable, as shown at
where a washer is held
between the jaws and the pin put through.
The ﬂange at the large end was then squared to
the jaw and
in. diameter holes drilled at 5-i6ths in.
b,

How It is Done.

i

The Construction of a Model Two-Cylinder
Marine Engine.
By H. MuncaerR, A.M.I.Mech.E.

I"
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(Continued from page 252.)
possession of a pair of forgings as shown
in side and end views, A and B (Fig. 29),
led to the adoption of the type of connecting
rod shown, instead of that originally illustrated.
The side marked a was ﬁrst ﬁled fairly ﬂat,"'so
as to rest against the back spindle of the lathe
while the hole for the crosshead
pin was being
drilled. The drill was entered from the side marked
hole,
mounted in
then a mandrel driven into this
carefully turned
the lathe, and the sides a and
by using the cross-traverse of the slide—rest. These
faces will now be normal to the hole, and may be
a base for squaring the other parts to.
taken
The side marked was next ﬁled, so as to be square
to a and d.
Resting the face a on the surface-plate, the
line xy was scribed carefully around at an equal
distance from a and d; then, by resting the face
on a piece of parallel packing, the forging was held
until a line, passing through the centre of the hole
at c, was scribed, crossing the former line at right
angles across each end, thus ﬁnding the centres
for mounting in the lathe.

b

b

i

i

i

i

from the centre or
in. apart.‘ For each step
in.,
in. by
two pieces of brass about
in. by
and a {-in. hole drilled to suit one of the cap
bolts, a 3-32nds-in.
for the other bolt; the cap
was then ﬁled to shape out of a piece of steel and
drilled. The brasses and cap were threaded on
one fin. bolt attached to the rod
the second hole
To
in., and the second bolt ﬁtted.
reamered to
.drill the hole for the crank-pin the whole rod was
;

a

Fro. 30.

f

d

'

(1.

THE

kl”

Fro. 35.
the centre 01 the hole
bolted to the faceplate,
marked off by means of the sharp-pointed tool
previously referred to, and a i-in. ﬂat brass drill
put through. A mandrel was then driven in and
the brasses reduced in the lathe to the width of the

Pro. 37.

a

b

a

c

After punching the centres a pin was driven into
the hole at
to act as a carrier, and the turning
done to the dimensions given in the front elevation
A hole was drilled at
to form the
of the rod.
jaw, the centre being on the line previously marked,
the face
allowing a square surface to drill to.
The piece left in the jaws was then cut out by a
hacksaw, and the rod ﬁled up to size.
In ﬁling up the bosses round the crosshead pin.
or any similar job, the writer turns up thick washers
of the required diameter; this forms an excellent
means of gauging the work, as shown in Fig. 30,
These washers are also
where a
are the washers.
very useful when facing the inside of the jaw for
work,
testing the truth of
any little error being

ﬂange of the rod, leaving a collar round the hole.
as shown.
As already stated, the engine was ﬁtted with
reversing gear, and the eccentric sheaves have been
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described.
The gear was ﬁrst set out to double
the required size, and a drawing made (from which
Figs. 31 to 36 are reduced).
Fig. 31 shows the side
view of one of the sets in the position where the
crank is on the bottom centre.
It will be seen that
the links are suspended
by ﬂat rods attached to
levers on a rocking shaft r, which is adjusted by
a screWed rod it having a hand-wheel h.
Fig. 33
gives a plan of this arrangement, with the curved

'g-\
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to the lathe faceplate.
and bored
in.
15-16ths
diameter hole, with a recess to suit the raised part
of the sheave.
The holes for the screws connecting
the rods were tapped and the straps ﬁtted to their
places and marked.
For the curved links two pieces were sawn off
a 3-16ths~in. thick ﬂat bar, as shown
(Fig. 37).
The ﬁrst job was to mark the radius a b ( = 2% ins.),
and the holes a and d.
These holes were drilled
j; in. diameter ;
in the
second
the hole e
piece
was drilled, one piece was
laid on the other ; a l-in.
peg was then driven in
to keep the holes c and
e fair; then the bottom
piece
drilled. using the
holed as a jig. The two
were then bolted together;
the ﬁve
holes
were
marked and drilled 3-16ths

c

I

in.

-

_

fI‘

L

I-P
T“

‘

1*

3! '

Earl-J

Q

_ ‘ '
Fro. 31.
The links 7‘ are flat, and are in
some stiffness in a horizontal direc
tion. The pin v.is ﬁrst put through the jaw of the
forward rod.
The whole of the work, excepting
the eccentric straps, is of mild steel, including the
dead-bores l, oi which there are three.
The eccentric
straps (Fig. 34) were made of
{-in. brass strip. After squaring the edges, the
holes for ,the bolts were drilled, as shown by the
The top half ﬁrst drilled for all holes.
dotted lines.
the bottom half only one hole drilled, after which
they Were paired and a piece of 3~32nds-in. wire
put in to make a steady pin across the joint, and
the remaining hole drilled in the bottom, using the
top half as a. jig. The parts were then ﬁled to
shape, ﬁtted with 3-32nds-iu. by i-in. bolts, clamped
links

removed.
tended to have

{_.

diameter.

A small

square ﬁle was taken and
all these holes made into
one. The dies were turned
to the radius out of square
steel about 4 ins. long;
four pieces were cut oﬁ:
the two dies a and b, a
piece a for a template to
ﬁle the link to on the
inside. of the curve; and
d {or the outside.
These
were ﬁled away, as shown
by the hatched lines (Fig.
38); by the aid of these
and using a ﬁne half-round
ﬁle, a very satisfactory
job was made of the slot.
the outside of the links
being shaped to suit the
eye. The rods were turned
out of the solid, 2-in. by
i-in. ﬂat steel bar being
used.
To those who have
a smith's ﬁre available, a
little swaging may be ad
vantageously done to the
rods, as it saves a lot of
turning, The levers I were
sha ed out of a piece
of -in. by {-in. bar, the
in. holes being
7-32nds
ﬁrst drilled and the bosses

turned.
The remaining part of the gear calls for no com
ment, being so easily made and readily understood
from the sketches.
A very satisfactory way of making the slots
in small curved links is shown in the sketch (Fig. 39).
Two llat pieces of iron 1 r of a length equal to the
radius of the required slot are bolted at h b to the
A hole of a diameter equal to
ends of the link.
the width of the slot is previously drilled in the
link at h; a milling cutter m is mounted in the
lathe, and the link put on it.
A bolt 0 is ﬁxed in
the slide~rest and the ends of the. rods r slipped over.
The lathe is then started; pressure is put on by
the hand in the. direction shown by the arrow, and
the slot extended as far as desired to the correct
radius. If it be required to widen the slot slightly,
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After the gear was put together. one of the cranks
set to the end of the stroke by squaring it
with the face of the bedplate; the exact position
of the corresponding valve determined by the use
of the gauge.
The crank was then set to the oppo
site end of the stroke, the gear being meanwhile
set to full forward. and the position again noted
As the same thing may not
by use of the gauge.
always occur, owing to the differences that might
take place in the length of the rods, position oi

the slide-rest may be mOVed, care being taken that
the feed is against the cutter, and not in the same
direction. The rounded ends of the slot can then
be ﬁled out to the proper shape.
_
Returning to the cylinder, we have, as previously
stated, departed from the original by putting the
stufﬁng-boxes inside the steam chest, so as to leave
a ﬂat surface on the outside of the covers, admitting
of a better ﬁnish (see Fig. 31). This was ﬁrst faced
in the lathe, the bolt holes drilled after careful
'
marking off, and the holes for the
valve spindles on the one covvr
only, which was then used as a
jig for drilling the holes in the other.
The lines (marked a b and (d on
sketch, Fig. 40) across the centre
of the face were used to adjust the
bottom cover to the lines already
the holes
marked on the cylinder;
scribed ed on the ends of the cylin’
der for two bolts only, drilled, and
left
for
;
remainder
bolts ﬁtted
the
'—
the time, but which were afterwards
drilled. using the cover as a jig.
Before the holes (or the top cover
were marked off, a piece of 5-32nds

was
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in. steel rod was put through in
the
place of each valve spindle,
and
tested to ﬁnd if they were
with
the ends of
quite square
the cylinder, to ﬁnd the correct
position of the cover. Then two
holes marked off and drilled for
the top cover bolts.
The cover
was bolted, up and the rods again
tested,
and
when
right, the re
maining holes were drilled, using
the cover as a jig.
The valve spindles were
now
threaded to go into the jaw in
which the die works, and tightly
home.
The back of the
screwed
valve has a groove
1-i6th in. full in width;
into these grooves
the rods were ﬁtted, the
greatest care being taken not to allow any play.
The position of the valve was taken from the
The valves were ﬁled away at the
drawing.
sides a and b (Fig. 31), as they were unneces
sarily wide; this also allows the steam to enter
in the manner shown on Fig. 40. It will be seen
that the steam enters the hole that was drilled
for the exhaust. the hole being plugged and a slot
cut from the steam chest to the outside of the plug.
To assist in setting the valves correctly. a gauge
was made, as shown (Fig. 41) to suit each valve,
a and b being the position of the end of the rod
when the port was open to give the lead at the top
and bottom edge of the valve respectively, enabling
the working of the gear to be judged correctly. The
end of the cylinders. with the cover removed,
was
used as a basis ; the gauge cut out oi a piece of steel.
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FIG. 40.
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eccentrics,
size of jaws, etc., it will be more useful
to explain what the indications mean. rather than
what was done in a speciﬁc case.
If there be found too much lead when the piston
is at the bottom end, and too little. or none. when
at the top end, the remedy is to shorten the rod
an amount equal (at least) to the half of the dii~
As the motion of the valve is affectxl
ierences.
by both rods, it is best to try both the backward
and forward gear before making any alterations.
As the positions of the eccentrics are ﬁxed, any
alterations to these will be out 0,! the question;
however,
as the principal thing to consider is to
get the lead correct; then, if the dimensions given
on the drawings have been adhered to. .the working
of the valves will be quite satisfactory.
We may not ﬁnd that the rods are to be of exactly
the same length ; it is, in fact, the exception rather
than the rule that the rods are of the same length
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in large engines; if ever so carefully designed.
the radius of the suspension links affect the result
to a sensible amount.
Supposing that after setting the crank on the
lowest portion, we ﬁnd the top of the spindle,
when applying our gauge, to be i-i6th in. too high,
and at the top position 1-32nd in. too high.
We
are evidently 3-64ths in. too high, and as we cannot
alter the valve on the spindle, we shorten our rods
\‘Ve ﬁnd, however,
that the lead is
accordingly.
sightly less; the remedy is, then, to ﬁle a little
off the valve at each end.
We aim, ﬁrst, at getting
the valve right when in the forward position.
if in backward position, the valve is found to have
too little or too much lead after having adjusted
the rod to cqualisc the amount at both ends of
'
the stroke, we let it pass.
‘
Supposing we ﬁnd, with the crank at the bottom,

The solder can afterwards be
without any creases.
incited out.
Owing to the writer’s absence from borne, the
The lagging
model has not been quite completed.
of sheet steel is intended to be put on as shown
by the black line (Fig. 40).
It is intended to blacken the bedplatc and stainl—
The usual method adopted
ards.
by the writer
for this purpose is to dip the pieces into a strong
solution of nitrate of copper, leaving them for a
few hours.
Of COursc. all grease is ﬁrst cleaned
away. The surfaces should be nicely polished up
After soaking take out
to obtain the best effect.
and dry before a ﬁre, heating the pieces to about
300° F., which are then held in the flame of a spirit
lamp. When properly done, a very nice scmi~dull
surface results, which looks very well.

Fm. 3S.

The New Bosch Ball-Bearing
Magneto for Motor Cycles.
By

" l'nuiNix.”

now generally admitted that the high-ten—
sion magneto type of ignition is the best yet
for use on motor cycles, and it is,
devised
therefore, not surprising that we ﬁnd it being uni
versally adopted on all standard machines to the
almost complete exclusion of the accumulator and
coil system, which latter both makers and riders
alike now regard as something very near akin to
obsolete.
Many requests have been received from
readers of THE MODEL ENGINEER for the publica
tion in these pages of an illustrated article dealing
with 'the construction and working of a liigh~
tension magneto adapted for motor cycles, and it
is with a view to meeting
these that the following

IT

is

illustrated description of the latest type of ball
bearing magneto machine manufactured by the well
known ﬁrm of Robert Bosch, or, as it is knpwn in
this country, the Bosch Magneto Company, Ltdhas been prepared.
Those of our readers

who are acquainted with the
of the
upon which current generators
magneto type work, will have no difﬁculty in follow
ing, by the aid of the drawings, the whole of the
details of construction in the present case, while
those who have not up to the present made a study
of the subject will now have an opportunity of so
doing under advantageous circumstances.
The current is produced mechanically by trans
On
forming the mechanical into electrical energy.
the end of the armature shaft is ﬁxed a gear or
sproeket wheel, which is driven by means of a chain
or set of gear-wheels
from the half<time shaft,
and, in a few cases, from the main shaft of the
The magnetic ﬁeld is formed by permanent
engine.
unlimited life. Be
of practicale
steel magnets
tween the pole shoes of the magneto a shuttle arma
ture carrying two windings rotates, a primary and
a secondary winding, one being a continuation of the
other.
One end of the primary winding is connected
to the core or body of the armature, and the other
to the brass plate 1, which is
end is connected
mounted upon but insulated from the disc that
The end of
covers the back end of the armature.
the secondary winding is connected to the distributor
principle

Flo.

39.

that the spindle is right by our gauge, and when
at the t0p the spindle is 1-32nd in. low. We know
that our rods are short by at least i-64th in., which
we can adjust by a small liner inserted between the
eccentric sheaf and the rod. The lead is, however,
This is an
increased
by i-64th in. at each end.
assumption that is somewhat unlikely, except the
eccentric is wrongly placed on the valve~too much
reduced to begin with.
In setting the gear to backward or forward
position, care should be taken to get the extreme
position, as the amount of lead increases towards
l
the middle position.
(Fig. 40) shows the modiﬁcation
'l‘he;sketch
This is made out of fin.
to the exhaust pipe.
diameter copper pipe, soldered into a brass Y-piece.
To bend the pipe, it should be ﬁrst filled with solder.
of the
and when cooled, pressed against something
right diameter to form the curve. It will' then be
found a very simple matter to obtain a neat curve
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segment of the slip ring 2. Against this ring is
carbon 3, held in contact by means of a spring
carried in the insulated carbon holder 4, the top
of the latter forming the terminal for wire connec
tion. The cable has a clip terminal which enables
it to be connected or disconnected without tools.
N0 coil is required with this high-tension ignition

arm

551

of

which is pressed against
the platinum
20 of the contact piece 8 by means of the
spring 7, the other arm carrying a ﬁbre segment
projecting laterally. The contact piece 8'is fastened
toZthe contact breaker disc 5, but is insulated there
from, and is electrically connected by the screw 0,
to jthe contact plate 1, and consequently with the
screw

END ELEVATIONS.

is

it

9

The screw
holding
end of the primary “inding.
to
the entire contact breaker in position enables
be readily removed for the purpose of cleaning the
platinum points, and this method of constructionv
facilitates the removal of worn or damaged parts
and replacement of same.
held on to the end plate
The timing lever 10
of the magneto
by means of a shoulder turned
thereon,
so that
can rotate through a certain
distance to effect an advance and retard. Attached
IO
the steel segment
11.
to the timing lever
is

system, as the high-tension current is generated
directly in the armature winding.
The current
produced reaches a maximum twice during each
revolution of the armature, one of which is used
only for effecting a spark between the electrodes
of the sparking plug.
The contact breaker disc 5 rotates with the
armature and is directly coupled to it, but is detach
able, and is held by means of the screw 0 into the

it

GENERAL VIEW.

l0
l5
‘9

6

5

5

l4

l

or

ARMATURIE.

Inside the timing lever the contact breaker revolves.
As soon as the ﬁbre head of the bell crank lever passes
oh the steel segment 11, the lever
presses against
the contact piece
and thus closes the primary
circuit.
The lever
being connected
through the
contact breaker disc 5, the armature spindle, the
armature core, and one end of the primary winding,
whilst the contact piece
is connected with its other
o

rear end of the armature spindle, which is bored.
The contact breaker disc
is prevented from
rotating in the bored end of the spindle by means
of a key and keyway, which also make it impossible
to place the contact breaker in a wrong position.
On the disc
the bell crank lever
is ﬁtted, one
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When the ﬁbre head of the bell crank lever
end.
the lever 6 is again
the steel segment,
reaches
If when
deﬂected and the primary circuit broken.
the interruption of the circuit occurs, the armature
is in a suitable position, the voltage of the current
induced in the secondary
winding will be suﬁiciently
hiin to cause a very in
tense spark to pass be
tween
the points of the
sparking plug.
()n timing lever 10, but
insulated

from it,

December 2, 1909.

of the magneto.
Occasional examination of the
platinum points of the contact breaker is advisable,
and the armature-hearings should be swilled out
with petrol, and the oil receptacles
reﬁlled with
suitable lubricant at intervals, representing 250 to

there

is, for the purpose
of
the mag
short~circuiting
neto, a contact clamp 12,

which through spring 13
is in connection with the
The
head of screw
9.
cover 14 pressed against
the rear end plate of the
apparatus by means of
the spring 15, in order to
make the contact breaker
mechanism dustproot, and
can be turned sideways
in order that the brass
dust cover 14 can be in
stantly removed, as also
can the timing lever 10,
without the need of any
form of tool.
During the period of
the magnetic pull on the
armature it is possible
to advance or retard the
interruption of the pri~
mary circuit within cer
the
tain limits, causing
spark to pass across the
points of the sparking
plug early or late, as re‘

quired, thus controlling
the time of the ignition.
The timing lever 10 carry
ing the steel segment 11
is so arranged that it can
be
rotated through an
not exceeding
angle
25
which is equal
degrees,
to a variation of 50 de
grees on the engine.

The

armature

runs

on
ball-bearings in this
and these hear
machine,
ings are the only parts of
the mechanism which re~

lubrication.
any
quire
In designing all types of
Bosch magnetos
every
effort has been put lor
all the
ward to make
parts as easy of access as
lh-"rAtr.
possible, and to generally
simplify the whole mach
ine.
The only parts likely to require attention
at the hands of the user are the contact breaker
Both are made so as to
and the carlon brushes.
be instantly get-at-able, and it is on record that
motor cyclists have put up huge mileages without
e\ er having had cause__to interfere with any part

PARTS

or~ New

liﬁs‘l‘ll MAGNETI).

Presumably this need not be done
300 miles run.
so often now that ball-bearings have been adopted.
The writer has been a user of Bosch magnetos
on motor-cycles for some years, and has yet to meet
with the ﬁrst serious trouble which may be legiti
mately attributed to the magneto itself. On one
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Motor Cycle Notes.

of the motor bicycles used some inconvenience arose
on one or two occasions from the fact that the
magneto was placed in such a position that it had
to be unshipped from its platform and the driving
gear dismantled when it was desired to take the
engine out of the frame, and this, of course, necessi
tated retiming operations in every case, and once.
indeed, led to a mishap, resulting in damage to the
magneto.
The blame for this, of course, was laid
at the door of the designer of the engine, or of the
machine as a whole, and could in no way be con
nected with the makers of the magneto.
On a later
machine the Bosch magneto worked for two consecu
tive seasons, representing a total mileage of over
10,000 miles, without giving any trouble or having

By " PHrEle."
The Stanley Show.
I ﬁnd that I shall be compelled

to hold over,
until next issue, the comments on the exhibits at
the Stanley Show which I purposed making in this
one.
There have been so many enquiries from
readers for a description of the construction and
working of a modern high-tension magneto designed
for use on motor cycles, that I felt I could no longer
delay the preparation of such an article, and it so
that the present issue offers the most
happens

"“
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COMPANY'S Touamc AUTO-CYCLE.

penny spent on it. To the writer's knowledge
many riders can boast of a better performance even
than this.

a

1

Olling

a

and Electrician.

Magneto Chain.

Many makes of motor-cycles are ﬁtted with
magneto chain covers, with no means of oiling the
chain other than taking the cover off. The ﬁtting

of a lubricator as shown will certainly simplify
oiling the chain. It should be ﬁtted so that oil
will run direct on to chain.

convenient opportunity, from an Editorial point of
view, for publishing the same.
Consequently, the
space usually at my disposal for the purpose of these
Notes is curtailed by some 50 per cent.. and I am
accordingly prevented from going into anything
this week which requires much more than passing
notice.

The Wilkinson Touring Auto-Cycle.

There is a growing demand now-ariays for a
motor cycle constructed as far as is possible on car
lines, and which can be started and driven in a
manner resembling that employed with the more
One or two well
expensive and heavier vehicles.
known ﬁrms are laying themselves out to cater, in
1010, specially for these demands,
and some very
excellent,
if rather more costly than usual, types
of construction are now being placed on the mar
I shall be illustrating and describing these in
ket.
turn as opportunity arises, commencing on this page
with the Touring Auto-Cycle made by the Wilkin
son Sword Company, Ltd., of Acton Green and Pall
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Mall, \V. The engine is of the four-cylinder type
with 60 mm. by ()0 mm. cylinders driving through
the medium of a Cardan shaft and worm gearing.
A three-speed
gear box of the Panhard type is
The shaft has a specially designed
fitted.
ball
universal joint at either extremity.
The clutch is
of the leather-faced cone pattern. The frame is
sprung in exactly the same manner as a car chassis,
being suspended on the rear wheel by four laminated
springs, while the road shocks received by the front
wheel are absorbed by a special spring fork. The
build of the machine is very low, and it is claimed
by the makers that its construction, especially the
springing, make it ideal from the point of view of
safety and comfort in riding, while the four-cylinder
engine and three-speed gear box makes the machine
ﬂexible to an extraordinary degree.
The engine is
started by means of an upright lever which is pulled
towards the rider when the latter is seated in the
bucket seat ﬁtted in place of the usual saddle.
\Vheel steering can be ﬁtted as an extra, and this
would, of course, effect a still greater resemblance
to car methods.
I shall have something more to
say regarding this interesting machine in a later
issue.

The Exhaust Whistle Again.

\Vriting from Rochford, Essex, Mr. R. Went
worth~C00k,
an enthusiast in motor cycle matters,
have been much interested in reading
says
what you have stated in the Notes on the subject of
exhaust whistles for motor cycles and the best ways
of ﬁtting same.
My own experience has been that
the best results are obtained when the whistle is
ﬁxed to a length of piping attached to the outlet
oriﬁce of the silencer, and not to the exhaust pipe
proper. I assume that the reason for this is that
there is always a certain amount of pressure in the
silencer, and this tends to make the whistling con
tinuous.
If I am mistaken, perhaps you will

'—"I

correct me."
I think it quite likely that Mr. Cook is right in
his assumption.
At any rate, we cannot ignore
the fact that with the whistle ﬁxed at the rear of
the silencer there is likely to be passed through it
a greater volume of the exhaust discharge than it
would otherwise get, for, in the forward position,
there can be no doubt that unless something in
the nature of a baffle—plate is placed within the
exhaust pipe, just beyond the opening to the
whistle, the bulk of the exhaust rushes past the
opening on the way to the silencer and is lost for
the purpose of sound producing.
On the other
hand, such a battle, although deflecting the exhaust
and making it pass through the whistle, lnust tend
to induce back pressure, and at that price the
exhaust whistle is dear,whatever its efﬁciency.
The
majority of silencers have no " outlet oriﬁce" to
attach a pipe to, the only means of exit being that
provided by a series of small holes.
It is, however,
an easy matter in the majority of cases to have a
length of piping ﬁxed to the silencer communicating
With a specially made opening in the latter, and to
this the whistle can be readily afﬁxed.
Greater
silence will undoubtedly result from the addition
of the piping, and the whistle will also, as Mr.
Cook suggests, be served at a greater pressure.
I
think I shall try the arrangement myself.

Loss of Power in an Old Machine.

A Purley correspondent writes me somewhat
despairineg owing to his not being able to restore

and Electrician.
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the lost power of the engine ﬁtted to his motor
The machine is of 1905 pattern, with single
cylinder and accumulator ignition.
It is designed to
give 3! h.-p., but, says my correspondent :—" I do
not think it gives more than 2} h.-p. in its present
condition.
The compression is very poor and I
have great difficulty in climbing hills which formerly
were taken with ease.
I have tried everything I
know to get the engine back to its original form, or
I
something approaching it, but all to no purpose.
have ﬁtted new piston rings and new compression
washers; carefully ground in the valves and had
their stems lengthened
so as to obtain the right
amount of clearance between them and the tappets.
The accumulators and coil are new, having only
been in use since June, when they replaced the
I get a most excellent spark at the
original ones.
plug. The carburettor is also new, as I decided to
go in for handlebar conﬁol a short while back and
bought the whole equipment and had it ﬁtted and
Yet,
adjusted for my machine by the makers.
despite all this, I am able to pull the engine over
compression by hand and without any effort. Can
"
you suggest what the cause of this is ?
If all that my correspondent asserts is correct in
every detail, it seems certain that the loss of power
in his engine is due not to any reason connected
with the adjustment of any part, but to some more
serious fault.
Given properly ﬁtting piston rings
and compression washers, valves which are thor~
oughly well ﬁtting, with the stems reacting to
within 1-3znd in. of the tappets, a correctly adjusted
carburettor and effective ignition, there ought not,
provided no impediment exists in the petrol supply,
to be any difﬁculty in getting an engine which has
given much satisfactory service to continue on the
same lines.
But are all these adjustments as sound
as my correspondent represents ? I ask this ques
tion not with the idea of throwing any doubt upon
his statement,
but because I have met with so many
cases in which the owner has conscientiously be
lieved that all was in order when, as a matter of
fact, this was not so. However, we will assume that
in the present case the facts have been correctly
Then, I am afraid that
stated in every particular.
there is either a crack in some part of the cylinder,
else,
or
after the large amount of wear the engine
has had, the cylinder has become so worn that
nothing but re-boring and the ﬁtting of new piston
and rings will put the mischief right. My corre
spondent should, therefore, make a very careful
examination of the cylinder, including the exhaust
valve sating, for a ﬂaw of some description, and if
this leads to no discovery, submit the cylinder to a
competent motor engineer or firm to have the ﬁt
of the piston and the condition of the cylinder walls
Before doing this, however,
tested for inaccuracy.
let him carefully check over all the engine adjust
cycle.

ments

once

more.

Writing

on Blue Prints.
By M. M.

Any ﬁgures or lettering, etc., which have been
omitted from a blue print may be ﬁlled in by writing
with a solution of washing soda, using a ﬁne pointed
pen, and taking care not to allow the solution to
run. The soda decomposes
the chemical which
is in the paper, and leaves a white line.
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Model Yacht Designing and

Building.

l

By R. P. KITCHXNGMAN.
yachting has so far advanced, that
unless
a boat is carefully designed
and
built, she does not stand much chance of
success
in club racing.
I therefore propose in
these articles to explain the way in which to design
and build an up-to-date model yacht. As I wish
to be of assistance to quite the beginner, these notes
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be kept as simple and clear as possible.
I am
not going to weary and puzzle the non-scientiﬁc
reader with wave form theories, angles of inclina
tion, and so on, but shall endeavour to explain the
method of yacht design so far as is necessary to
enable the amateur to design his own craft, and to

will

Shown/#9

ning you run the risk of turning out a boat which
will be a failure in every sense of the word, and that.
As
to say the least, would be very discouraging.
rule,
some clubs still sail under the L. and 5A.
and
there may be one in your district.
If so,_isgomuch
have a look at the pond, and note
if_it
from, the wind. Have
exposed
to. or sheltered
a look at the craft, and if there is a class for_5 and
io-raters no doubt you will make up your mind to
build a 5-rater to start with.
The next step is to design your yacht. Before
doing so, however, you will require a few drawing
materials. Personally I always purchase my things
from the well-known ﬁrm of W.
F. Stanley 8: Co., Great l‘urn
stile, Holborn, London, W.C.,
and the following prices are
quoted from their list :—
a very use
Drawing-board:
ful size for this is 31 ms. by
95.; or if
23 ins., price from
you prefer a larger one, 42'ins.
by 29 ins., price i 55. T-square:
same length as drawmg-board
price 55. ; or for the larger 5126
board, price 75. A_ iz-m. 60
degrees set-square, price from is.
Dixon-Kemp's
pear
Set of
shaped curves, small size, price
French
three
or
Two
55.
Three or four battens,
curves,
price 4d. each.
length from about 18 ins. up to 42 ins., price is.
A pair of dividers: price from is. 8d. A
each.
pair of pencil bow compasses: price from is. 8d.
A pair of ink bow compasses: price from is. 8d.
A drawing-pen : price from is. A rule, With one or

Fig 2
Baffen Held By

have in his drawings something Which he can read
and understand.
His drawings should, in fact,
convey to his mind the shape and form his boat is
going to have when built.
\Vell, we will suppose that you have decided to
build a model sailing yacht. If there is a club
handy, and they sail under an easy rule, say the
L. and S.A., you had better join. On the other
hand, if the rule is a complicated one, it would
perhaps be better to wait and build to an easier
rule ﬁrst, for if you attempt too much at the begin
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A bottle of Chinese ink. A good
pencil, some india-rubber, six drawing
pins, and a sheet of drawing paper, the same size
as your board.
Some weights will be required for
holding the battens in position. as shown in Fig. 1.
These you had better make for yourself, as it
Cut out a block of wood
will come much cheaper.
the same size as the lead, and either cast off about
eight yourself, or take the pattern to a foundry and
have them done'for‘you: price about 45. When you
have got these cast,_nail them on to some 3-16ths in.
two scales on.
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As the boat is going to have a good sail area she
should have a good beain—i'.e.,width at the widest
part. Decide to make the beam on the water line
roins.—it will be a little more on deck. How much,
will be found when the midship section is drawn P
Now, as to draught of water.
In a ﬁn keel boat

it

= 5-rater

1}

6000)30000(5
30000

A
bulb. Decide ﬁrst upon the draught of hull.
great help in deciding both beam and draught is
the displacement. It is very important that the
designer should understand what is meant by dis
placement. 1 will try to explain here in a simple
manner the meaning of it. When a boat is put into
the water so much of the water is pushed away
or displaced to make room for the bottom of the
boat. If the amount of water thus pushed away
were weighed, it would be found to exactly equal
the weight of the boat. All ﬂoating bodies displace
exactly their own weight, as you can prove for your
self in the following way: On a tray place a basin
quite full of water; put into this, say, an egg-cup.
If you collect the water that has run over the side
of the basin on to the tray owing to your putting
in the egg-cup, and weigh it, you will ﬁnd that the
So, if you
water weighs the same as the egg-cup.
put weights into the egg-cup more water will run
over the side of the basin and equal the weights put
in. It will, therefore, be seen that the displacement
of a boat exactly equals its weight, including spars,
sails, ﬁttings, etc.
Now you can, by a very simple
rule, tell approximately what displacement your
boat will be, or, in other words, what weight your
boat will have to be to just bring her down to the
water line, when you know length on
designed
water line. beam on water line, draught, and tht
area
of what is called
the
midship section.
This is the shape of the middle part of the yacht,
supposing she were cut transversely across at her
widest part. As both sides of a boat are alike, it
will only be necessary to draw half the section.
So, having put your drawing paper on the board,
and arranged all your drawing materials within
easy reach, you will now proceed to draw a trial
midship section, or rather half of it. I will suppose
that the drawing is going to be full-size, as, perhaps,
it will make it easier for the beginner to understand.
Draw lightly in pencil with a T-square the line
L.\V.L. (Fig. 3). This is the water line (L.W.L.
stands for load water line, and is the line to which
the model has to float with all her ﬁttings, etc., on
board). Next draw with a set-square the perpen
dicular line AB.
As a beam of lo ins. on the
water-line was proposed, set off 5 ins. (half the beam)
on L.\\'.L. from C to D.
Next try a draught of
You will
2% ins. ; so set off 2% ins. from C to E.
now want to know about the height the deck
will be above the L.\\'.L.
The height at the ex
treme bow end will be about the length on water
line multiplied by -r = 3 ins., and the lowest distance
from L.\\'.l.. to deck will be about the height at
bow multiplied by ~6=r~8 ins.; we can call this
called, may
ins.
This lowest frccboard, as
not come exactly at the midship section, but
near
enough for the trial section, so measure of! 1} ins.
to F. The beam on deck will be a little more
than on the L.\\’.L., just enough to give a nice
in., that will make :0} ins., the
round side, say
half of whichis “ins., so drawa line from
parallel
to L.\\'.l.., and measure off 5} ins. FG.
Now draw
with the aid of the pear-shaped
curves a section
will
your fancy dictates. For want of a better
D
you take the one given
(Fig. 3).
suppose
Now calculate the area of this section up to the water
E, not as far as the deck, or you would
line D
will not describe
have all your boat in the water.
here how to ﬁnd this area, as
has been described
C

Rating=3o x 1000+6000=
rooo =sail area
30 =longth on water line

there are two draughts‘l ﬁrst, the draught of hull ;
second, the total draught to the bottom of the lead

1,}

thick mahogany. This you can cut out to the shape
shown with a frefsaw. If you like you can glue
a little glass paper to the bottom of the weights.
to prevent them slipping back when holding the
batten. These battens are thin pieces of lance wood
which taper from one end to the other, or from the
middle to each end.
Fig. 2 shows a batten with the
weights holding it in position. Having now got
all your materials, you are ready to start upon the
design of your little ﬂyer.
It must be remembered in designing that length
gives speed ; beam or breadth stability or sail
carrying power ; depth prevents the vessel from
being forced sideways by the wind. Now, the rule
under which we are going to design is the length on
the water line (this is measured straight, not along
the curved side of the boat) multiplied by sail area,
divided by 6000.
So it will be seen that the longer
the water line the less sail will your craft be allowed
to carry. The ﬁrst thing to do is to decide upon the
type and dimensions of the yacht. As this is your
ﬁrst attempt you had better avoid any kind of a
freak or very extreme dimensions in your vessel.
Under this rule we will have a ﬁn keeler—that is,
a boat that has a shallow body.
The hull itself
having very little draught, thin ﬁns are ﬁtted
through the keel, on the bottom of which a bulb of
lead much the same shape as a cigar is fastened.
This type of boat is fast, partly because she can have
good overhangs making length on deck a good deal
more than on the water line, so that when the yacht
heels the water line increases in length, for, it will be
remembered,
length gives speed ; and partly be
cause these boats need not have a lot of wetted sur
face.
When a boat is aﬂoat so much of it is natur
ally covered with water, this is what is called wetted
surface.
Now water has a tendency to cling to the
smoothest of surfaces, so the more surface there is
the more power it will take to drive the boat.
At
the same time, it does not do to cut this away too
much. Full-sized
boats
have
been
spoilt by
having their under-water body cut away too much.
This has been called the designer's
You
bogey.
must have a thought to where the boat has to sail,
so as to be able to choose the dimensions.
We will
suppose that when you were at the pond you noticed
that it was not very much exposed, so that light to
moderate winds might be generally expected.
Five
raters are usually from about 29 ins. to 33 ins.
on the water line.
As the pond is somewhat shel
tered you had better have rather a short water
line, so as to be able to have a good sail area.
As
the water line is going to be kept short, it will be
advisable to design a fairly powerful model for her
size.
We will make the length on water line 30 ins.
This will give a r,ooo sq. ins. sail area thus :—
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before in THE MODEL ENGINEER, together with a
lot of other useful information for model yacht
builders, in the number for January i5th, 1901.
Having calculated the half midship section, you
will ﬁnd it to be about 9 sq. ins. This multiplied
The
by 2=18 sq. ins. =area of the whole section.
rule to ﬁnd the displacement from what you have
already got is—

Arm

Length on L.W.L.

of midship section.
x

18

This traction

can

be always used

ment approximate.

x
30
to give displace

'55

Number of cubic inches
in 1 lb. of fresh water =27-65
=

18
30
540
'55
27-00

2700

27-65)29700(10'3
1765
10500
8295
1205
ro-3 =displacement approx.

297-00

This, therefore, is the weight which the boat
will have to be to bring her down to the designed

load water-line.
So if you deduct the weight of
bull, spars, sails, and ﬁttings, the answer will
give you the amount of lead the boat will require.
Experience will tell you about what the hull will
weigh. Of course, a lot depends on the construc
tion.
As this is your ﬁrst boat, do not try to build
In this case the hull, spars, etc.,
her too light.
will weigh about 6 lbs., thus leaving 4} lbs. for the
If more had been
lead bulb. This will be enough.
required, either the beam or draught would have
to have been increased, or the shape of the section
The displacement will be found to be a
altered.
little more than 10-3 lbs. ; in fact, 10} lbs., so the
weight of bulb will be about 4} lbs.
Before proceeding to draught your model you
must decide on what system the boat is going to
be built.
When we arrive at the building stagel
have decided to describe the built-up process, i.e.,
This is thought by some
planked up on frames.
to be much more difficult than the layer system,
but personally I do not think there is a great deal
I think it likely you will get both
. of difference.
sides of your boat more accurate to the drawing.
It is more instructive, and there is more fascination
in building-this way than on the layer method.
If you were going to build a smaller boat than this,
then no doubt the other way would be the better.
You can now start to draw the lines of your yacht.
Always draw in pencil, and do not ink in any part
until the whole design is ﬁnished, because it will
be found that there is always a lot of alteration
before sheer
plan, body plan, and half breadth
plan can be made to coincide. I will take it that
the drawing-board is 42 ins. by 29 ins., so as to sup
If you cannot
pose that the design is to be full size.
get space enough for a full-sized drawing, it is better
to make it half or threequarter size.
First draw
the water-line L.\\'.L. (Fig. 4). Next decide what
space the frames of the boat are to be apart. These
frames are what the planks are screwed to when you
come to build.
You will ﬁnd 2)» ins. to be a good distance. Set
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your dividers and space out 2) ins. all along the
From these
water-line you have just drawn.
points draw the perpendicular lines 1 to 13. These
The midship section
show the edge of each frame.
has already been drawn (Fig. 3), but We have not
It is usually
where it is to be placed.
decided
placed a little aft (behind) the middle of the boat,
in this case 0-9 in., as shown in the dotted line X
(Fig. 4). Having decided this you can draw in
the line that shows the bottom of stem, keel, and
stem H
(Fig. 4). Measure off the draught
This
2) ins. on the dotted line X (midship section).
This
is one point to guide you in drawing the line.
greatest draught must come on the midship section.
You have two more points to guide you when draw
ing thi line, namely—where perpendiculars Land 13
cut the extreme ends of the water line at H and ].
You can get another by dividing the L.W.L. from
X to perpendicular 13 into two equal parts, and make
the depth of hull at this point about equal to the
depth at X multiplied by 7, i.c.. 2) ins. by -7
= l} ins.
In this design it is just over, as shown at
K L. This line should form a nice easy curve, and
by it will be governed the length of the overhangs
fore and aft. Take up a long tapering batten and
with its thick end towards the stern bend it gently
round to cut the points H I L], placing the
weights on to hold it in position. (See Fig. 2.)
Do not force it into any unnatural position. Run
your pencil round, and continue the line on abow:
the L.W.L. Take off the weights, and lay the batten
on one side.
Before putting in the sheer line, which
is the top edge of the deck, you will have to decide
on the length of the overhangs.
To take the for
ward one ﬁrst, you will remember
when you drew
the trial midship section, the height above water
or freeboard
at the bow would be about 3 ins.
But in this case I have made it a little more, viz.,
On the perpendicular r, set off this
3 3-16ths ins.
height from this point, draw a horizontal line to
cut the line you have just drawn with the batten,
and which was continued up above H.
Now sketch
in the shape of the round up of the stem, making the
top come anywhere on this horizontal line, in
this case 4 ins. from perpendicular l.
I have not
shown the horizontal line, as it is only drawn so as
you can see at a glance the height of the stem
above water.
Mark the top of the stem 0,0, as in
Fig. 4. You will not know quite where your least
will come; you know, howeVer, that it
freeboard
is i} ins. above L.W.L., so draw a horizontal line
from about X towards the stem. 1} ins. above
L.W.L. As to the overhang aft, a height of 2} ins.
above the water-line will give a gentle rise to the
sheer, so as when doing the bow you can set 08 this
height on perpendicular r 3. Draw a horizontal
line parallel to L.W.L., until it meets the curved
line H I L J.
It is usual in this type of boat to avoid a reverse '
turn in the line
It can be carried up
in a straight line from about L.\V.L., so you will
ﬁnd that an overhang of 5 ins. will not be far out.
Measure of} 5 ins. from perpendicular :3 along the
horizontal line, and draw in your stern, as at 15
(Fig. 4). Now you will be able to draw in the sheer
line. Take a batten a little longer than the boat,
with its thick end towards the bow.
Hold it down
with a weight on the stem head 0,0 (Fig. 4). Curve
it gently round so that at about perpendicular 8
it touches the horizontal line which you drew to
mark your least freeboard, and so, with a gentle
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Racing at Portsmouth.
The Portsmouth

Model Yacht Club recently held
prizes presented
for competition by Captain B. M. Hyne.
The
three winners were—Mr. E. T. Hablitzel's
Folly,
with 18 points, Mr. Coxon's Marie, 10 points;
Mr. Clive \Vilson's Illerry Widow and Mr. Cuthbert
the Mist tieing for third place,
Payne's Maid
with
points, lllaid
the Ellis! winning on the re
sail.
On Wednesday, November
3rd,
another
race for io—raters was held for prizes presented
by Mr. C. F. Coxon and the Club. The winners
were—Mr.
Clive Wilson’s Florence,
to points;
Mr. R. Tallack's Sport, 12 points; Mr. E. T. Ha
bliitzel‘s Nancy,
points. The P..\'I.Y.C.
have
most of their races to sail, owing to absence of
members
during summer months.
6

4

0/

of

a race for I-metre boats for special

A

Maidstone Change.
\\'e are asked to note that Mr. “'ilfred Heanley'
has resigned
the secretaryship of the Maidstone
Model Yacht Club, owing to his leaving for the
North of England.
His successor in ofﬁce is Mr.
Alan Hayes, i1, Frith Street, Maidstone.

The Close of the Southampton Season.
The Southampton
M.Y. Club brought

their

to a close by sailing their big boats for the
prize given by Mr. Syrret.
There was very little
wind, and the 4~ft. L.\\'.L. Class looked very like
real yachts as they glided gracefully across the lake,
admired by a large gathering of spectators. The
wind was very light, but satisfactory progress was
made, and a very exciting ﬁnish was witnessed.
The Cobalt (Mr. \Vood) and Coo-e: (Mr. Pontin)
made a good show for the prize and scored equally,
necessitating a sail oil. In the beat to windward
Cobalt secured the weather berth, but the Secretary's
boat soon got ahead and won by several yards.
The scoring was very close: Coo-ea (Mr. Pontin),
Cobalt (Mr. \\'ood),
points;
\Wiile
points;
Cloud (Mr. Rogers),
Northam Star (Mr.
points;
'
Mitchell),
points.
season

4

2

2

A Model Motor Boat Association.

We have recently been corresponding with a
number of Clubs inviting their views on the forma
tion of a Model Motor Boat Association to promote
national and inter-club meetings,
to arrange a.
standard code of racing rules, to certify speed per
formances,
and generally to assist in the develop
ment: and proper control of the sport.
Beyond
some letters of approval of the idea, we have, so
far, had but little in the way of a deﬁnite response,
probably because the matter has not yet been dis
cussed in detail by the executives of the various
Clubs concerned.
There is no doubt that such an
association could do
great deal to further the
a

I

it

it

it

I

I

5)

it

is

;

5.

if

It_

Glance along the
rise to the stem 15 (Fig. 4).
batten and see that it makes a nice curve all along
then run your pencil round and remove the batten.
\Vith the exception of the ﬁns, which need not be
put in just yet, you have a Side View of your little
craft, together with the position of the frames.
Although
the sheer plan.
This view is called
it is not quite ﬁnished, we had better turn our
attention now for a while to Fig. 5, or the half
First draw _the
brcadth plan, as it is called.
On this line draw perpendicu
base line M N.
lars the same distance apart as on the sheer
Number them
plan, and exactly under them.
the same 1 to l 3. Mark the position of the stern o, o,
and the end of the stem 15. also the dotted line X.
On both sheer and half-breadth plans put in another
perpendicular 2} ins. forward of i, and mark it
o. and another the same distance aft of 13, and
mark it 14. The beginner should understand that
these perpendicular lines he has just put in on the
half-breadth plan represent the edges of the frames
They are not supposed to
as on the sheer plan.
run across the boat like deck-beams, as they might
appear to do. owing to the centre of a. boat‘s keel
of the deck,
centre
' coming exactly under the
but, of course, run from the outer edge of deck down
If you look at the body
to the centre of the keel.
plan (Fig. 6) 1 to 14 represent the same lines and
T 0 proceed With the half
show their correct shape.
You
breadth plan, draw the water line L.W.L.
have three points to guide you ; its extreme ends at
H and 1 (Fig. 5), and as a. beam of 10 ms. on the_vi'ater
line has been chosen, set off 5 ins on X. This hne
will represent the shape taken by the top of the
is impos
water on one side as your boat ﬂoats. _
sible to give any rule as to the shape this line should
Nothing but experience wtll enable the
be drawn.
to draw this to suit the requirements for
designer
the reader
No doubt,
which the boat is designed.
has not had much experience he will copy the L.\\".L.
as shown in Fig.
'
Draw this in with a batten. In domg so re
member that its greatest width must come on X;
this applies also to the deck-line and all the other
lines in the half-breadth plan. Now, for the deck—line
vou have two points to guide you—where it meets
the centre line of deck at o, o, and the beam on X,
which was decided to be 101}ins. so on X measure
You will now have to decide the Width
off 5} ins.
of the stern at its extreme end. also whether the
to ﬁnish oil with a round or square corner.
deck
will be a little easier when we come
As, perhaps,
to build, we will keep a square corner. as at 15 (Fig.
There is no
with a half-width of
13-16ths ins.
hard-and-fast rule what this width should be,_ but
when we come to put in the
shall refer again to
buttock lines in the sheer plan. Now With your
long batten draw in the deck-line. In this line
there should be no “straight of breadth"-—that is,
it should be one continuous curve; no part of
In designing, it
should contain a straight line.
to make slight
will often be found necessary
alterations, because when you get a. line that
may seem to be right in one View, when you
in another an alteration maybe seen
come to show
50 that after the deck-line‘has
to be necessary.
been drawn in on the halt-breadth plan, a slight
alteration may be found to be_an improvement
when you come to show the sections in the body
who 0 to 14 (Fi . 6).
8(To be continued.)
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interests of model steamer and other motor-boat
racing, and we hope those Clubs who have the pro
posal under consideration will let us know their
In some Clubs the
views as early as possible.
steamer element is very much in the minority,
In
the Hartlepools Club being a case in point.
such a strong shipbuilding and engineering centre
as this there are, no doubt, a considerable number
of model steamer owners, and we hope that those
of them who read these lines will make a point of
sending in an early application for membership.
The President of the Club is Sir C. Furness, MP"
D.L., and the Secretary Mr. J. ]. Brown, 12, Alma
Street, W est Hartlepool.

and

Queries

Replies.

0le

The following are ulcdcd from the Queries which haw been
to recently:—
.

[22,532] Frost Prevention in (ins-Engine Jacket.
H. P. (Rawdon) writes: Will common salt prevent the water
in gas-engine tank, cylinder, etc., from freezmg? If so, what
quantity should be used per gallon? I thought of suspendingit
in a bagat the top of tank. The engineand tank arein an outbouse.
The addition of common salt to the cooling water will lower its
freezingpoint slightly. But although this method reducesthe risk
of freezing,and consequentjacket fracture, it doesnot eliminateit.
And it is not advisableto run any risk at all of such a breakdown.
The only precaution against frost which we can recommendis to
run oﬂ all the water from the jacket when the enginehas ﬁnished
work. This is a sure preventative.
[22,192] L.Y.R. Locomotive. No. L400. 1. W. (Great Hor
wood) writes: (r) I enclosean outline sketch of LY.R. locomotive
No. 2,400 I am making to a scale of r in. to the foot. Will you
kindly pass your opinion upon it? There is one departure from
the drawings 1 intend to make, and that is regarding the coupled
wheels. In place of 7-in. (on account of being able to procure
standard castings) I intend to use 6Q-in. and shorten the coupled
inform me
wheelbaseto 7 ins. in place of 7} ins. (2) Could you
“ Cardean" or
have been published of the QR.
if ever drawings
the N.E.R. “ Atlantics " ?

n
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on sale at our Publishing Officeand copies can be obtained. The
of the April issueis rs. post free; theothersare 3d. each post
fgt'ice
ee.

The News of the Trade.
'

Revierosdistinguishedby an asterisk have been basedon actual
Editorial Inspection0/ the goodsnoticed.
' Ball Thrust Bearings for Model Aeroplanes.
Messrs. Cochrane8: Co., 26,Clarges Street, Piccadilly, W., have
a sample ball-thrust hearing which they are making in
us
sent
various sizes. The central shaft is threaded its whole length,and
tvnstedto form a loop at one end, to which the elastic is attached.
Two conesof the usual cycle form are ﬁtted to engagewith the
balls carried by their respectivecups. The latter are of particu
larly light construction, and are held in place by a light outer
brass tube, the whole forming the hub, which measures1 in. by
{in. diameter. This is the largest size madeof this type. Suit
able locking nuts are, of course, ﬁtted for use when adjustment
has been made, and a small coned locknut is also provided with
which to securethepropeller to the shaft. The ﬁttin is extremely
neat and well ﬁnished, and will undoubtedly be wid yadopted for
useon model machines.
(lama e‘s Xmas Bazaar.
The Xmas Bazaar held y Messrs.A. W. Carnage, Ltd., of Ho:
born. is rightly regarded by juvenile London as one of the sights
which must be seen; and, indeed, this desireis not limited to the
youth of the Metropolis, for, from man milesround, the Xmas
wondersof this great emporiumattract eir visitors in thousands.
An inspection of the present season's show convinces us that
Gamage'shave contrived a display even more amazingthan ever
before. The set piecein the mechanicalsection is a reproduction
n miniature oi Dover Castle and cliﬂs. This is brilliantly illu
minated by hundredsof miniature electric lamps, and the working
modelrailway, the soldiers,the promenaders,and the shi s in the
harbour form a fascinatingmemblc whichwill enrapturet e youth
of both sexeswho are tortunateenoughto see it. The tank, con
taining ten tons of water, in which model submarines,motor boats,
mechanicalﬁsh, torpedoesand torpedo boats, and other aquatic
modelsare shownin operation,is anothercentreof attractionwhich
runs the Dover panoramavery close. In addition, there are hun
dreds of clever mechanicaltoys, model aero lanes, motor boats,
steam engines, petrol motors, electric nove ties, and toys and
gamesof all kinds. Not content with these attractions, Messrs.
Gamage are giving an excellent series of free entertainmentsin
their theatrewhich help to make a visit to their premisesa real
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OUTLINE SKETCH or" L.Y.R.
(x) We do not see anything wrong with the design. The tube
plate may be set back about i in. inside the barrel as shown at A
on your diagram, both to shortenthe tubesand increasethe smoke
box capacit . The use of til-in. wheelsin placeof the scale equi
valent of 7 t. 3 ins. (7}-in.) is a commendablealteration. (2) Yes,
both engineshave beenillustrated in the form of sectionalworking
For the Caledonian locomotive, see lngi'nerrmg,
drawings.
February rst, 1907. For the North-Eastern locomotive, see
" The World‘s Locomotives,"
pages 76 and 77.
[22,555] Midland “ Single" Express.
F. W. (Sloane
you
kindly
give me a few particulars of a
Street) writes: Would
i-in. scale Midland single driver express engine, No. no class,
such as length, etc., of main frames, footplate, diameterof wheels,
boiler centre, etc., for a 3l-in. gauge model?
You will find some information to help you if you will refer to
our issuesof April and May, 1900,in which there appearedarticles
descriptive of a model of this locomotive; also to issue of August
of same year,which containedscaledrawing. These issuesare still

LOCOMOTIVE,

No. 1,400.

enjoyment. Those who are unable to visit the bazaarin person
may derive excellent consolation from the special Bazaar Cata
logue,a stupendous work of over 300 pages, of games,toys, and
Xmas presentsof all kinds. This ﬁne volume may be had for the
asking.

New Catalogues

and Lists.

F. Darton & Co., 142, St. John Street, Clerkenwell, E.C.Messrs.Darton's electrical list is always worth perusal. The new
edition contains articulars of motors, dynamos, lamps,batteries,
coils, vacuum tu
, telephones,magneto medical machines,and
other ap min: in great variety. Model aeroplanemotors,model
ts, a model reversing motor, a 3-speedelectric boat
electric
motor, and a cylindrical enclosed-typemotor for boats or locomo
tives are someof the new lines for our readers'specialattention.
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The Editor’s Page.
HE

present season of the year is one in which
our Query Department is always working
since so many of our
at
high pressure,
in
in activeloperations
are now engaged
readers
their workshops, and are being confronted with the
little problems on which they seek our advice,
The recent Exhibition, however. and other causes
which we are too modest to mention, have brought
us a considerable inﬂux of new readers who are also
sending us up their questions on various mechanical
and electrical matters, with the result that our staff
is very heavily taxed. While we endeavour to
reply as promptly as possible, we hope our readers
will not be too exacting in their requirements during
the present very busy season, and will overlook
any little delay which may occur in replying to
their queries, particularly those of a complex nature.
Vt'e may mention incidentally that the replies we
publish in the journal only represent a small portion
of the actual number of queries received, many being
replied to direct without appearing in our columns.

i

U

$

Now that the buying season is in full swing, it
may be opportune to remind our readers of the
necessity for being careful to give their full name
and address when sending orders or enquiries to
any of our advertisers. A representative from one
of the ﬁrms in the model trade called the other day
and showed us a batch of a dozen or more letters
enclosing remittances for goods which could not be
forwarded because of the absence of the sender's
\Ve, therefore,
address.
hope this little reminder
may bear fruit.

Answers

to Correspondents.

K. J. H. (Plymouth).
for armature. Put

and Electrician.
H. K. (Bolton).—lt

i
l
l

is beyond
the scope of the
Query Department to supply particulars of boiler
of this size.
Manufacturers would tell you size
and quote price.
E. S. H. (\Nallington).—See
handbook, “ Small
Dynamos and Motors," 7d. post free, Fig. 13,
'
60-watt size.
This design with slight alteration
would suit.
W. \V. (Rotherhithc).—lndeﬁnite.
See R. P. How
“
grave-Graham's
Wireless
for
Telegraphy
Amateurs," 2s. 3d. post free.
T. \l". (Millom).
\Ve suggest that coil, not accumu
"
lator. has
gone wrong."
However, see our
“
Small Accumulators,” price 7d. post
fHandbook,
ree.

A. R. \V. (South Hampstead).
No, but you will
ﬁnd much to help you in our issues of May 27th,
june 10th. and 24th last.
F. W. S. (Glasgow).—We have no drawings of the
vessel at hand.
Enquire of the Company whether
such can be obtained.

Notices.
The Editor invites correspondenceand original contributions on
all amateur mechanicaland electrical subjects. Matter intended
for publication should be clearly written on one side of llie pnrcr
only, and shouldinvariably bear the sender'snameand address. It
should be distinctly stated, when sending contributions, whether
remunerationis expectedor not, and all MSS. should be accom
paniedby a stampedaddressedenvelopefor return in the event of
rejection. Readersdesiring to see the Editor personally can only
do so by making an appointmentin 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.
Advertisementratesmay be had on appllutlon to the Advertise
ment Manager.
How TO Annals! Ln-rzns.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, &c., for review,to be addressed
“
to Tun EDITOR, The Model Engineer," 26—29, Poppin's Court,
Fleet Street, London, EC.
All correspondence
relating to advertisementsand deposits to be
addressedto Tu: Anvunriszlru'r MANAOIR, “ The Model Engi
neer," 26—29,Poppin’s Court, Fleet Street, London, EC.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressedto Percival Marshall & Co.,
26—29, Poppin's Court, Fleet Street, London E.C.
Sole Agent: for United States, Canada, and Mexico: Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptionsirom thesecountriesshould be addressed.

Contents.

No. 18 S.W'.G. will be right
on as much as possible.
On

ﬁelds put 3,} lbs. of No. 19. Thanks for your
letter.
C. E. R. (Fermoy).—-See the articles on " How to
Become an Electrical Engineer” in our issues
of July ist, i5th, and August ist, i902.
W. S. (West Ealing).—See our issue of July 29th
last for drawings of L. & N.W.R. cattle trucks.
" AERIO ” (Heywood).—The
sparks are of different
formation. but are both of about the same value
"
for wireless
See
Wireless Tele
telegraphy.
graphy ior Amateurs," 2s. 3d. post tree.
C. B. H. (Fulham Palace Road).—The number of
lamps required depends
upon the amount of
current the 4-volt lamp takes, and also upon the
candle-power of the large lamps. Put the small
lamp in series with a lamp or lamps, such as to
pass the right number of amperes.
H. R. R. (Alexandria).—The engine should give
easily I; h.-p. This would drive the boat, but not
at so high a speed as you suggest.
Gno. BANCROFT
(Liverpool).—\Vill
you kindly
forward your present address, as a letter recently
“
sent you has been returned marked
Gone away."

December 2, 1909.
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Tesla High=frequency Apparatus.
By

MR. McKERNAN’s

T

J.

McKERNAN.

HIGH-FREQUENCY

is my intention in this short article to give
a brief description of a Set of high-frequency
apparatus which I have constructed with a
view to following out Mr. Howgrave- Graham's
I
and
experiments in high-tension phenomena,
may say that, although on a smaller scale, I have
been very successful.
The induction coil is a 4-in. spark, made from
instructions in THE MODEL ENGINEER some time
The box which forms the base for coil is
ago.
12 ins. square and 4 ins. deep. made from §-in. teak.
The condenser is ﬁtted into the base, and is made
up of sixty sheets of tinfoil 8 ins. by 5 ins. The

APPARATUS.

mercury break shown at the side is made from an
ordinary electric bell movement. The frame which
holds the two coils is mounted vertically upon a
brass pillar 1} in. diameter, 2 ins. long.
The bell
hammer has been removed and re laced by a fork
wire.
orms
made from {~in. brass
This
the dipper,
which works up and down in two small bottles
The
break
has
containing
mercury.
mercury
been described
so often in Tm: MODEL ENGXNEER
that it is hardly worth while repeating construction
in detail. On the front of coil base are mounted
three pillars, which form the support for sparking
balls.
These
are hardwood, 5 ins. high, tapering

\
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attempting the construction of a similar piece of
apparatus will be amply repaid for the trouble
incurred.

.2 '2‘
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i
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Hone-A

1

a

ins. to 2 in. The large ball on the middle
is 2 ins. diameter, the smaller ones being
These
are the ordinary brass
11- ins. diameter.
The two
knobs as used for bed rails, etc.
Leyden jars which are shown in the back
ground are 4 ins. diameter, 12 ins. high,
in. up inside and outside
coated
about
with tinfoil.
These
were
obtained of
The spark
Messrs. \Voolley, Manchester.
ing balls above the jars, which are used
for other purposes, are drawn apart when
connecting coils with Tesla transformer;
will take
this is so that the discharge
place between the spark-gap in front of
coil.
The transformer shown beside the coil
is :built into a teak box 10 ins. long, 5 ins.
wide, 5 ins. deep.
The material is 1} in.
thick.
The box was soaked in parafﬁn
wax and then treated with a coat of pitch
to make it waterproof, althOugh
inside
The trans
really intended to hold oil.
former itself is made up as follows: The
primary wire, 20 o.s.c., is wound upon
a wooden ruler i in. diameter, 9 ins. long.
in one continuous layer. The secondary
support is made from a glass tube 8% ins.
long, 1} ins. diameter.
(These are the
glasses usually supplied for incandescent
The secondary wire, 38,
gas mantles.)
this,
D.S.C.,
is
on
wound
closely,
leaving § in. space on each end of tube
The pri
to prevent leakage to primary.
mary support is now ﬁtted with two
wooden ﬂanges, one on either end } in.
thick, and diameter to ﬁt inside of glass
should have three
tube.
These
ﬂanges
or four fin. holes bored in the sides to
allow oil to circulate between the primary
and
secondary coil.
(The wisdom of
this will be seen later when the whole coil
in oil.) The pri
comes to be submerged
mary support is now placed inside of glass
It will be noticed
tube or secondary coil.
there is a space between
rimary and
This wil be flooded
secondary coils.
with oil later, and will form an efﬁcient
insulating medium between the two coils.
The whole is now mounted in case, so
that there is an even space between sides, ‘
The secondalso top and bottom of box.
to ter
ary wires are now connected
minal pillars shown on top of trans
tube, 2 in.
These
are ebonite
former.
diameter, 7 ins. long, ﬁtted with a length
of gin. brass wire right through. to the
top of which is soldered two terminals;
the other ends of wire being screwed
and going
through lid of box, help to
secure the pillars, besides forming a con
nection for secondary wires of coil.
The
two primary wires are secured to couple
of terminals, as shown on the lid of trans
The case is now ﬁlled with
former case.
boiled linseed oil, so as to cover the coil
well, say about § in. above.
The trans
former is now ready for connecting up to
induction coil. The small beyden jar shown, also Tesla
tubes, are part of accessories.
The experiments
have provided many a long hour's fascinating
instruction and amusement, and I think that anyone

.-
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pillar

A Mover. ELECTRIC
full account of
the model electric house recently opened at Catford
as
permanent exhibition of the uses of electricity
will be given in our next issue.
a
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Naval Demonstration Models.
HE

ﬂeet of model battleships illustrated on
page 562 have been built by Messrs. Bassett
Lowke & Co., of London and Northampton.
to the order of the Navy League, and are intended
for use at lectures to demonstrate the great ad
vances made in the science of present-day warship
construction.
The models are all built to a uniform
scale of i-roth in. to 1 ft., or 1-120th of the size
of the originals.
The centre vessel at the top of the illustration
is a model of the Lord Nelson, and has been so con
structed that by sliding the two sections of the
bull in a longitudinal direction, the sectional drawing
of the boilers and engines is brought to light, the
whole of the deck with its huge armament remain
This model measures 3 ft. 6} ins. in
ing intact.
length, 8} ins. beam, and depth moulded 4} ins.
The 12-in. guns. mounted fore and aft, measure
6} ins. over-all, while the smallest gun measures
only I3-I6ths in. in length. All the guns are so
constructed that they may be moved through their
"
“
arcs of ﬁre
and can also be elevated and
correct
de ressed in the same manner as the original.
mrnediately below the Lord Nelson is the scout
Forward.
This is armed with fourteen 12-pounder
guns, and has two torpedo tubes mounted on the
deck. Although a small vessel, this class of boat
possesses very valuable features, and would serve
relief to the prevalent model
as a very welcome
torpedo boat destroyers, so often used as prototypes
by the amateur.
The large boat in the foreground is the ndomit
able, one of the celebrated
Dreadnought cruisers,
and is a class of boat that we can, as a nation, be
justly proud of. The broadside ﬁre of eight iz-in.
herself,
Dreadnought
guns equals the celebrated
and certainly the general cleanness of design makes
her one of the most handsome of warships, thoroughly
It will be noted that
typical of speed and power.
torpedo nets are ﬁtted on this model, and the
method of operating these closely resembles that

I

adopted in practice, although slight modiﬁcations
are inevitable in so small a model and for the pur
pose for which it is intended.
T0 the right lays the King Edward VII, the
standard of English battleship design prior to the
are
The most noticeable features
Dreadnought.
the 6-in. guns mounted ﬁve on each broadside, in
casements ; while four 9-2 guns are mounted singly,
two on each broadside.
Altogether these vessels
should prove a very valuable second line of defence
should we have to go to war.
Opposite the King Edward is the .Minotaur, the
latest class of armoured cruiser. With her slender
masts,
squat funnels, and ﬁne lines, this vessel
looks the very embodiment of speed, while her
powerful armament of ten 7'5 guns on the broad
sides, and four 9'2's mounted in barbettes fore
and aft, as well as a secondary armament of 12
unders,
vessel.
makes a thoroughly serviceable
he relative proportions of the torpedo boats and
destroyers can easily be judged by the photographs.
Some description of the method of making these
models may not be out of place, and may possibly
be of service to any of our readers who are con
With
templating the construction of a warship.
the exoeption of the Lord Nelson, all the vessels
models;
course,
and,
of
were to be "waterline"

563

this facilitated

matters to some extent. Having
the working drawings from a mass of
prepared
miscellaneous matter collected from various sources,
the ﬁrst process was to prepare the hulls.
These are roughly cut to shape, and the bulk of
the interior removed,
then a deck is provided on
both the top and bottom of the hull, afterwards
it is ﬁnished to moulds in the usual fashion; next
such as the citadel and control
the deck erections,
stations, are prepared
in separate parts, and all
screwed in their places from underneath the top
deck. Funnels are made and ﬁtted in a similar
manner, and ﬁnally the bridges and navigating plat
forms made and ﬁtted. These have all to be made
in thin sheet metal blocked to shape, and sweated
some of them
together,
containing as many as
when
twenty separate. parts, and only measuring,
ﬁnished,
a very few inches
indeed.
The tripod
masts next receive attention, and require careful
work with their ﬁre control and range-ﬁnding sta
tions, and capped with the slender masts for the
“

wireless.”
The gun-houses or barbettes are, of course, made
as separate units, and only ﬁtted ﬁnally when the
painting is completed. All the parts must be
separately ﬁnished, painted, and varnished. before
ﬁnally assembling; but the result of all this
care is a really good model.
Removable armour
plating is ﬁtted to some of the models, and for this,
sheet brass, carefully graded for thickness, is used,
and ﬁts on with special pegs or dowels.
The
ﬁtting of the easements with the 6-in. guns on the
King Edward VII is a nice piece of work, and re
quires careful execution. First, a recess is formed
in the side of the hull, then a circular house is
ﬁtted to ﬁll the space cut away, but so arranged
that it can rotate on a central axle.
In these
houses the guns themselves
are mounted. and, if
carefully done, the result is very pretty and fas
cinating.
The models are all ﬁnished in the standard naval
grey, the guns being black or bronzed ; funnel caps
are black, and windows, etc., picked out in white.
Altogether this ﬂeet, including a model of the
which, however,
is not illustrated,
Bellerophon,
demonstrates very vividly something of the enor
mous power of our British navy, and there can be
little doubt that provided a sane policy of con
struction is maintained, we, as a nation, shall con
tinue to hold the command of the sea, the which
is so vital to the whole interests of the community
And it was to aid that policy that
in England.
these models have been built, and are being used
by the Navy League.
THE chief advantages of magneto ignition, states
Mr. john W. Warr, in a paper read before the Man
chester local section of electrical engineers, are an
inexhaustible source of current. the induced current
is directly utilised, and the sparks have a higher tem
in
perature. The vital parts are not scattered
different parts of the car, as is the case with the
With a spare mag
coil and accumulator ignition.
neto carried in the car, the faulty one can be removed
in a few minutes. On the other hand, it must be
remembered
that the magnets require reﬂashing
periodically, that bearings and platinum contacts
require attention, _that the working of the magneto
is a perpetual load on the engine, and that the ad
justment in the timing is not so ﬂexible as with the
coil.
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A.l\-'I.I.Mech.E.

or

THE

Nonrn

Barns“

RAILWAY.

as

follows :-—“ Although not possessing any intimate
knowledge of locomotive design and construction,
I am greatly interested in the subject. Living,
to travel
as I do, at Edgware, I have occasion
daily on the High Barnet and Edgware branch
of the Great Northern Railway, and it has often
of the
struck me that the small tank engines
North London Railway working on this section
appear to start away with their loads. and keep
them moving on the upgrades, at least as easily,
if not more so, than their heavier and more powerful
sisters of the G.N.R. Even the latest Doncaster
and
productions—those with six wheels coupled
a trailing axle—seem to feel the effects of the loads
when working in the outward direction between
Finsbury Park and Finchley, and a fair amount
of spark-throwing is seen at night-time ; while,
on the other hand, the little North London tanks
hardly do any “5 arking,” and, as I said before,
take their loads With apparently greater ease than
I should be greatly interested
the other engines.
to have your views on this, to me, rather puzzling
"
matter P
This is not the ﬁrst time that similar queries
have been put to the writer, even by the most
observers
of locomotive working.
casual
The
North London tank engines have certainly a good
for
reputation for rapid starting, and, indeed,
They are, as things go, small
general efﬁciency.
engines—of very simple and straightforward design,
and it is said that one of the secrets of their success
is found in the ample port areas and clearances
generally of the cylinders. The blast pipe dimen
sions also have been made the subject of careful
experiment, and as the cylinders are outside,
there is ample room for plenty of bearing surface
The engines are light, and
for the driving axle.
are worked well within their powers.
It may be taken as certain that the " set ” North
London train working on the High Barnet and
Edgware branch is some 25 per cent. lighter at
least than the corresponding Great Northern trains
on the same service, and this. of course, is an all
Neither type of
important factor in the situation.
is worked to anything
near its utmost
engine
capacity, and even although the G.N. engines do
most of the spark throwing, that does not prove
in the least that they are being driven nearer the
Of course, there is no gain
limit than the others.
saying the fact that the Doncaster engines. whether
of the 4—4—2 or 0—6—2 type, are immeasurably
more powerful than the little 4—4—0'5 of the North
London, and would be able to take a greater addi
tion to the loads they already deal with than would
The latter and their
the engines from Bow \Vorks.
trains are calculated to match one another to a
nicety, and perhaps the addition of an extra coach
or so would make more difference than giving the
G.N. engines a 20 per cent. increase on their already
heavier load would do.
The working of the two classes of engines over
identical ground provides an interesting study,
but nothing in the way of a real comparison can

TYPE

Tm: EFFICXENCY or N.L.R. TANK Excuses.
A correspondent residing at Edgware writes

4—4—0

By CHAS. S. LAKE,

Electrlclnn.

LATEST
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and
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be drawn. in view of the fact that there is a sub
stantial difference between the weights of the trains
hauled.

NEW LOCOMOTIVES

ON THE NORTH

From Mr. W. P. Reid (locomotive superintendent
of the North British Railway) the writer has received
photographs and particulars of the latest pas
senger and goods engines designed by him for work
The express passenger locomotives
ing on that line.
have the 4—4—0 wheel arrangement, with inside
cylinders.
They are ﬁne looking machines,
and
mark a substantial advance upon previous N.B.R.
standards of the same type.
Six of the engines
have been supplied to the railway by the North
British Locomotive Company, Ltd. They are
numbered and named as follows: No. 895, “Rob

Roy"; 896, "Dandie Dinmont"; 897, " Red
" Sir Walter
Scott";
Gauntlet " ;
898,
899,
“
"
“
The Fair Maid."
They
Jeanie Deans ; 900,
are now working in the principal link on the Carlisle,
Glasgow, and Edinburgh service, and they also
work on the northern sections to Dundee, Perth,
and Aberdeen. The valve gear is Stephenson link
balanced
slide-valves.
type, with
The boiler
is placed with its centre 8 ft. 2) ins. above rail
level, out of a total height of 13 ft., i.e., from rail
to top of chimney.
The improved type of cab
introduced in the ﬁrst instance by Mr. Matthew
Holmes, who preceded
Mr. Reid as locomotive
engineer, is retained, and the other features follow
what are now regarded as standard on the N.B.R.
The cylinders are 19 ins. by 26 ins.. and the coupled
wheels 6 it. 6 ins. diameter. The bogie wheels
have a diameter of 3 ft. 6 ins.
The length of the
boiler barrel is 11 ft. 4 ins., and its diameter 5 it.
(outside). The tubes number 258, with a diameter
of 1} ins., and these provide 1478~34 sq. ft. of heating
surface. The firebox adds 139-78 sq. ft., the total
heating surface being thus 1618-12 sq. ft. The grate
area is 21 sq. It., and the boiler pressure 190 lbs.

In working order the engine weighs
per sq. in.
54 tons 16 cwts., and the tender 46 tons, the latter
with 4,235 galls. of water and 7 tons of coal.
The goods engine is of the 0—6—2 tank type.
also has inside cylinders and Stephenson valve
It is the ﬁrst example of its kind on the
motion.
North British Railway, unless the writer is mistaken.
The engines, which, similarly to the express class,
have been built at the Hyde Park \Vorks of the
North British Locomotive Company, Ltd.,
are
to be used for general goods work, but one of their
number has been put into service hauling trains
on the famous Cowlairs incline. which has to be

It

BRITISH RAILWAY.

New 0—6—2 TYPE Goons TANK
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Street
negotiated directly after leaving Queen
Terminal Station, Glasgow.
The dimensions in this case are as follows :
Cylinders—diameter, 18 ins.
Piston stroke, 26 ins.

LOCOMOTIVES

NORTH

BRITISH

RAILWAY.

Coupled wheels, 4 ft. 6 ins.
Radial wheels, 3 it. 9 ins.
Wheelbase (coupled), 15 ft. 6 ins.
Total wheelbase, 23 ft. 6 ins.
Heating surface (total), 1,309 sq. ft.
Grate area, 16-6 sq. ft.
“'eight (in working order), 62 tons Io cwts.
The water capacity is 1,631 gallons, and the coal
space 2) tons.
T111; INFLUENCE

or DRIVING WHEEL DIAMETER on
SPEED.

Some people seem to think that ii a locomotive
is to be made to run really fast, it must, as a primary
condition, be ﬁtted with driving wheels of large
diameter. They are undoubtedly right in a great
measure, but-there is, on the other hand, an abun
dance of evidence
that small-wheeled engines can
“Yes,” say the
attain remarkably high speeds.
“
critics,
but only for a short distance, and very
occasionally" ; but this is not by any means the
case, as can be very easily proved.
In America, for instance, they have locomotives

The Model Engineer
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running in regular fast passenger service with coupled
wheels, six in number, only just over 5 ft. diameter.
The engines have to tackle some rather diﬁicult
climbing at parts of the route, but on other sections
they are required to run for long distances at speeds
Without
of over 50 miles per hour as an average.
going so far aﬁeld as that, we who travel about on
the railways of this country, and on the Continent,
know quite well what a lot of really fast work
is being done every day on the main lines by loco
motives having driving wheels under 6 ft. in diam.
Last year on one of the French railways, the writer
undertook several iootplate runs with engines of
the six-coupled type having 5-ft. IOQ-in. drivers,
both tender and tank, and found that both were
able to reach speeds of 60 miles per hour, and even
more, without being unduly pressed.
This is only
one example taken at random from the number
which might be quoted.
Of course, a large driving wheel possesses ad
vantages over a. small one where high speeds have
With the fewer
attained.
to be consistently
revolutions per mile run, there is not only a reduc
tion in the piston speed, but also in the wear of
The boiler is not
tyres, journals, and bearings.

and Electrlclnn.
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working trains of 400 tons weight on those sections
which are capable of withstanding their great weight.
The coupled wheels are 6 It. 7 ins. in each case,
and the weight about 93 tons, without tender.
The latter is of the double-bogie pattern.

How to Make a Model
“Antoinette
IV” Monoplane
for less than Is. 6d.
By A. HlLL-REID.

BLERIOT'S great achievement

has no doubt
stirred up the minds of many of the readers
of this paper, and not a few of themjhave
wished that they might become great in the science
Lack of time, and in many cases the
of aviation.
funds, prevents most people taking up
necessary
aviation as a hobby or study; but here is a graphic
description by which even young readers might
have their model monoplanes
with which to work
All that is required
wonders. on a smaller scale.

,

THE Fmrsnsn Mouorums.
called upon to supply steam so rapidly, or the
In fact,
cylinders to be swept out so frequently.
with the slower relative movements of all the
parts, there comes a reduction of the wear on the
one hand, and an increased
facility of motion on
This, of course, spells a substantial
the other.
advantage, but it does not go to prove that the
small wheelers cannot run very fast if required,
and keep it up for a good long time, too.
HUGE LOCOMOTIVES

ON THE

P.L.M.

Two very large and powerful express locomotives
“
of the
Paciﬁc" or 4—6—2 pattern have recently
been introduced on the Paris, Lyons, and Medi
terranean Railway.
One is ﬁtted with four simple
cylinders and a Schmidt's superheater,
and the
other has four compound cylinders and no super
heater.
The compound has its outside (PL-P.)
cylinders located alongside the rear bogie wheels,
but in the simple engine the outside cylinders lie
In both
immediately between the bogie wheels.
cases the middle coupled wheels are driven by these
cylinders. The engines
are now being
worked
in comparison with one another on the main line
between
Paris and Marseilles and Vintimille,

I
l
l
l
l
l
I
l
l
l

to make a ﬁrst-class model will be found in the
following description, and will cost less than is. 6d.
The tools will be found in almost any home.
blades
They are—a knife. containing two good
and a bore, if possible a file also; an old pair of
scissors,
a pair of wire
the larger the better;
but is
scissors—this is not absolutely essential,
a very useful tool.
One lath', 2d. ; one reel of extremely ﬁne brass
wire, 1d. ; 2 ft. of thick brass wire, 1d. ; one sheet
of sand-paper (medium), id;
§ yd. of tracing
linen, 7d.; one reel of elastic—to obtain this in
a cheap way, buy a second-hand golf ball, at my
golf club, 4d, cut it 0 en, and a reel of ﬁne
N.B.—The ball must
elastic will be found within.
be

“

It

rubber-cored"——total

l5. 3Qd.

may prove beneﬁcial to some readers to note
that by placing a golf ball into boiling water the
cover becomes loose, and can be easily removed with
a sharp knife.
Having got our materials, we divide our lath
“ The wood required is a blind~lath. which runs
at id. per ft. ; 4 ft. is sufﬁcient for this monoplane
at a cost of 2d. See that you get one without the
holes bored for the blind cord.
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into six equal portions by ruling up and down a
The wood
few times with the point of a knife.
being very thin, can be easily cut in this manner.
We now have six thin laths of 4-ft. length by about
Before starting on the construction,
l-in. width.
they should be well sand-papered. By heating
two over a lamp or by steaming them, they can
be bent so as to take the form of curves, as shown
in Fig. 3 (marked a), and by glueing and binding
" backbone,"
on which we
each end we obtain our
shown
in Fig. 4.)
are to work.
(Method
The next thing is to ﬁx ribs across at intervals
of about 14 ins.. requiring three in all. To these
ﬁx wire diagonals, using the thin brass wire, the
method of which is shown in Figs. 3 and 4.
The main plane should be constructed separately
from the rest by using two laths 3 ft. 4 ins. in
length, and joining them by cross-pieces (marked c,
Fig. 3) of 7} ins. in length. These should be inlaid
as shown in Fig. 7 (No. 3).
When this is well
set, each curve in turn should be placed over a
lamp and bent into a curve. so that the whole plane.
or, rather, skeleton of such. has a slight curve.
In other words, this plane should be warped. This
is clearly shown in Fig. i (marked main-deck).
The rear of this plane should be ﬁxed well under
the backbone, and the fore part a triﬂe above
it, as shown in Fig. I. This is one of the most
important parts, as those who have studied the
principals of aviation will know, and should be
very carefully done.
The maker should use his
own judgment as to which
ts of the framework
should be made of thick laths, and which might
be thin.
It is obvious that those parts which are
not exposed to rough usage might be made far more
delicate than portions likely to receive bumps and
knocks.
One of the chief secrets of success is to keep
the model as light as possible,
at the same time
making it strong and durable. The writer's model,
‘
all told, weighs 6% 025.
The boat-shaped fore part (shown in Fig. i and
part in Fig. 5) should be joined at the" nose of
the backbone,
and connected
again with a 2-in.
piece of wood to the second of the ribs (marked d
in Fig. 3), and should be strengthened by means of
thin wire supports.
A hole should be bored in the bow to admit
the propeller shaft ; the idea can again be conveyed
to the mind by a further reference to Fig. 5, which
also shows the method of ﬁxing on the tin portion,
which is necessary
so that the propeller shaft,
which should be oiled occasionally, serves splendidly

as a bearing.
This done, we can start on the tail, which should
be made much ﬁner than the main plane for the
sake of lightness, and because the chief weights
of a monoplane should be situated well forward,
in opposition to that of a biplane.
The two sides A B C and A D E (in Fig. 3) should
each be made of a single lath, 1'.e.—A B C should be
one lath, bent at B to the required shape by means
of heating.
and likewise AD E bent at D in the
same manner.
The cross-piece
B D serves to
strengthen the framework, and also on which to
erect a perpendicular piece for the ﬁn, which is
shown in Fig. 6. The rest is all " plain sailing";
the tail. when ﬁnished, and covered with tracing
linen, being joined with wire to the main structure
at b and A (Fig. 3).
The remaining portion which we have to deal

and
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with is the chassis.
The supports of the front
wheels
should be made
of stout wire bound
on to the machine with thin brass wire or thread,
and an old hairpin bent into the required shape
serves well for the rear wheel su port.
And then, in regard to the whee 5, These can be
taken off an old toy railway coach, or, failing these,
good substitutes at small cost are the small pulley
wheels obtainable at any blind shop at id. each.
And ﬁnally let one word be said to the aviator.
Conquest of the air only comes to those pos
sessed
with patience and perseverance.
Only
careful experiments will enable him to ﬁnd out the
best kind of propeller to be used—in this case, a
tractor screw with a high pitch and good thrust.
“'hether a two- or four-bladed propeller is decided
upon remains to the discretion of the experimenter,
but the writer of this article ﬁnds that the former
is quite suitable for this type of model.

Workshop Notes and Notions.
[Raiders an united to contribul: short pnutuml Items for um
rolumn, band on their own workshop rxprrimct. Arupkd
contributionswill In Paid for on publication, if desired,aa'ord'
ing Io Mil.
All matterintended[or this column should be
marked“ \Vnnksimv " on the annrlopL]

Carrying a Spare Belt.
Motor cyclists know that it is wise

to carry a
and also
that it should be pro—
Here is a sim
tected.
ple belt protector. Re
ferring to drawings, A
a disc of
represents
thin leather slightly
larger in diameter than
the belt when rolled
up; BBB are holes
which should be eye
letted—it will be seen
that two discs A are
required, and are sim~
ply laced up with a
leather bootlace as
shown, the belt being
spare

between

the two discs AA.

Steadying a Motor-Cycle

belt,

Tank.

Petrol tanks held in position by top tube slips
only are apt to sway about, and cause undue strain
to be put on the petrol and oil pipes.
If the
machine has a dou
ble top tube
this
A
.\
device
will
keep
\I)‘
tank steady,
yet
allow of its re
D
inoval
quickly.
D
Referring to draw

ing, the line A re~
the
bot~
presents
tom of
B is a piece of steel about
in.
thick, which is soldered to the tank. two holes are
drilled and tapped to receive studs DD, which
should have slotted ends to receive a screwdriver
for their removal;
C represents
the under top
tube.

tank;

i
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The Steam Engine for
Beginners—XI.
By H.

MUNCASTER,

A..\‘I.I.Mech.l£.

from page 329.)
EFORE leaving the slide‘valve and the means
of operating it, we may conveniently con
sider the methods employed where
the
crankshaft is required to rotate in either direction,
as is usually the case in winding engines, locomotives.
and marine engines.
A little reﬂection will make it clear that in the
ordinary slide-valve engine the direction in which
the crank will rotate depends on the relative angular
position of the eccentric, and that by moving the
eccentric to a suitable position the crank will rotate
in either direction, as may be desired.
(Continued

569

“
"
the
gab
g off the pin.
now operate
the valve by
means of the hand~lever h.
When by this means
he has reversed the engine, he will, after a revolu
so,
the
tion or
drop
gab again on to the pin, and the
eccentric will continue the motion:
the eccentric
remains stationary only while the shaft passcd
through the angular distance a s c. The details of
the lever on the rock shaft and the gab are shown
in Fig. 94.
Most reversing engines
have
two eccentrics
with rods connecting each end of a slotted link,
which can be lifted so as to bring the valve spindle
more or less directly under the control of either
eccentric,
as desired,
and so give the necessary
.
motion to the valve.
The most usual form of gear for locomotive
work is that shown in Fig. 95, where e is the
forward and e’ the backward eccentric.
By
moving the rock shaft—which is connected by
the front lever l, lifting

cngineman will

The

TB
r-Idi

7

J

‘q

FIG. 93.
of a lever and rod to a hand-lever at a con
venient place for being operated
by the engine
driver—the link is moved so as to bring either
eccentric into use.‘l
It is evident that the valve will not be directly
under the control of either eccentric, but that the
motion will be somewhat complicated, into which
the position and throw of the eccentrics, the lengths
of the rods and links enter as factors; the valve
spindle will never be in line with either eccentric
rod, and that the travel of the eccentrics will be
means

The mechanism for operating the valve in which
provision is made for changing the direction of
rotation when required is called a. "reversing"
motion. The best-known forms of this mechanism
we are illustrating
by examples from practice.
In the simplest form the eccentric is made to slip
round through a given angular distance on the shaft,
each extreme position bringing the eccentric right
for actuating the valve for the forward or backward
movement of the engine
respectively. This is
shown in Figs. 92. 93. and 94, where e is the eccentric
to which a balance-weight b is bolted. The eccentric
is not keyed to the shaft.
The balance-weight
does not quite embrace the shaft;
into the shaft
a short key k is ﬁxed, which engages the balance
weight at 1 or at I, according to the direction of
the shaft.
The motion is then continued with the
eccentric in the correct position.
Fig. 93 shows the complete gear as ﬁtted to a
single-cylinder
colliery
winding
When
engine.
it is required to reverse the engine, the eccentric
rod is disengaged by the engine-man pushing down

i

4%

Pack

6'45

4
Mil/f)

FIG. 94.

in excess of the travel of the valve, although the
arrangement will be quite satisfactory if properly
One
peculiarity of the arrangement
designed.
is that when the eccentrics are connected as shown,
“
" of the valve increases as the link is
the
lead
brought more into the middle position.
the link is made as shown in Fig. 96,
Sometimes
“ Fuller

particulars of setting out this gear will

be found in THE Monet ENGINEER for
andjjuly 30th, 1908.

July

23rd
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v
where the eccentric-rod comes more directly into
line with the valve spindle ; this enables the eccen
"
trics to be made smaller, as the “ throw
required
will be smaller.
In this case the link is shown as
extent,
middle,
the
to
some
which.
supported near
steam
improves the
distribution when the
“
back
gear is in the

ward" position.

in other words. would be a straight line.
To
get a correct result it is necessary that the propor
tionate amount of movement given to the two parts
by the compound lever 11be made to suit the length
of the rods r, r', and y. and the link I.

or,

pail/ma of (Hulk—1

In

stead of the guide—
as shown in the last
example — the valve
rod 11 is supported by
a link m, swinging on
a ﬁxed
in n.
The
slotted milk is lifted
by means of the lever
h and the suspension
links p. as in the pre
vious exam le.
Instead 0 lifting the.
link for reVersing the
engine, it may be sus
from a ﬁxed
pended
point, as shown in
Fig. 97, and the valve
rod moved so that the
die 4 is adjusted to
any position in the

Iva/w

(V:
’/"'"
”

Ji/W/mbn ZMA‘:

slot. The result will
be practicallythe same
its-before, except that
the lead of the valve
will be constant at
every position of the
lever h. The curve of
the link will be to the
hand to that
opposite
in the previous exam
ple and to a radius
equal to the length of
the valve rod.
A very interesting type of reversing gear is
that known as the " straight link," a sketch of
which is given in Fig. 98, with a diagram (Fig. 91)).
By a little consideration of the two last-mentioned

q:

FIG. 95.
Referring to the diagram (Fig. 99), let ml be
the length of the link, m c the length of the eccentric
rods, and s p the length of the valve rod. \\'ith a
as centre, draw the are me], bisect at 0. draw

FIG. 96.
types one will naturally conclude that a compromise
may be made it the link and the valve rod Were
to move at the same time, the curve in the link
would be somewhere bet-Ween the two curves given,

the straight line a 0 extending to s, draw the chord
From s as centre radius sp, draw an are
mp1.
cutting m0! at t. The relative movements are
0
as
t is to t 1. Assuming that the suspension link

i
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attaches at the point represented
tions of the levers II and h' are

Engineer and Electrician.

by q, the propor-

links may (if made longer) be attached to the same
pin as the rod r, instead of the bracket, as shown.
There are several reﬁnements
introduced into
the reversing
and naval engine
gears in marine

$40 I H _ )5
=sq xfro—h

F [G.

It Will be noticed that the parts partially balance
each other, the shorter lever 11'carrying the greater
weight. The gear has many features to commend
Fic.

5' r ‘7,

their)“
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97.

practice, such
of the

mind,

as adjustable bearings
at the ends
the utility of which is, in the writer’s
somewhat doubtful, as it very greatly in
rods,

98.

l
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it, and may be of interest to model engineers on
The suspension
account of its simple construction.
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FIG. 9m).

creases the chances

without
,

\

\'.— __V

of breakage,

as well as the cost,

any apparent advantage.
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The lever C is so
for any desired lap and lead.
proportioned that if the fulcrum to which the rod 1
moved,
is connected were not
the slide~valve would

and
work the pins and joints are case-hardened,
a. long time without requiring adjustment
wear
or renewal.
An isometrical view of a straight link (Fig. 100)
shows the ends of the eccentric-rods r r’ and the valve.
The link is double and is made with large
rod r.
The pins a and b are forged solid
wearing surfaces.
with the link.
This example is taken from a
by the
large
colliery winding engine
designed
writer. There is a liability to wear because the die
is moved in the link almost constantly, most 01
the handling of the engine being done by means
of the reversing motion alone, which means slipping
" shift."
and reversing every few minutes during each
Fig. 101 illustrates a type of reversing gear that
has had a very extended use on the Continent,
although not commonly seen in England, where it
has recently had some attention after neglect for
half a century. It is very suitable for locomotives
having outside cylinders.
\‘Ve have already pointed out the need for lap
and lead in setting a slide—valve) Referring to
the sketch, if no lap or lead were required, the lever
and link marked a and u might be dispensed with,
and the rod 1 attached directly to the pin in the
valve spindle.
The link I being made to oscillate
on a ﬁxed point p, will give motion to the rod
when the die is at a, in the opposite
direction to
that given at b. The pin m on the return crank 11
gives, through the rod e! a, motion to the link.
so that the rod 1 is in the middle of its stroke when
the piston is at the end of the stroke.
It is evident
that we might reverse the engine under the limita»
tions mentioned. \Ve can, however, by the addi
tion of a lever, as shown at C, and a link u, provide
" There seems a
tendency to discount the need
for lap and lead in small models, but the writer's
experience shows that the working of ever so small
an engine is very much improved by giving a fair
70

FIG.

101.

The increased speed is
amount of lap and lead.
of it. And the car will detect the differ
ence—clear, sharp beats taking the place of a \vheezy
discharge of the exhaust

ewdence

66

travel sufficient to give the lead at each end of the
stroke, the proportion being
2 (lap + lead)
stroke of piston

The Model Engineer
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lap + lead

The sketch shows the gear at the moment when
the piston has arrived at the end of the stroke.
If
the curved link being in the middle position.
we were to move the reversing rod so that h lifts
the rod 1, to whiéh it is connected by the link /,
no motion would take place in the lever C, so the
position of the slide-valve would not be altered.

7.

(the
)

573

combination

proportion=gi); tea

is

a

lever being
right

of

angle.

the

Draw

b a parallel to 0 a; from x draw through a a line
cutting b c at c. Then the movement of the vaJVe
may be assumed to be due to an eccentric whose
radius is = as, and having the angle of advance
= xuc.
The method applies, of course, to any
position of the gear and to either direction of the
At the middle position, there being no
engine.
travel on r, the distance a 0 is reduced to nothing:
as due to
therefore the motion may be considered
an eccentric whose centre is at b, when the rod v is

CF!Q\\
O

Electrician.

and

“

"
notched
up to mid-gear.
A type of gear frequently applied to marine engines
however,
is shown in Fig. 103, the illustration,
showing it as applied to a locomotive. As in the
" return " crank n.
last example, it is worked off a
The gear is shown
to which the pin m is forged.
at the moment when the piston is at the end of the
The pin m is at the opposite side of the
stroke.
The valve rod r
crankshaft t0 the crank-pin.
is attached to a leVer e at an intermediate point

O
Flo.

102.

This means that the lead of the valve is constant
whatever the position of the reversing lever.
The
extreme positions of the die in the link are a and
0, representing
the forward and backward positions
the engine
to be moving
respectively. Suppose
in the direction shown by the arrow, the movement
of the link wouldzpush the rod 1 t0 the left and cause
the valve to be opened still more, giving steam
to the end of the cylinder—to the right hand, as

which

r.

I

\\

,///

“a

MP?”
v

\y
l

so that

a +b

X c

=the

l.

“i

'

managed;
M
“r

.,

l

M

\\

lever,

Fro. 103.

“

_

f'

the

lap + the lead of the valve. The lever is pivoted
at r to a radial link t, oscillating on the pin p.
A sus
The gear is shown in full forward gear.
pension link is shown (u) hanging on a ﬁxed point,

"P

,

divides

N.
l

\

\I

\“\\~_——]__L___.___
*mewik;m

__I__A
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you look at it. As soon as the piston begins to
move, the link 14, acting OH-‘thﬁ lever c, modifies
the eﬁect of the rod 1. The valve movement is
compounded of the two motions, and is approxi
mately the same as would be given by an eccentric
coupled directly and somewhat in advance of the
pin m. the position of which may be found
(exactly, except for the errors due to the limited
lengths of the rods) by setting out a diagram, as
Fig. 102.
Let ox equal half the stroke of the piston, 0 11
equal half the travel of the rod r, o (2 equal to the

end of the valve spindle. it
be replaced
by a sliding guide.
The lines shown in dot and dash indicate the gear
after the crank has made an angular advance of
60 (legs, when the valve is approximately fully
To reverse the engine, the lever h is moved
open.
to bring the point p to p'.
As the shaft to which
the lever h is ﬁxed has its axis co-incident with the
point 1, no movement would take place by moving
the lever while the engine remained in the position
shown ; therefore
the lead will remain constant
this supports the
may,

if

desired,

for every position of p.

The Model Engine er and Electrician.
The lever h is made of the shape shown, the lugs
being to prevent the boss of the lover a, which works
close to it, catching it there be any springing or
looseness.
The point r uill move in the arc of a
circle of which p is the centre and p r the radius;
this will have a prejudicial eﬂect on the distribu
tion if the rod 0 be of considerable
This
length.
may easily be remedied by making the rod 11 of
a length compared with I, inversely proportionate
a
which, although not strictly accurate, is
to
a—+b'
near enough for practical purposes.
(To be continued.)
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Referring to Fig. 17, two lines, each provided
with a Uansmitter and receiver, earthed at one end,
their other ends being joined together and connected
to the free pole of an earthed battery, whose resist

How Shall I Join Up My
Telephone ?—ll.
“

Pnonos.“
By
(Continued [mm page 201, Vol. XIX.)
addition to the telephone
sets already re
viewed, there are one or two types left which
with
may,
advantage, be considered.
Fig. 15 illustrates a type of instrument frequently
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ance is very low.
Now it will be found that by
speaking into the transmitter of one set, no effect
is produced on the receiver of the other set.
The
explanation of this is—that the full E.M.F. of the
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Fig .l8.
found at the poles, regardless
battery
of the
current ﬂowing—in short, that there
no voltage
If we connect a ﬁxed resist—
drop in the battery.
ance, r, in the battery circuit, M shown at
then
speech in one transmitter
reproduced in the re
ceiver of the other instrument.
This suggests an
elementary form of central battery circuit, as shown
in Fig. 18. Referring to this diagram,
will be
seen that the effect of an increase
or decreaSe
in the resistance
of a transmitter increases
or
is

b,

is

is

._L__,,_-.,'c!

4.

o

.),

___)\.___

iii
it

i I
|l

+1

lI| l Il|I

qut IQ,
decreases
and

the

total resistance

external to the

bat

a

A varying current ﬂows through as result,
this causes the E.M.F. (equal to current flowing
1

tery.

at any instant multiplied by resistance
to vary,
so that both circuits are affected.
a
Fig. l9
is

r)

met with in ofﬁce or factory installations.
A hand
microphone set is employed, and there is no auto
matic hook-switch employed, the small switch
in the handle fulﬁlling the former's functions.
After what has been previously said, no detailed
explanation will be necessary.
Fig. 16 is similar
to Fig. i5, but a “buzzer” is substituted for a
bell, and four terminals are provided to allow the
battery to be subdivided into ringing and speaking
sections.
A fault common to both these instru
ments
in the small hand
occasionally occurs
switch. This, when depressed, should break the
upper and make the two bottom contacts. While
making, it sometimes fails to break the upper con
tact, and the bell circuit is thus not disconnected,
the speaking failing.
The hand microphone is.
in either case, suspended from a simple hook or
laid in a cradle, when not in use.
Before proceeding to discuss inter-communication
and other methods of switching, a glance at the
principles governing central battery direct (110.,
without induction coil) working may be taken.
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three-line, and Fig. 20 a four-line method of accom
plishing the same result. in neither of which is a
resistance
necessary.
Fig. 21 shows the complete
signalling and speaking arrangement of Fig. 19,
and Fig. 22 that of Fig. 18. By substituting
ringing keys in place of pushes, the fourth line of
Fig. 22 is rendered unnecessary, as shown in Fig. 23.
Fig, 24 gives another central battery system,
differing in principle from the preceding methods.

is

way. The speaking and
can
ringing circuits
readily be traced. and require no further explana
tion. R is the common return wire. The circuit
has the disadvantage that if any station does not
his selector
replace
switch on his own terminal
after use. he cannot be rung up.
Where three or,
maximum,
as a
four stations only are to be ﬁtted.
a very simple inter-communication system can be
made up of hand microphone sets, and the selecting
done by ordinary push buttons.
The arrangement
is shown in Fig. 27, where each station has as
'12—"
many push buttons as are necessary for ringing the
.L-T-Rar.
other stations. This is only suitable for a small
number, as the push buttons take up room, and
for ten stations nine buttons would be required at
each, or ninety in all.
In Fig. 27 it will be noticed
that a central battery is used for both ringing
and
The resistance
R~-—the necessity
speaking.
for which has been explained in connection with
Figs. 22 and 23~~is common to the three stations,
and should be from 10 to 20 ohms.
Sometimes
selection is only required at one station. such as, for
example, where the chief of a department may wish
to call his subordinates and give them instructions,
but does not himself requiré to be called. This
is met by the central selective or radial selective
system, shown in Fig. 29.
The trouble experienced
in connection with Fig. 26, due to non-replacement
of the selector switch, is overcome in the arrange
This method requires a third line for signalling, as
ment of Fig. 29, where the bell is in the ringing
in Fig. 23. In Fig. 25 a method involving the use
circuit, independently of the precise position of
The action is very
of induction coils is shown.
the selector switch.
simple, currents in the microphone circuit are
transmitted inductively to the secondary circuit
Fig. 30 is a variation of Fig. 29, the common
in the ordinary way. The small condensers
pre
battery being used both for ringing and speaking.
vent the battery current passing round the receiver
To_prevent an excessive current through the low
coils, but offer no opposition to a varying or un~
circuit, due to the ringing battery
resistance primary
being
used for speaking, choking coils are used.
dulatory current.
consisting of electro-magnet wound to 50 ohms.
“'here a few stations, such as the different rooms
Old bell elcctro-magnets may be used, though it
of an ofﬁce, are provided with telephones, inter
may be necessary to cut out some
of [the windings.
The complete
6mm
{—
naq-hqaniapamqumq
shown in the
speaking circuit
small inset (Fig. 3o).'
This completes the survey of the
various types of instrument gener<
ally met with, and it is now
to
necessary
consider‘ the small
domestic telephones
intro
cheap
duced under various names, as the
“
“
Metaphone,"
Parlyphone,"" Do
mophone," etc., which have been
on
the market in
recent
placed
Fig. 30..
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Exrxnmzu-rs with steam-raising
by means of peat have been made by the Swedish
railways on the Southern line, but they have turned
out a failure.
According to the report, the peat,
used alone, has not shown satisfactory
especially
results with the present types of locomotives.
In
stated that valuable
the meantime, however,
rience has been gained as to how locomotives
suitable for peat ought to be constructed, and that
the railway authorities are about to recommend
the
construction of some locomotives especially designed
for the use of peat instead of coal.——The Engineer.
In this diagram the bell has not been shown. It
should, of ecurse, be in the same position as in Fig. 29.

'

if

d e

communication can be secured in two ways. With
a lar
number—say, twenty and upwards—the lines
shou
be brought to a central switchboard, where
they may be switched through to one another.
the
This neceSSitates constant attention. and,
with, and
rooms are adjacent, can be dispensed
oi the inter-communication type ﬁtted.
telephones
a diagram of an inter-communication
Fig. 26
circuit for three stations, a radial selective switch
being provided in addition to the ordinary three
set.
Each station moves his
terminal telephone
switch to the terminal corresponding
selector
to the station required, and rings up in the ordinary
is

are

ing extent.
(To be concluded.)
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Model Yacht Designing and

Building.

By R. P.

KlTCHlNC-MAN.

(Continued [ram page 558.)
OW put in the buttock lines. These lines repre~
sent the form of a vessel divided lengthways
into perpendicular slices.
To explain this in
another way : suppose you got a saw and started to
cut through a boat a little to one side of the centre
line of the deck, keeping the saw parallel to centre
line and quite perpendicular, the teeth of the saw
would come out a little to one side of the keel, and
you would have sawn oli a slice of the boat (Fig. 7).
The edge of this piece, where the teeth of the saw
came through, would be the shape of the buttock

F19
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on the right are those from the midship section to
the stern, and correspond to those numbered the
same on the other plans.
Only half these sections
are shown, as both sides of a boat are alike.
The
reason why both those that come before and be
hind the midship section are shown from the same
centre line and on one drawing, thus making one
plan. is to save space and time in drawing. These
sections show the shape; the frames of the boat
will lie along the inside of the planking, so that
when
the boat is building the thickness of the
planks will have to be allowed for when marking off
the frames from these sections as they now appear.
The body plan could be drawn on the same ﬁgure
as the trial M.S., and it would save time to do so,
but, to make things clear, I have kept them separate.
I have not shown the midship section on the body
plan, as it is not necessary to ink it in after the

7.

Sire/ch

To

Explain

line on the sheer plan. These lines will be found 8
great help in getting the sheer plan, half-breadth
plan, and body plan to all coincide with one an
other.
You can put in as many buttocks as
you like. In a boat of this type three will be
On the half~breadth plan divide the
ample.
beam on deck into four equal parts;
greatest
this will give you three buttock lines in this
1 5-16ths
instance spaced
in. apart, shown by
the chain dotted lines, and marked El, 13', B‘.
These buttock lines are, of course, shown as straight
lines on the half-breadth plan as you are looking
down on them.
Perhaps this will be better under
stood by referring to Fig. 7. Imagine yourself look
ing down on the saw, and you would see no curve.
To see the curve you would have to look sideways
at the boat. That is why the buttock lines are
seen curved on the sheer plan B‘, B2, B3.
Again,
they appear straight on the body plan, because
you are looking at the boat end on.
To return to our drawing.
With the aid of the
T-square dot in the three buttock lines on the
half-breadth plan.
Before doing any more to
the sheer or half—breadth
plans it will be better
to make a start on the body plan (Fig. 6).
The
body plan shows the real shape of the sections.
The part on the left of the centre line shows half
of the total number of sections, viz., those from
the midship section to the bow ; the sections shown

Bu/foc/v

L/rzes

it does not represent
6), then the
perpendicular line PQ. Put in the buttock lines
B‘, B2, B‘. The next things to get are the sections.
We will start with those that represent the bow i
to 7. To take section 7 ﬁrst.
With your dividers
measure off on the sheer plan (Fig. 4) the height from
L.\\'.L. to the sheer line on section 7. Mark this
height off on the centre line of the body plan above
L.W.L. From the half-breadth plan measure 05
the width from the base line M N to the deck line
at section 7. Set of} this distance from the centre
line of the body plan at the height just found, and
You have now got the height
parallel to L.W.L.
above water, and the width on deck of section 7 ;
that is one point to guide you.
To get another,
measure 06 on the half~breadth
plan the distance
W.L,
from the base line M N to the L.
at section 7.
Mark this off on the body plan from the centre line
Make a dot on the L.W.L. at
along the L.\\’.L.
this point. To get another guide, measure off on
the sheer plan the draught from L.\V.L. to the line
H I
at section 7. Mark this off on the centre
line of the body plan from the L.W.L. down. You
With the
have now got three points to guide you.
curves draw lightly in pencil the shape
pear-shaped
you think the section ought to be taking making
the curve run through these three points which you
have just found.
drawing
a frame.

L]

is ﬁnished,

because

First draw the L.'\\’.L. (Fig.
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same way mark of! and draw the other
6, 5, 4, 3, 2, I, 0: or, if you like, you can
put in for the present every other one, 5, 3, i. In
the same way measure with the dividers the heights
from L.W.L. to the sheer line, and draught from
L.W.L. to the line H I L ], along each section on
the sheer plan. And on the half-breadth plan
the width at deck and water-line. and mark them
on the body plan.
After putting in either all or
every other one of these in the fore-body, we will
put in the mid-buttock line B2 on the sheer plan,
to see if our sections are fair.
On the body plan
measure down from L.W.L. along B8 to where it
touches section 7. On the sheer plan mark this
distance down from L.W.L. on section 7. Do the
same with all the other sections you have put in
on the body plan.
Measure
the distance where
L.W.L,
the sections cut R”, either below or above
and mark them on the corresponding sections on
the sheer plan. You will also be able to get a guide
on the L.W.L. and sheer line by measuring
off
on the half-breadth plan at B2 the distance from
section 3 to where this buttock cuts L.W.L. (see
YZ, Fig. 5). Transfer this distanceto the sheer plan,
sections

marking it off on the L.W.L. from section 3 at Y 2.
Do the same with the deck, measuring along 13'
from section 2, to where it cuts the deck; then
mark this on the sheer line of the sheer plan the same
distance from section 2. Now take a batten and
bend it round all the points you have got on the
sheer plan, and see how they fair.
The batten
should make a nice curve in taking all these points.
If it dces so the ﬁrst time, it will be a wonder;
if it does not, you must alter the sections in the body
plan until it does; for it is most important that all
these buttock lines should make a fair sweep, and
remember
that their greatest depth must come on
X. When you have got Ba fair, put in B1 and B3
on the sheer plan in the same way.
To prove the fairness of your craft still further,
more lines are put in below and above the L.W.L.;
so on the sheer and body plans draw with the T
square the lines W.L.1, W.L.', W.L.3, W.I..‘,
parallel to L.W.L., making them Q in. apart. and
two above L.W.L., making them
in. apart “ILA
W.L.B.
These are generally shown dotted to distin
guish them from the load water-line. \Ve will now
show these lines in the forepart of the half-breadth
With the dividers
plan. To take W.L.‘ ﬁrst:
measure the distance on the body plan from the
centre line P Q along “'.L.‘ to where section 2 cuts
W.L.l
Mark this distance from the base line M N
on section 2 of the half-breadth plan.
Do the
same with all the sections up to X.
To get where
these lines cut the buttocks, measure the distance
on the sheer plan from section 3 along “KL.1 to
where the buttock line B1 cuts VV.L.1.
Mark on the
half-breadth plan this distance frcm section 3 along
the buttock line B1. Do the same with all the
buttock lines.
You will then have a point on each
section, and buttock line in the half-breadth plan
to guide you in bending the batten. Now bend
your batten, and if does not make a fair curve you
will have to alter the sections in the body plan a
little. which will, of course, alter the buttocks in
the sheer plan.
Remember that when you alter
a line in one of the plans it is going to alter all the
others. So be careful to measure over again to see that
you get all your plans to coincide with one another.
The rest of the water-lines can be put in on the half
breadth plan in the same way. If you only put

i
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in every other section on the body plan you can now
draw the others.
You will then have all the fore
part of your boat ﬁnished except for the diagonals.
You can now do the stern half in just the same way.
Of course, you could have done both bow and stem
but it might have been more puzzling
together,
if I had taken both at once.
The fulness of the
water-line aft, and the width of deck at the end
of the boat, will be partly governed by the buttock
lines, as if it is seen they will take a reverse turn,
this can be prevented
by making the water-line
fuller. Narrowing the deck will also help, and, of
course, the length of the overhang aft has a great
deal to do with it.
In certain types of boats the
buttock lines have to take a reverse turn above
water, but the nearer you can get them toasegment
of a circle the faster the boat will be. “hen you
have ﬁnished designing bow and stem, go over all
the drawing with your dividers and see that all
your plans correspond to each other, to make
sure you have not made an alteration in one or two
views and forgotten the other.
You can then put
in the diagonals, which will not be much trouble.
On the body plan put in three or four lines, cutting
the sections as much at right angles as possible as
at D L1, DL', D L', D L‘. On the half-breadth
plan produce the section lines below the base line
M N. To get the curve of, say, DL‘, measure
with the dividers from where this diagonal cuts the
centre line PQ of the body plan to where it cuts
section 0. Transfer this distance from the base
line M N along section 0 on the half-breadth plan.
In the same way mark the point along each section
on the half-breadth plan.
To get the termination
at each end, measure up from L.W.L. on the centre
line PQ of the body plan to where the diagonal
cuts it. Set off the same distance above I..\‘\'.L.
on sheer plan, and mark where this cuts the line
H I L J. The distance from this point to section 0,
measuring parallel with the water-line, set off on
half-breadth plan from section 0. “ith a batten
sweep in the curve. which must be fair, i.e.,
no
lumps or hollows in it. Put in all the other diagonals
in the same way. These lines will be found very
useful when we come to build the boat.
Now draw
in the shape of the ﬁns on the sheer plan, making a
total draught of 7i ins.
You will not be able to
draw in the lead bulb yet, as you would not know
what weight it will have to be, therefore what size
to make
it. Your design will now be ﬁnished.
You can either make a tracing of it or ink it in on
the paper.
Of course, if you do not care to go to
this trouble it can be left in pencil, but it is likely
to get rubbed in the workshop. Some may think
it too much trouble to do all this for the sake of
building a model yacht, but the saying, “ What is
worth doing at all is worth doing well," applies
to model yachting as to other things. Surely it is
more interesting and instructive to design
your
boat, and have something to work from than to
build in that blind happygo-lucky
way in which
50 many models are turned out.
(To be continued.)

THE G.E.R. have ordered another turbine steamer
for their Harwich-Hook of Holland service.
This
vessel will be a sister ship to the Munich, and
will be constructed by Messrs. John Brown & Co.,
Ltd.
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Motor Cycle Notes.
By " Pncnmx."
The Stanley Show.
The impressions left on my mind after several
visits to "The Stanley" are many and varied.
Foremost among them, perhaps, stands the fact
that the motor cycle is surely, and by no means
“
"
slowly. ousting the
bicycle from its more
push
Indeed, the Stanley Show is
popular position.
fast assuming the character of a motor exhibition,
and it seems not improbable that. in a few years,
we shall have come to regard it as such, ranking
the pedal cycle section as a secondary and not as
the principal
feature.
This year's display was,
of course, largely made up of pedal cycle exhibits,
but the motor section was much more extensive
than ever before, and it was round the stands of
the motor cycle ﬁrms that the largest crowds were
to be found and the chief interest manifested.
There were several newcomers
this year in the
ranks of the exhibitors, although some, it is true,
can only be classed as such in the sense that they
have returned to the manufacture of motor bicycles
after a lapse therefrom of some years, during which
time the market has been worked up by other
and more enterprising concerns.
Now, however, the backsliders are coming in
again, and will, doubtless, make a bold bid for their
share of a market which they have had no hand in
creating. Still, I, for one, am glad enough to see
them entering the ﬁeld once more, for the greater
the number of brains there are at work the more
rapid will the evolution of the motor cycle be,
and with increased
competition there must surely
come something in the way of an attempt at stand
ardisation where that is possible, whilst the question
of price will also in course of time be affected.
Some Outstanding Exhibits.
Beyond the fact that there were one or two absolute
novelties on show, such as the \Vall Auto-“'heel
attachment for ordinary bicycles, the Touring
Auto Cycle of the Wilkinson Sword Company, the new
ﬁrm, and
type of tri-car shown by the Auto~Carrier
the two-stroke engines of the Scott and Rex com
panies, the exhibition was principally noteworthy for
the evidence it afforded of the determination on the
part of the makers to maintain a high level of con
struction and ﬁnish, while introducing, wherever
such detailed improvements
as suggest
possible,
themselves
as the result of added experience
and
closer
acquaintance with the motor cyclist's re
quirements. I can well imagine what the position
of the man who entered the Hall with {100 to spend
and a perfectly open mind must have been.
He
would be attracted ﬁrst in one direction and then
in another, and his choice would, perhaps, ﬁnally
be decided
by some comparatively small point,
but, more likely, by the collective appearance
of
some machine and its style of ﬁnish after duly
considering its points in the matter of convenience
of handling, weight and general design in comparison
with others.
There is no such thing as the “ best "
motor cycle, although, as a matter of course, every
manufacturer wants us to believe that there is,
and therein, to the prospective purchaser, lies the
main diﬁiculty of selection.
To my own way of thinking, after very carefully
considering the matter from every point of view,
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I am inclined to favour for all-round excellence
" v.5."
the i910 pattern 7-9 h.-p. two-speeded
machine in the heavy-weight class, and the 3 5 h.-p.
“Excelsior” of Messrs. Bayliss, Thomas & Co.,
Ltd., and the “ Bradbury ” of the same horse-power
in the medium class; while of all the light-weights
" twin
"
Royal Enﬁeld
exhibited the new
most takes
is
a
truly
The
my fancy.‘
splendid pro
duction, both as regards design, construction, and
ﬁnish. “'ith such a machine at one's disposal
“
go
with conﬁdence
one may be prepared
to
Side
car
a
taking
anywhere and do anything,"
loaded
The two-speed gear 15 of well
along with .them.
known efﬁciency, all the joints of the frame haVe
been reinforced and made as strong as it is possible
to make them, the tank is wider and consequently
of greater capacity, and several detailed improve
ments have been introduced in various parts of the
The engine is, as before, a twin Peugeot,
machine.
and the only direction in which an opportunity
for improvement suggests itself is in the silencmg

"vs."

‘

22$: 7

“A--_

THE “ WALL" AUTO-WHEEL FOR ATTACHMENT
'ro ORDINARY PEDAL BICYCLES.
These leave something to be desired
arrangements.
where the degree of silence is in question, although,
from the point of view of freedom for the exhaustr
they are reasonably efﬁcient.
to which I have
The two 31} h.-p. machines
referred are exceptionally neat in appearance,
and both the designs bristle with good and carefully

"
"
light
thought out points. The
Royal Enﬁeld
weight, in its khaki-coloured garb, looks an attrac—
tive and strongly built mount, light in weight,
and unquestionably possessing a high efﬁciency in
" Bat," “ Rex," and " Match
The
all respects.
" ﬁrms each had a
less
very creditable display,
the second of them possessing the best staged exhibit
in the Show, the two-stroke engines greatly adding
to the interest always centred in the productions oi
the" Rex " ﬁrm. Twin— and single-cylinder machines
were shown by each, and the stands merited the
The
closest
attention from everyone present.
Triumph Company had, as usual, a very ﬁne exhibit.
Their machines
enjoy a unique reputation for
excellence,
and to this they are fully entitled in
every sense of the word. The aim of this company
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has always been to produce a motor bicycle simple
in detail, and in which only the highest quality
of workmanship
and materials are employed.
They remained
ﬁghting the uphill battle of the
mechanically-propelled bicycle alone for some years,
and to them is undoubtedly due in large measure
the present day popularity of that type of machine.
I have never owned a “ Triumph” myself, but I have
the greatest admiration and respect for the machine.

Among the Novelties.
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engine, gears, and indeed every part of the vehicle
at the Show, I can speak from some knowledge
of the actual construction. The engine is of 5—6 h.-p..
with two-speed
It has a single cylinder,
gear.
with an outside ﬂywheel on each side.
The two
speed gear is of the epicyclic type contained in the
rear hub, and a multiple-disc clutch working in 011
is employed.
The engine is air-cooled, and twofans
are ﬁtted, one on each side of the cylinder. Igiution
means of
is
by
Bosch m agne to.

Everyone visiting the Show seemed to have made
The body portion
up their mind to ﬁrst get a look at the \\‘all Auto
de
\Vheel, and the crowd by which the stand was
is attractively
The two
signed.
always surrounded showed how great the interest
sit side
in this clever invention is. I think there can be
passengers
no doubt but that the true solution of the motor
by side, and the
vehicle is ﬁtted with
assisted
pedal cycle problem has been reached in
this device, and if the makers can ﬁnd it possible
sloping dashboard.
to produce it at a. round sum of £10 or thereabouts,
as seen on many
then I believe it will sell as fast as it can be made.
Lanchester motor
cars, and, if desired,
At 15 guineas, however, I do not see how a very large
demand can reasonably be expected, and this seems
with a celluloid
Tiller
to be the generally accepted view among those with
wind screen.
whom I have discussed the matter. The demonstra
steering is employ
tions given at the Agricultural Hall showed clearly
ed. and the whole
how easily the auto-wheel may be attached to and
is ﬁnished in French
with green
detached from practically any ordinary bicycle,
grey
As an in
and the fact that the arrangement is built on the
lining.
e x pe n si v e two
right lines throughout is obvious to anybody ; but,
ENGINE son TRl—CAR BY
" Auro-CARRIERs,"
as I said before, the price must, unless I am very
seater of moderate
L'rn.
much mistaken, militate against anything like
weight and of sim
a general adoption among cyclists. I am not able
ple construction I do not know of anything intended
to enter on the present occasion upon a detailed
to fulﬁl the same requirements which Will corn
of
the appliance, but in a later issue
description
pare with this latest production of the Auto-Carrier
I shall take the opportunity of so doing.
ﬁrm.
The Touring Auto-Cycle of the Wil
kinson Sword Company has already
been made the subject of an illustrater‘
notice in these columns. It attracted
a vast amount of attention at the
Show, and is undoubtedly an original
and well—made production.
There is
just a question in my mind, however,
it,
in regard to
and that is whether the
"
car " idea is not being carried a little
too far by the introduction of wheel
steering' and one or two other points.
Ingenious, advanced, and original, it
undeniably is; but whether the average
motor cyclist requires a machine of
this type as yet is another matter.
It is essentially a mount for the highly
skilled and experienced rider alone, for
we may reasonably doubt whether the
general run of motor cyclists have as
yet been educated up to the point of
.being able to manage and get the best
results out of a machine of this charac
If they have not, the makers may
ter.
not unreasonably ﬁnd that, from a
LOW-BUILT RACING TYPE TRI-CAR BY "AUTO-CARRIERS." LTD.
commercial point of view, they are a
little in front of the times.
For the new “ Auto-Carrier " tri-car I have
The “ James " motor bicycle of 3} h.~p. possesses
nothing but praise.
To my mind it provides
various novelties, principal among them being the
exactly what is wanted, and realises an ideal which
This is so arranged that
design of the framework.
has many times presented itself to me, and I know
either of the wheels may be displaced with the
to many others besides.
The low built or racing
greatest ease, the members of the frame carrying
type specially attracts my fancy, and as I was in
the wheels
being on one side only instead of
vited to make a very close examination of the
The design
having the usual fork arrangement.
' Supplied as an extra; handle-bars are ﬁtted as
and until
quite an unusual appearance,
presents
of illustrating it I am
get an opportunity
Standard.

‘ .<~-_
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afraid it will be difﬁcult to convey a true impres
sion of it. Another marked novelty is the " Omega ”
light-weight motor bicycle, which is, to all intents
and purposes,
an ordinary diamondfrarned
pedal
cycle ﬁtted with a miniature horizontal engine, in
which the crank case takes the place of the bottom
bracket.
The Fittings and Accessories.
The many important advances which have been
made by the manufacturers of accessories and ﬁttings
of various kinds for motor cycles were well exem
plified at the Stanley Show. Carburettors, free
clutches, tyres, belts, speedometers,
engine
and
other equally important ﬁtments have been made
the subject of the most painstaking and skilful
All these things materially advance the
attention.
cause of motor cycling, and play an indispensable
part in its development.
Springing devices for attachment to the front and
rear portions of the machines are more numerous
than ever, and one ﬁrm was exhibiting single— and
twin-cylinder machines suspended on air cushions,
these machines having exceptionally small running
wheels, viz., 22 ins.
Responding to the wishes of several readers, I
shall. in succeeding
issues as occasion
presents
itself, deal in rotation by means of illustrated notices
with the more interesting motor cycles and ﬁttings
employed on 1910 machines.
For the moment
I will conclude my remarks on the Show by voicing
what appears to be the generally held Opinion, viz.,
that from a motor cycle point of view it was the best
and most instructive ever held.

Practical Letters

Readers.
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The Wembley Park Challenge Cup Rules.
To THE Enrron or The Model Engineer.

DEAR Sm,—After the comments made by you
on the letter recently addressed to you, I must ask
you to allow me the opportunity of defending
myself. In the ﬁrst place, as you will see if you
will read my letter again, I was unaware that vou
were prejudiced in favour of the
rules I criti
cised.
Had I been aware of that fact, I should
not have written you on the subject.
I must
point out, however, that the rules referred to were
published as the joint production of two Clubs,
nothing being said as to whether they had your
approval or no.
This being the case, Sir, I consider I was quite
justiﬁed in the interests of the sport in object
ing to those rules, and in pointing out the difference
existing between those rules and those originally
in usa, and asking by whose authority those rules
were made,
ticularly as the rules published
diﬂered entire y from those previously in use.
Further, Sir, I would point out that no notice
was given to outside Clubs of any intention of
changing the rule, and no chance of any appeal
against those changes.
With regard to that portion of my letter to which
you take exception, I would like to say that the
only conclusion to be drawn from the rules, as
published, was that which I mentioned. If it
were
not the intention to restrict competition,
was
the
Why
twelvemonths'
clause
inserted?
I fail to see how it can be otherwise when the matter

I
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is left in the hands of two Clubs obviously interested
If
in retaining the Cup amongst themselves.
my interpretation of the rules be incorrect, the
blame rests on those who drew the rules up in such
a form as to lead to such a misunderstanding.
The further'remarks I made re the barring clause
are the logical conclusions to be drawn from such
If any type of hull be debarred from com
clause.
petition, it must either be that the rule-makers
the undesirability of that type or that
recognise
they recognise the superiority of that type, and by

excluding that type from further competition,
acknowledge the fact that they are unable to meet it.
Of these two alternatives, the last is the more
likely of the two, the type barred not being an
undesirable one.
As an example of what I may, without prejudice,
call the injustice of the rule,I will draw you atten
tion to the fact that such a boat as Scarlet Runner,
previously described in your pages, is by that rule
prohibited from competing, and although the boat
herself owes nothing of her speed to any lifting
action, she is yet classed by that rule as a hydroplane.
As, Sir, I have been largely instrumental in giving
"
“
type to the model world, you must
that
sharpie
not be surprised to ﬁnd that I write strongly in
its defence.
Further, the " bad taste" to which you refer
is shown. not by my criticism of the rule, but by
in making such a rule, and
the Clubs concerned
by so doing laying themselves open to such criticism.
As, Sir, " nothing I may say or think ” will alter
those rules, I should not have written further but
that your comments on my letter leave me with
no alternative but to leave the matter to the judg
ment of your readers—I remain, yours, etc.,
Dalston, N.E.
WILLIAM ]. E. PIKE.
[Nola—“e willingly give space to Mr. Pike’s
letter above, but we do not see that it in any way
Had he
justiﬁes his previous communication.
been content with asking for information in regard
to the drafting and purpose of the new rules, which
he was quite entitled to do, or had he worded his
criticism in the language which ordinary courtesy
demands,
the desired particulars would have been
furnished with pleasure, and we think he would
have been satisﬁed that the alterations were made,_
not for the purpose of restricting competition for
the Cup, but in the best interests of the sport.
As Mr. Pike is unable to recognise what we ventured
" bad taste"
to describe as the
displayed in his pre
vious letter, and does not express any regret for his
on
the Victoria and
totally unjustiﬁable attack
made
in complete
Clapham Clubs, evidently
case,
of
we
the
do not propose
ignorance of the facts
to devote further space to the subject, but will;
as Mr. Pike suggests, leave the matter to the judg_
ment of our readers—130.. M.E.]

The Societyof Model Engineers.
London.
HE twelfth Annual General Meeting of the

Society, a full report of which will appear in
our next issue, was held on Monday, Nov.
22nd, at the Caxton Hall, Victoria
Street, S.W.,
with Mr. A. M. H. Solomon in the chair.
FUTURE Menrmcs.—Tuesday,
December 14th,
at the Caxton Hall, at seven o'clock:
Paper, by
Mr. L. M. G. Ferreira, A.M.l.C.E. (member),
on

The Model Engineer

is

a

of tender would greatl oblige. Don't you think that
good
set of drawings for this ocomotive published in your pa
would
be geatly appreciatedby a vast number of the readers?!
the ﬁnest 4—4—0 type locomotive
We qmte agree that this
in the country for the purposes of the model maker. We will
publish
full
set
of working drawings of this model
endeavourto
at an early date. The locomotivehas apparently as spokes. The
may
be
ins.
apart.
the
model
framesof
[22,600] S.E. 6r C.R. Express
Locomotive No. 5l6
W. T. F. _(Erith)wntesr Iamwriting toask you you can 've me
C.R. 4—4-0 expressengine, 0. 5r6,
the description of a S.E.
with Belpaire ﬁrebox and extended smokebox tor a r-in. scale
model,as am about to build one of that class
photographic reproduction of this locomotive and made,
with some particulars, appeared in our issue of July 9th, r908,
and dimensionedscale line drawing in our November 5th issue
of the sameyear.
a
if

2

a

?
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George Adams, 77-78, High Holborn, London, W.C.—-A
complete catalogue, well indexed and illustrated, has been
put before us. We have no hesitation in commendingit to the
standard referencefor everyone
notice of our readers as quite
about to purchaseanything in the way of engineeringtools and
appliances. Attention must also be drawn to the changeof address
. from :44, High Holborn, to 77-78, High Holborn, as given above.
The newl-‘premises
afford greaterfacilities for thedisplay of the large
and varied stock which Messrs. George Adams always carry. and
enables them to deal more satisfactorily with their very exten
slve business.
Archibald J. Wright. Ltd., Leyton Green Road. Londdll'
(Section N) of electrical goods
N.B.—The_ illustrated catalo
and scientiﬁc and mechanica novelties includes particulars of a
vast number of items of interest to electricians. Amongst the
contents will be found accumulators,their accessoriesand parts;
armature stampings, batteries and parts, coils, compasses,cycle
lamps, ebonite, ﬁbre, and celluloid, electric jewellery and parts
for same, gas engines, hand lamps and ﬁttings, telephones and
parts, Wrmshurst machinesand parts; wires, magic lanterns, etc.
143447,
Engineering
Corn any. Ltd.,
The Precision
RoseberyAvenue, London, E.C.-—-Aleaﬂet m this ﬁrm illustrates
thirteen tterns of armature stampingstor dynamos and motors.
The particulars of sizes and prices are arrangui in tabular form.
useful one as stands, and we understandany varia'
The list
tion of the patterns listed will be quoted for on receipt of require
ments.
Messrs. W. N. Bruntonds Son, Wire Mills, Musselburgh.
Scotland—A new list from this ﬁrm deals with silver steel drill
rods and spring wires, shaped wires in mild and hard steels, and
also in steel alloys and brass. Accurately drawn pinion wire in
straight lengths for photograph, clock, meter, and model work
also supplied in steel or brass. The tables of sizes with price
per lb. make selectioneasy and mistakesin orderingdifﬁcult. We
do not rememberhaving seenbefore. list in which all the various
kinds of spring wire, piano wire, drill rods, etc., have been so
conciselyarrangedtogether,and we can commend to the notice
of all metal workers. A copy will be sent to any reader making
application to the above address.
Stuart Turner. Ltd., Shiplake Works. Henley-on-Thames—
The new cataloguerecently to hand covers a great deal of ground.
All the well-known Stuart specialitiesin the way of stationary,
steam and as engines, steam boilers, locomotives and marine
enginesare ere, and, in addition, wide selectionof steam scale
ﬁttings are illustrated. Machine tools comprising lathes, milling
machines,planing machines,and the smaller engineers’hand tools
offeredall bear the samestamp of worth—sturdy utility. Indeed
strikes that note, just as every production
the whole catalo
that subtle, indeﬁnable characteristic which
Shi plakeWorks
eer. For the rest,
attracts the eye 0! every thorough—oing
we must refer the reader to the cata ogueitse . There are several
new things, and all are brought up to present-dayrequirementsby
truly representative
methodand workshopequipment which
of the best present-daypractice.
Argyle
The Clyde Model Dockyard and En ine De
Arcade, Glasgow.—Thenew cataloguewhich as ust men issued
varied
stock
0
horizontal
large
and
and
of
particulars
contains
vertical steamengines,many of which are now ﬁtted with reversing
Amongst
the
additions
to
motion.
ordinar
the
ear insteadof
N.B.R. 4-coupled
list may be mentioned .W.R. singledrivers,
" Flying
on,
Scotsman,“
4-coupled
nan.
6-coupled
4- and
No. 902 L.N.W. “Precursor” and “Jubilee” class locomotives;
also scale model coachesand other rollin stock in gauges o,
carries
large
and 2. We are notiﬁed that this ﬁrm
stock of rustlesssteel rails, which the are otIerin at very vour
'cal and elec
other :11
very good selection
able prices.
listed, to which we may conﬁdently
trical goodsand apparatus
direct the reader'sattention.
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N°22445
The only perfect cure for this trouble lies in the adoption of
metallic circuit. The circuit can, however,be madequite workable
by inserting half microfarad condenserbetweeneach end of the
line and earth, as shown in the accompanyingdiagram, where
the condensers.
are the telelphones,and
W. A
[22.554] New N.E.R. 4M4—0 Locomotive.
am about to start on
{-in. scale
(Stockton'on-Tees) writes:
draw
working
have
r,238.
Locomotive,
No.
4—4—0 N.B.R.
ing of the engine, but would like to know the number of spokes
and
of
frames
sketch
in wheels and distance betweenframes.
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J- I- P- (Kilkﬂe
[22,560] Making Detector or Ammeter.
.writes: I am making a linesman'sdetector from the drawin an
VIII,
5th,
1908,Vol.
March
of
article in Tus Monzr. EIGlNlER "
No. 358. It says in the article: The dial is made from frosted
with
black
ﬁlled
and
then
being
cut
in
aluminium, the divisions
What I want to know is, how can I mark out the dial
enamel."
and " cut it in”? Can I etch it with an acid (what kind. and
0r must the divisions be made with a chisel
how used?)
what kind and how to useit)? How can I frost aluminium ?
()agd
you think the divided part of dial in the drawing long enough?
What I mean is, will the pointer swin beyond the divided part it
a heavy current is passedthrou h the strument,as madewith the
amount of wire stated in artice? If so, how can I extend the
divided part? I should like it to be so that I could know exact
strengthof current.
You could ut the marks in by scoring with a chisel or any
sharp tool. I you care to try etching, cover the plate with wax
and scratch the marks in it, then apply hydrochloric acid and let
.it attack the metalwhere the scratchesare. Directions for frosting
aluminium were given in the Query columns of our issue of Sep
tember 30th last. A detector, such as that to which you refer,
is not intended for accurately measuring currents, but only for
indicating their presence. See our issuesof June r 3th and 20th,
1907,for instructions in making ammeters.
S. R.
[22.3721 Model “Peckett” Tank Locomotive.
” I.
“
(Salop) writes: I intend building a model Peckett tank loco
ENGINEER,
September
23rd
motive (as illustrated in Tm: Monsr.
to {-in. scale, rl-in. gauge, and should be obliged if you woul
boiler of the water
answer the following questions. (1) What size
tube type should I use, as Fig. 2 in above issue? (2) Would it
be safe to use a pressureof 35 lbs. in a boiler in which the ends
aredriven in, the tube closed over them and soft-soldered,or would
it be best to have it silver-soldered? (3) I intend using a single
eccentric,ﬁtted betweenthe frames.
slide-valve cylinder, with
What would be the largest could use with the largest boiler you
advise? (4) Will three tubes in. diameter be sulﬁcient? (5)
suitable enamel, and the name
.Could you tell me the name of
of its makers,for aboveengine
gaugeloco
used as standard for
(r) The scale which
The inner tube
motives
{+1-64th — 25-64ths to the foot. rk-in.
of 35 lbs.
pressure
cannot be more than rQ-in. diameter. The
would be quite within reason. Onl the water tubes may be
jointing
t-soldered,
the
silver-soldered. The rest may be so
. The best way to spin the ends of the tube over the boiler
cylinder.
standard
ends in the lathe. (3) Use
l-in. by l-in.
the enamel in tins
(4) Two tubes will suﬁce. (5) You can
by
the
ﬁrms
made
Bassett-Lowke Co.
from Messrs.W.
which supply the various Company’scolours.
Telephone.
[22,445] Atmospheric Discharge Trouble on
W. G. (Birmingham) writes: Could you explain any method of
cutting out atmosphericdischargesfrom an ordinary line-and-earth
-_telephone? This refers to long length of line, say 200 miles, in
,the tropics. The noise in the receiver unbearable.
is

December 9, I909.

I

Queries and Replies.
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Electrician.
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"‘ A Model Engineer’s Workshop, and What It
.should be Like." Thursday, January 13th, “ 1910:
Com
Lecture by Mr. J. C. Crebbin (member), on
of the
particulars
und Locomotives."—-Full
Society and forms of application may be obtained
RIDDLE, 37, Minard
fffOIII the Secretary, HERBERT J.
Road. Hither Green, S.E.

and
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The News of the Trade.
Magneto Dynamo Electric Cycle Lamps.
The Universal Electric Supply Company, 60, Brook Street,
C.-on-.\f., Manchester, who are well
known for their electrical produc
tions, are supplying a particularly
useful accessory to the bicycle for
this time of the year. The illustra
tion herewith shows the small mag
neto dynamo which has been so
successfullyapplied by many riders
to their machines. We hear that
amongst their recent clients a Prince
of our own country has expressed
his satisfaction with the dynamo
and lamp he had ﬁtted a while
ago.

583

rails, permanentway, stations, bridges,signals,and all sundriesfor
model railways. Not only in small model work, however, do
Messrs.Bassett-Lowke specialise; many examples of large scale
productionsare illustrated, notably the 4—4—4 type petrol driven
tank locomotive recently built by them for C. W. Bartholomew,
Bsq., an article on which appearedin our pagesa few weeksago.
" Model Petrol Motors.
The “ Belvedere Model Petrol Motor ManufacturingCompany,
Road,
Holloway, London, 14.,have recentlyintroduced
Hornsey
270.
what has long been looked for in the way of small power petrol
motors. Three sizes are being made at present, and readers can
obtain either the ﬁnishedengineor the parts ready for machining,
or machined and ready for putting together. No. i has been
designedwith a view to its use as a model aeroplaneengine; No 2

New Scale Model Rolling-stock.
Prom amongstthe many new railway specialitiesintroduced for
the comin season by Messrs. W. ]. Bassett-Lowke 8: Co., 20,
Kingswell treet, Northampton,we are able to illustrate a few new

I*-IN. GAUGE G.N.R. LOCOMOTIVE,
W. J. Basserr-Lowxa & Co.

BY

is intended chieﬂy for stationary work; and No. 3 is used chieﬂy
for model speed boats up to 5 ft. A feature of the design lies
in the fact that the ﬂywheelrevolvesin a horizontal plane, and the
lossesdue to a systemof complex caring thus becomenon-existent.
In the illustrated list beforeus ful particulars and pricesare given.
We can cordially recommendthosewho are at presentin needof a
good workable small power motor to write for a copy, which will
be sent on receipt of rd. stamp to cover postage.
' Screws, Bolts and Nuts for Model Makers.
Northern Machine Screws, Ltd., Hunslet Mills, Leeds, recently
ave us an opportunity of examining some of their productions.
heseappearedto be of a thoroughlyreliable characterand should
fulﬁl the model makers’most exacting requirements. The list be
fore us illustrates a variety of bolts, nuts, screws washers, studs
silver steelrods, etc., as well as a usefulselectionof nestsof draWei-s'
for the convenientand orderlystockin of such items. Aseparata
wholesalelist is also beforeus, copies0?which will be sent to appli
cants enclosingtheir trade card.
“
The Great Bear."
Cab Fittings for
Messrs. James Carson 8: Co., Ltd., 51, Summer Row, Birming
ham, are responsiblefor the exceptiona‘ly ﬁne
" work involved in
the production of the cab ﬁttings of the Great Bear" (for
which Messrs. Carson were awarded the ﬁrst rize and silver
cup at our recent Exhibition), an end view 0 which is given
..:Yz’
l.“:. .
.
‘ ‘'
v-ﬁy'éf 7. ‘--"_>4 -‘_

"“\

CAB

I NTERIOR
snowmc
FITTINGS,
BY
James
CARSON
AND Co.,

LTD.

Some

SCALE MODEL ROLLING-STOCK, BY
W. J. BASSETT-LOWKE & Co.

modeLs of rolling-stock of particular interest to model railway
the
owners. Their faithful representationof the prototype, and
careful ﬁnish and accuracy of detail which is apparent in them,
enablesthem to be placedin the ﬁrst rank of modelsof their kind.
The small illustration is of the new if-in. gaugelocomotiVerecently
introducrxi; it should becomepopular with a wide circleof readers.
The new catalogue,to which we must refer readersfor further par
ticulars, deals with clockwork, steam and electric locomotives,

It will interest readers to mow that all these
herewith.
ﬁttings were machined, many being done under a lens. All
squares and hexagons were milled up, and are as nearly.as
possibleto scale. Many of the squares were less than r-3znd in.,
and most of the nuts were 14 B.A. The holes in the brake valve
grid were 72 Morse twist drill, or 0'024 in., and were all spaced
out with the division plate. Some 60 holes in all were drilled in
the grid, which was less than 5-r6ths in. diameter. The large
injector pipes are in. diameter copper tube,from which the size
of the other parts may be judged. The pressuregaugeseenon the
left is Q in. diameter.

i

The Model

584

The Editor’s

Engineer and Electrician.

Page.

ITH

further reference to the proposed Society
Model Engineers for Bristol, we hear
from Mr. J. M. Vaughan, brother-in-law
of the late Mr. C. H. Morrish, that, in view of the
number of letters which have been received from
intending supporters of the Society, he will be
pleased to take up the organisation and to do what
he can to get the movement into going order.
He is now making arrangements for calling a pre
liminary meeting, and will be glad to hear from
any who are interested with whom he is not already
in touch. His address is—9, Triangle South, Bristol.
of

‘

U

i

Readers in the neighbourhood of High Wycombe
who would like to take part in the formation of a
local Society of Model Engineers should communi
cate with Mr. Osmond I. Highley, 122, Desborough
Road, High Wycombe.
Mr. Highley already has
several friends interested in the proposal, and if
there is sufﬁcient further response to this invitation.
he will make
the necessary
arrangements for a
meeting.

i

i

i

\Ve have received another communication from
Mr. W. J. Pike in regard to the rules for the Weinb
ley Park Challenge Cup. This will be found in
our “ Practical Letters " column, this week.
a

i

i

The Society of Model Engineers in Cape Town
The
going ahead on very enterprising lines.
latest we hear is that they have arranged for an
exhibition of models at the Drill Hall, Cape Town.
on Tuesday and Wednesday, December 21st and
22nd.
\Ve understand that this exhibition will
be on quite a big scale, and will include complete
It
steam
and electric model railways at work.
is to be opened by the Prime Minister, and is being
actively supported by a large number of inﬂuential
local people.
Another interesting item of news
from this Society is that Mr. Percy Ashenden
has presented
a handsome silver challenge shield
for model motor boat racing, the competition for
We wish the Cape
which is likely to be very keen.
Town model engineers every success in their under
taking.
are

’

i

U

The present issue affords us an appropriate
opportunity to draw attention to a recent additional
feature of our pages, which we are pleased to know
has been widely appreciated.
We refer to the page
or so of Motor Cycle Notes which appears regularly
The current notes deal chiefly with
every week.
the Stanley Show, and those who are interested in
the subject and read them will find their perusal
of considerable value. Although descriptive matter
must necessarily enter to some extent into their
composition, it is fair and fearless comment, criti

December 9, 1909.

and suggestion
which are the really valuable
factors irom the public's point of view.
Knowing
this, we set out with the ﬁrm intention of fulﬁlling
to the letter this requirement, and to what extent
we have been successful
our readers may judge.
The recent show at the Agricultural Hall has given
our contributor an opportunity of dealing in perhaps
a more marked manner than usual with the matters
under review, hence we took the opportunity, as
we remarked before, to bring our policy more promi
nently before new readers.
\\'e believe this policy
has a twofold value:
in the ﬁrst place, we want
our readers to continue to feel that what they read
in THE MODEL ENGINEER on motor cycle matters,
as well as on other topics, is based on an unbiassed
knowledge of the subject under consideration;
and, secondly,
by strictly maintaining our right to
comment freely on all matters which come within
our scope, the high value of THE MODEL ENGINEER
as a means of publicity on the one hand, and a source
~of reliable information on the other, is unquestioned.
cism,

Answers

to Correspondents.

R. W. (Furze Platt).-—Please refer to our handbook,
"
Small Dynamos and Motors,” 7d. post free.
H.
(Croydon).—Amyl acetate is right.
It is not
mixed with anything.
5.
B.
(Hull).—You must experiment. About
h.-p., say.
3-16ths-in. nozzle,

i

Notices.
How r0 Aooktss Llrrns.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, 610.,for review,to be addrased
to Tn: Bun-on, “ The Model Engineer," 26—29, Poppin's Court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand
to be
addressedto Tn! AnvrnrlsrusN-r Minnie“, “ Thedeposits
odd Engi‘
neer,“ 26—29Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall 81 00.,
16—19, Poppln’s Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, n3, liberty Street. New York, U.S.A.. to whom
ll subscriptions from thesecountries should be addressed.
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A Model Horizontal Steam

Engine.

By ARTHUR E. Moons.

MODEL HORIZONTAL

HE photograph illustrates a model
that I began some {our years

STEAM

steam engine
As I
ago.
had not any experience whatever in engineer
difﬁculties,
the more
ing, the model presented many
At that time I
so as I had no proper workshop.
rather enthusiastic over the possibilities
became
as it appeared to me at that
of model engineering,
time. However, the spare moments of two years
of brain-rack and labour brought about the com
Having no
pletion of my much-desired model.
knowledge of plans and sections at that time, the
reader may well imagine that I did not begin in a
ver elaborate manner.
he ﬁrst part taken in hand was the cylinder,
the casting of which took the form of a brass tube
with ﬂanges on each end. This was bored out

ENGINE.

By A. E. Moons.

roughly in the lathe (which was constructed by
the writer), and ﬁnished off with emery cloth.
When
ﬁnished,
it was I 9-16ths-in. bore by 15-in. stroke.
After this two faces were sweated on at right angles
to each other—one for the valve face, the Other
for screwing the cylinder to the bed, the channels
for the steam being out before the valve face was
put on. The steam ports are i in. by i» in., and
in. The slide-valve is of the
exhaust g in. by
ordinary D pattern, driven by eccentrics keyed on
the crankshaft.
The piston is
in. thick, with one
in it, and packed with cotton packing,
groove
the piston-rod being of mild steel } in. diameter,
and secured to the piston block in the usual way.
The guides are of the usual type, and split so as to
be adjustable for wear,
and held together with

i

i
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studs.
hexagon
The connecting-rod is of mild
steel, with split brasses on the big end, the other
end working on a pin through the crosshead.
The
crank is of the disc type, with a steel crank-pin,
and fastened to the shait with a key.
The shaft is
also of mild steel, 5-16ths in. diameter, running in
solid brass bearings.
The cylinder is lagged with
polished oak, held on with nickel-plated bands
and small r0und-headed wood screws, which gives it
a very neat appearance.
The steam pipe is screwed
into the centre of the steam chest cover, and is
then bent down through the bed and out at the
side, the exhaust leaving the same way.
This
arrangement leaves the top of the bed free from
hot pipes, which sometimes cause one to say a
few words to oneself.
The bed is of the box type,

~

Two Views or

A Mover.

Conoansmc

the small square hole seen in the end being for the
belt from the lower part of the ﬂywheel to work

through.
\\'hen ﬁrst completed the engine had but one
eccentric, and consequently would run in one direc
tion only; so, not feeling contented with this, I
ﬁtted it with Stephenson's link motion reversing
gear, which. although presenting many difﬁculties
to make and ﬁt, has given the engine a more ﬁnished
that has amply repaid me for the
appearance,
trouble taken with it. I may say that all patterns
were made at home, and also the castings,
with
the exceptions of the bed and ﬂywheel ; these were
cast at a local foundry.
The engine runs silently
and with 20 lbs. of steam makes about 800 r.p.m.
In conclusion, I think I must ‘thank Tue Moon].
ENGINEER for the many usefullideas that I have
recently received from it, and had not my acquaint
ance been so recent, I have no doubt I would have
been saved much‘unnecessary labour and worry.
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Condensing

Engine.

Marine

By T. LEIGH.

sending you two views of my third attempt
at model making. Everything is homemade,
down to the nuts and bolts.
I made the
patterns of the cylinders, condenser, and engine
bed, and got them cast; all the rest is cut out of
the solid.
The cylinders are respectively {-in. bore
(n.-P.) and i} in. (L.-i>.), with a stroke of I in.
The condenser can be taken away at a few minutes'
notice, and the engine worked single.
has been
ninning several hours at a very high speed with
'

It

MARINE Exams.

By

'I‘. LEIGH.

60 lbs. of steam.
You could only hear a hum
and see a blurr.
Every part is very strong and made
to stand any amount of hard work. The condenser
contains forty tubes 3-l6ths in. diameter. 3 ins.
At each end there is in. clear space. and at
long.
one end a mid-feather. so that the circulating
water passes through the bottom row of twvnty
tubes and overﬂows through the top twenty.
The circulating pump, air-pump. and feed-pump
are all worked from the high-pressure crosshead.
They have a stroke of it in. The circulating pump
and air-pump have a i-in. bore; the feed-pump
is a l-in. ram, which takes the condensed
water
from the hot-well placed at the top of the air
pump.
_
The engine runs remarkably well.
The circulating
pump empties a bucket of water in a few minutes.
The engine is 7Q ins. high and stands on a wood
basc 6} ins. by 9 ins.
It took me about sixteen
months to make.

i
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Motor Cycle Notes.
By

Using Motor
Lathes.

“

Cycle

PHGZNlX."

Engines
-

for

Driving

Many of my readers, as well as being enthusiastic
motor cyclists. are skilled exponents of the art of
model engineering,
and it seems to be rather a
popular fancy, among a proportion of them, to
utilise the engines of their motor cycles for driving
I have
lathes and other machines in the workshop.
received
several letters of late asking my opinion
as to the advisability of doing this, the majority
of the querists accompanying their requests for
advice with a list of suggestions upon which I‘ am
asked to pronounce judgment.
from Newcastle,
One correspondent, writing
says it is his intention in any case to lay his maclune
aside until the spring, and he seems to think that a
four or ﬁve months' holiday is more than his little
engine of 2} h.-p. deserves, after having seen two
He therefore pro
years’ hard work on the road.
poses to take it out of the frame and mount it on
a special cradle bolted down to a foundation, and
from that position to drive the lathe which he
employs in his model-making operations, and which
at present he has to work by foot, remounting the
engine on the bicycle at the end of the winter.
Another correspondent wants to know whether
there is any motor cycle engine which is specially
suitable for the purpose of driving a lathe, one
that could he readin detached from the bicycle
and as readily replaced, and designed so as to be
adaptable for securing in a ﬁxed position without
I have advised both of these, and also
trouble.
other correspondents, not to subject their engines
to any but the work they have been designed and
specially constructed to perform.
I do not for one moment say that such engines
are not capable of being employed, and with a fair
amount of satisfaction, for stationary work of the
kind described ; indeed, I know of one motor cyclist
who did for a time, and with some degree of success,
delegate such duties to a 3i h.-p. motor taken from
a machine which it was not intended to use on the
but, if the idea is to use the engine
road again;
part of the time for actuating machine tools in
the workshop, and at other times‘for propelling a
motor bicycle along the roads, I do not see how
it is going to be done without sacriﬁcing eﬂiciency
in respect of the latter service.
Some Points for Consideration.
The employment of air-cooled motors for sta
tionary work is fraught with certain difﬁculties
as might
which may not be so easily overcome
appear at ﬁrst sight. In the ﬁrst place, the whole
of the cooling has to be induced artiﬁcially, and
it is necessary to employ fans for the purpose, the
work of driving which falls upon the engine itself.
Drip-feed lubrication becomes almost, if not en
tirely. indispensable, and, unless the speed of the
engine can in some way or other be governed, no
small amount of inconvenience, and quite possibly
result. \Vith both hands
serious
damage, will
otherwise engaged at the lathe, the operator has
not the same opportunity of attending to the engine
as when he is driving it on the road with nothing
to do but steer the machine and make proper pro
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vision, by means of the throttle. etc., for the V8Illl~
tions in the load put upon the engine.
Another thing which seems to me likely to create
a difﬁculty is the way in which the petrol tank and
carburettor connections are going to be arranged
from its rightful
when the engine is detached
this leads to a suggestion
that
position—and
where it is determined to test the engine for lathe
as
well
to
leave
it
work it may be
where it is,
suitable clamps being made to hold the complete
and
ﬁxed
to
the
machine steady
ﬂooring, the motor,
petrol tank, and other parts occupying their respec
The belt would then
tive and customary places.
drive forward from the engine pulley to a_specia.l
Some
V-pulley ﬁxed on the headstock of the lathe.
method of carrying off the exhaust fumes would
devised,
otherwise
the
have to be
atmosphere within
the shop would soon become intolerable.
hear
from
any reader who has
I shall be glad to
in the use of a genuine motor cycle
had experience
driving
and if he will
purposes,
engine for lathe
kindly send me particulars of the results he obtained,
which
in
he
arranged the ﬁxing
and of the manner
of the motor and connections, I shall be pleased
for
the
information and
to give them publication
guidance of others.
“ Mabon" Free Engine Device.
In response to a generally expressed desire on
the part of readers, and in fulﬁlment of a promise
I made some time ago to one in particular, I am

The

FREE ENGINE
POSITION
snows BY
DOTTED LINE.

THE “I\l.\iso.\"'

CLUTCH.

taking an opportunity which presents {itself in
this issue for giving an illustrated description of
the "Mabon” free engine pulley and metal-to
metal disc clutch, of which appliance I can speak,
in the highest terms.
The
after long experience,
sectional illustration reproduced herewith, together
with the brief description which follows, will serve
to make both the construction and working method
The clutch comprises a. drum or box A,
clear to all.
which carries a series of discs or plates,'and is formed
in one piece with the body of the pulley. The Outer
ﬂange of the pulley is capable of being rotated
on the screwed portion of the body to allow of the
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gar being raised or lowered, the pulley thus being
of the adjustable order. A sleeve E, carrying a
second series of plates, is secured to the engine shaft
in the manner usual with an ordinary pulley, and
it will be noticed that the plates carried by the drum
A and those of the sleeve E just referred to. are
arranged so as to interleave or follow one another in
alternate order. The sleeVe E is caused to slide in
and out of the drum A for a limited distance
under the action of a strong coil spring B. the move
ments of which are controlled by means of a forked
lever C pivoted on the end of a short transverse
arm F connected to a bracket which is bolted to the
crank case. To the outer end of the lever C there
is attached a Bowden wire, which leads through
the bracket, where an adjusting stop is prOVided,
upwards to the handle-bar, and there connects

the engine by taking the clutch plates out of
frictional contact with one another, lets the back
wheel down on to the ground, and sits astride of
Then, by gradually engaging, or letting
the saddle.
in the clutch, and by thus doing bringing the two
series of plates into contact, the drive is gradually
taken up by the engine, and the machine moves
forward. gathering speed according to the whim
of the rider and his manipulation of the clutch.
The device is of simple and substantial construction.
There is nothing to get out of order, and if kept
properly adjusted—which is a very easy matter——
it never gives any trouble whatever. At least,
that is my experience
after two or three years‘
constant use.

lirees

A Question of Horse-power.
I am not infrequently asked whether it is

"l/II'IIII/I/llll
7 5>‘
\,

SBCTlONAL DIAGRAM snowmc
or THE " MABON”

THE CONSTRUCTION
CLUTCH.

with a hand-lever controlled by the rider, this levar
being provided with a spring stop, so as to avoid the
necessity of retaining a hold upon it when the clutch
is out. It will thus be seen that the lever 0n the
handle-bar actuates the Bowden wire, the wire
moves the outer end of the lever C backwards and
forwards transversely, and this cauSes its forked
end, inﬂuenced by the coil spring B, to work the
sleeve in or out of the drum, as desired; thus, in
ﬁrst case, bringing the two series of plates into
' the
frictional contact with one another when the engine,
of course, drives the machine forward in the usual
manner, or releasing the plates from contact, when
the engine runs free without propelling the machine.
Between the friction, or driving, position and the
loose, or free engine, position—that is to say, when .
the spring and sleeve are only partly withdrawn-.—
it is possible to obtain almost any degree of slip
required, so that the engine, without being alto—
and its power
gether freed, can be accelerated,
thereby increased before again letting in the clutch
and taking up the drive. Motor bicycles ﬁtted with
this device can be started from a standstill in the
The rider starts his engine
same manner as a car.
by means of the pedals, or otherwise, while the
He then pulls
machine is jacked up on the stand.
the lever on the handle-bar into the position which

pos

to obtain satisfaction from a “ lightweight "
motor bicycle uSed in conjunction with a side car
where—(i) the roads are practically level; (2) the
journeys infrequent and short; and (3) the pas
A typical letter of this sort
senger a light one.
recently to hand runs on these lines: “For tour
ing purposes I know, of course, that a lightweight
machine
is out of the question for side car work:
but as I only want to take a passenger occasionally,
and that a person weighing not more than 8 stones, a
distance of a few miles to a neighbouring tOwn
and back, and to and from the station 3 miles away,
I do not see any advantage in burdening myself with
aheavy, powerful machine, which would be much
more than I should require when riding
solus.
Which machine among the lightweights would you
"
for my purpose ?
recommend
Now, this is a matter which turns very largely
on what is meant by a “ lightweight"
motor
The makers' deﬁnition ranges from a I} h.-p.
cycle.
machine, weighing about 80 lbs., to a 3 h.-p., turning
the scale at somewhere
in the neighbourhood of
before 1 can decide upon
150 lbs., and, therefore,
my answer, I shall want to know something more
about my correspondent’s views as to what con
stitutes a "lightweight."
Personally, I would not
care in any case to take on a side car with any ma
chine of under 3} h.-p., no matter what the character
of the roads in respect of proﬁle, what weight of
I should have to convey, or what the
passenger
distances required to be run.
A motor-cycle
engine of small size. such, for instance. as a 2 h.-p.,
has very little reserve power upon which to fall
back when roads are
head-winds strong.
In any case they haveheavyeor
to
geared very low and
to run very fast in order to develop their rated
and probably the last thing the
horse-power,
designer allows for is any overloading of the engine
to the extent that the attachment of a side car must:
entail. A lightweight machine, such, for instance, as
that recently put on the market, having a 2} h.-p
(in reality, nearer 2} h.-p.) engine and two-speed
gear, giving ratios of 6 to i and 10 to i, would prob_
ably shape fairly well on level roads and moderately
graded hills with a side car and light passenger; but
even with this, the work put upon the engine would
be always much in excess of that for which it was ever
intended as a maximum, and wear would be corre
spondingly greater and more rapid. The danger of
over-heating, e5pecially when using the low gear,
would be appreciable, and considerable extra care
would have to be taken under all conditions of
There is also a sl h.-p. two-speeded modeh
runningv
sible
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of recent introduction to which the same remarks
app] .
A lightweight machine devoid of anything in
the way of a two-speed gear or free engine is, in my
opinion, as badly ﬁtted for hauling a passenger in
a side car asasmall tank locomotive is for handling
a heavy express train on the railway, and I would
not therefore commit myself to the statement that
any permanent satisfaction can be obtained from
such a practice, while, even with a variable gear at
disposal, I should be very doubtful about the matter.
Apart from the question of engine power, there is also
the fact that the frames
and other portions of
lightweight motor bicycles are less suited to with
stand the added strain of a side car, and this is
a feature which cannot in any degree be overlooked.
A 3} h.-p. machine of ﬁrst-class make is easily
It can be
controlled and convenient to handle.
relied upon to take a side car and passenger without
roads,
and will climb all
any trouble on average
ordinary hills when pr0perly driven. The idea
that one will be able to do with a lightweight because
nothing in the way of long distance is to be attempted
usually proves to be a fallacy, for side car-ing is a
pastime which grows on one, and it is never very
long before the wish to go farther aﬁeld arises.
Then, if ever the attempt is made to carry the desire
into effect, it will not be long bef0re it is discovered
that the engine of low power is of little or no use
for the purpose.

The
A

"Ariel"

Motor Cycle for l9l0.

which impressed
me favourably at
machine
the Stanley Show. and of which I have heard very
good accounts so far as it has yet been tried, was
“
I liked its general appearance,
Ariel."
the 1910
and the excellence of the workmanship and ﬁnish
likewise appealed strongly to me, while there are
one or two features in the design which must, I
am sure, go far to decide all motor cyclists who
are looking around for a new mount, in making their
selection.
The engine is of the single-cylinder type, 85 by
85 mm., developing 35 h.-p., and ﬁtted with large
mechanically operated valves. A leading feature
of the machine is the inﬁnitely variable gear and
tree engine with which it is ﬁtted.
This is operated
by means of an ingenious device actuated by a
lever pivoted 0n the handlebar, as seen in the illus
\Vith this arrangement, when desiring
tration.
to start the engine, it is only necessary to ﬁrst push
down_the lever on the handle-bar, which gives a free
engine, then place the starting handle in position on
the pulley, and, as in the case of a. motor-car, give a
After this, the rider
sharp turn to start the engine.
takes, his seat, and having accelerated the speed of the
engine by opening the throttle lever further, he slowly
raises the operating lever on the handle-bar, and .
by so doing, brings the variable gear into action.
\Vhile this is being done, the machine moves slowly
forward, the pace increasing as the engine takes
up the drive. The speed can then be further
increased, as required, by bringing into operation
the highest variation of gear, and also, of course,
by the manipulation of the air and throttle levers.
to work very well
The arrangement appears
in practice, and those who regard starting with
ease and certainty from a standstill without any
have
necessity for pedalling or running alongside
here something which should stroneg
appeal to
them.
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Replies in Brief.
D. G. H. (Romford).—-The exhaust pipe should.

to allow of a free clearance of the exhaust gases,
be as straight as possible.
Length does not so much
matter, although a short straight pipe is a strong
point in a d65lgn.——“EXPER1MENTA"
(Hull).—
The ﬂywheel is too heavy for 2% h. p. Try one
at least 5 lbs. lighter. You can easily adapt the
one you have made to the purpose.
J. M. H.
must,
holes in the silencer
(Manningtree).—The

THE " ARIEL"

1910

Moron BICYCLE.

in the aggregate, equal at least the area of the
exhaust pipe.
Drilling out to a larger size a few
of the openings will increase the noise slightly, but
may help the engine.
Try, say, a dozen to begin
with, and experiment after that by slow degrees.
"
"
GRATEFUL
(Southend).—Glad to hear you
Now all you have to do
have proﬁted by advice.
is to gear down a little, and the knocking will doubt

Tun " ARIEL" i910 Moron Brcvcus—s-rmzrmo.
K. S. (Durham).—If you greatly
prefer a mechanically operated inlet valve, and yet
want something diﬂerent to the ordinary arrange
ment, you should ﬁt the overhead type. This 15
proving successful on several high-speed
machines.
drawrng
-—-—_]. B. S. (Northampton).—A
" sectional
"
clutch
free
of
the
Mabon
engine
and description
appears on pages 587 and 588.
less disappear.
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Simple Model Steam Engine
Construction.—lll.
By

“

AJAX.“

(Continued from page 542.)
AVING constructed either of the models
described
in the last two articles, the next
thing to be taken in hand is a. boiler for
driving them. Model steam boilers are made in
a number of different ways, according to the power
which they have to develop.
The construction of
the boiler shown in Fig. 14 is kept as simple as
possible consistent with reliability, and will be found
to meet all requirements. As the pressure required

and

Electrician.

a centre line ninning the whole length of the tube,
and then set out the positions of the holes for the
The ﬂue
ﬂue tube, safety valve, and steam cock.
tube consists of a length of i-in. diameter brass
tubing of the same thickness as the boiler barrel.
Two holes have to be drilled and reamered out in
the top and bottom part of the boiler to be a good
fit for the ﬂue tube.
Care should be taken when
drilling these holes to get them diametrically oppo
site.
This being done, press the piece of tube
in position, so that the top end projects about
5-16ths in" as indicated in Fig. 15, and well sweat
The writer would mention
the joints with solder.
here that special care should be taken to well clean
up all the parts of the boiler to be soldered, with
ﬁne emery paper, so as to ensure
strong joints
being made.

é

Fro.

i4.——DESIGN

@

rori A SIMPLE HORIZONTAL STEAM
(Scale .

is comparatively low, all the joints can be soft
soldered, so that a knowledge of brazing or silver
The dimensions
soldering will not be necessary.
given on the accompanying drawings are for a
boiler for driving the model described in the issue
of December 2nd; but by decreasing the size of the
boiler and its mountings in pr0portion, it will then
be suitable for driving the small horizontal engine
described in the ﬁrst article. More will be said
with regard to this smaller boiler later on.
To proceed with the construction of the boiler
illustrated in Figs. 14 and l 5, the barrels had better
be taken in hand ﬁrst.
For this procure a piece of
tube, 2% ins. outside
19 gauge solid-drawn brass
diameter, and cut to a dead length of 7 ins.
Mark

December 16, 1909.
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BOILER.

size.)

It would be advisable to purchase the» boiler
ﬁttings before proceeding further with the boiler
barrel, as two holes in the t0p of the latter have
to be drilled out a good ﬁt to take the screwed collars
or bushes a b, which are supplied already screwed for
the safety valve and steam cock.
Two bib or
test cocks of about the size shown can be obtained
at the same time, and a ﬁlling plug a for the spirit
lamp, which can also be had with a screwed bush.
Having got the ﬁttings, drill the holes for the
bushes ab, taking care to ﬁx them in the correct
position, so that when the safety valve and steam
cock are in place, their centres are in alignnunt
with that of the chimney, as nothing looks worse
in a model boiler than to see its mountings all askew.

The Model Engineer and Electrician.
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good way to ensure this correct placing of the
bushes is to screw the two ﬁttings in place, and then
plug the ﬂue tube with a piece of round wood to
take the place of the chimney. Now, by glancing
along the top of the boiler, and slightly moving the
safety valve or the steam cock to One side or the
other, the necessary alignment can be obtained,
after which the ﬁttings can be carefully unscrewed
and the bushes soldered in place.
Sheet brass 3-32nds in. thick can be used for the
boiler ends, the back one being shown in Fig. 16.
Having procured a piece of brass large enough for
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boiler.
The stays, which are of brass wire, Q in. diameter,
should be cut to alength 0f 7 5-16thsins., and screwed
ta each end for a distance of 5-16ths in.
Before
soldering the boiler ends in position, three stop
pins should be screwed and sweated in the boiler
barrel ashvrt distance from each end, in the position
indicated at abc (Fig. 16), so as to prevent the
Short lengths of
ends being pushed in too far.
will
in. brass wire, previously screwed,
3-32nds

I

I

5‘!

i

l

3”

.

as this is
edges of the discs as square as possible,
necessary to make a good soldered joint with the

'“r
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do for these pins, and the centres of the holes to
receive them should be 3-16ths in. from the end of
the boiler tube, as indicated in Fig. 15. The pins
in. on the inside, and after
should project about
being sweated in place, can be ﬁled off ﬂush on
the outside with the exception of the bottom one,
which projects, as shown, to form a stud by means
of which the boiler is ﬁxed to the ﬁrebox. Now
press the back boiler end in position against the
stop pins, getting the centre line of the stays hori
zontal or at right angles to the centre line of the
steam cock, and then well solder the joint all round.
The slight projection of the boiler tube will be found
The
to assist the solder to ﬂow along the joint.
two stays can now be screwed in from the inside,
so that about 3-16ths in. of the end projects for
nut, as shown in Fig. 15. Next press
taking
the front boiler end in place, allowing the stays to

i

the two ends, make two slight centre punch marks
a. suﬂicient distance
apart, and with the aid of a
pair of compasses scribe two circles of a diameter
equal to that of the inside of the boiler barrel.
Now scribe two centre lines at right angles within
each circle, and centre punch the position of the
four holes in one, while in the other only two holes
for the stays will have to be marked. In the back
boiler end the holes for the two stays can be
drilled and tapped with a ﬁ-in. thread, and the
holes for the test cocks can also be tapped out, or,
bushes can be sweated into plain holes
preferred,
in the same manner as for the safety valve. The
two holes in the front end piece can now be drilled
in. and left plain, after which the two ends can
be cut out with a hammer and chisel, and ﬁled down
to the line so as to be a good ﬁt in the ends of the
Take care when ﬁling to keep the
boiler tube.

Sccnou or BOILER.
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FIG. 15.—LONGITUDINAL
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through the holes, and screw on the nuts,
Alter well
which, by the way, should be of brass.
soldering this end in position, see that the nuts are
screwed up fairly tightly, and then sweat them to
the boiler ends, so preventing leakage at these parts.
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Easy Drilling.

pass

By

C. CHARLES.

URING

FIG.

i6.~—BA¢K

is

it

is

T27 be;
Iﬂdldt

I

I

it

qoad {/7
of be /(r barre/i

I

I

the last few weeks
have been into
"
several amateurs'
shops," and upon enquir
was invariably
ing how the work is done,
shown an ordinary breast-drill. Most of your readers
know what hard work
to put a Q-in. drill through
a piece of hard cast iron with one of the above-men
will proceed to describe, with the aid
tioned tools.
of the sketch herewith, a very simple and cheap device
which
have used for some time past, and which
will surprise a good many by the ease with which
holes are drilled.
A piece of 2-in. by 2-in. deal
procured and used
for the upright, being for preference ﬁxed at the
Holes are drilled in
end of bench.
approximately
in the position shown, and by means of a hinge let

BOILER END.

l
5.

2

is

The chimney, which
simply a piece of brass tubing
3-16ths ins. long, should be arranged to ﬁt tightly
on to the top of the flue tube, as depicted in Fig.
By means of a half-round ﬁle the bottom of the
chimney should be made to ﬁt the curve of the boiler,
while the top can either be left plain, or be provided
with a beading, as shown, consisting of a half-round
or ﬂat brass ring pressed on a tight ﬁt. Any super

(To be continued.)

I

it

ﬂuous solder should be carefully removed at the
joint of the boiler ends to the barrel, as this will
add greatly to the ﬁnish.
This completes the boiler proper, which is now
for trying under steam.
read
The construction of
ame guard, spirit lamp, etc., will be dealt with
the
in the next article. which will also deal with the
arrangement of engine and boiler on the baseboard.

is

FLUE TUBE.

is

THROUGH

I

17.—CROSS-SECTION
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to
ft. long
through these holes, a piece of deal
All that is now
is allowed to swing up and down.
required is a hardened steel centre, which is put
“ beam,"
Now, when any drilling
as shown.
in the
put in the end of the breast
required, the centre
drill, and by hanging a weight on the end of the
beam, the job can be completed very easily by simply
turning the driller. Of course, the weights should
vary with the size of the drill being used, but this
best determined by actual use.
have used one of these sim le devices
may say
for some time past, and its capacity for oing work
quickly has surprised me and a good many others.
The idea may be "historic" to some readers,
but
feel sure there must also be many who have
before.
never heard of
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inner ring or framework about the outer in a direction
There appears, then,
at right angles is only triﬂing.
no reason why, if the disc be Irv/ﬂ spinning by a

cations:

From Spinning Top to Mono Rail.
By V. E. Jonusou, M.A.
(Continued Iron: page 543.)
discussed
and explained in our
previous articles all owe their progressive
action to gravity and the spin of their gryo
scope to the initial rotation given to it by the un
winding of a piece of string.- The action of such
is then restricted within certain limits.
models
It is, however, but fair to add that the writer has
succeeded in making such a model as that described
in our last article maintain its equilibrium
and
keep working for as long a time as twelve minutes.
Those of my readers who are acquainted with elec
tricity and electric motors—and they no doubt are
many—will not,I am sure, be satisﬁed with a hand
spun gerscopic disc and gravity-propelled car, and
will not rest until they have substituted for " hand
"
driven," and for "gravity"
"electrically
spun
“
electrically" propelled. It is to this subject that
I propose to devote the present article. \Vith
“
" of the car, or containing
propulsion
respect to the
,framework, I do not propose to devote any space
to this, as I am sure that has been adequately dealt
'with elsewhere in these pages.
I pass on, then, to
an electrically driVen gyroscope.
Now, there are obviously several ways in which
this may be done.
In the ﬁrst place, an ordinary
electric motor may be ﬁtted to the framework,
and the gyroscope
may be driven by a band or
suitable gearing.
There would be no difﬁculty
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band around P, such a band (of an elastic character,
if preferred) should interfere with the free move
ments of the gyroscope.
The electric motor should
be placed so as to have its centre of gravity as low
as possible, and possess no undue weight.
In any
case, a separate motor would probably be needed
to propel the car.
I do not say it is impossible to
use only one; but I should certainly not advise any
attempts in this direction.
Such a method as the above should especially
itself to those who have had no ex
recommend
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about this, provided the axis were stationary—but
this is not the case ; and at ﬁrst sight this method
looks somewhat impracticable. owing to the fact
that it appears doubtful whether efﬁcient gearing,
ﬂexible enough to allow of the requisite freedom
to the gyroscopic axis, can be devised.
Let us consider, however, the following form.of
illustrated in Fig. 13. Here the gyro
gyroscope,
scopic disc is a double one, both rigidly connected
to the same axis, both discs equal in size and weight.
Their position here is supposedly vertical. The
axis is prolonged towards A to allow of its running
on_contact planes at F. The suitable framework
(the gyroscopic ring) in which the disc and axis
rotate about B and A, isitself supposedlycapable of
rotation about pin-points situated at C and D
vertically above and below P, the centre of a small
pulley ﬁxed to the axle exactly midway between the
Now, we have already shown that unless
two discs.
under unusual stresses the angular movement of the
gyroscopic axis about this vertical axis is Very slight
—-a few degrees at most, and the movement of the

in the building of electric motors.
The
discs would be started by spinning them with
string.
In the second place, the armature of the electric
motor might be ﬁxed direct on to the gyroscopic
axle.
This method I do not propose to consider,
because it is evidently of a very clumsy character
compared to making the gyroscopic disc itself
the armature of the motor, and building in the ﬁeld
magnets as part of thecontaining ring.
Now what
The disc should
points are essential in so doing?
have the maximum of momentum with a minimum
of weight—4.0., all the weight possible concentrated
in the rim or near it.
It should spin fast—the
faster the better.
“'e cannot here gear up or
gear down, and we require as quick a magnetisa
tion and demagnetisation as possible.
Hence only
the softest iron, thoroughly annealed must be used.
The easiest way to construct the gyroscopic
disc armature is to turn it out of brass with a heavy
rim; the axle must be of steel—brass is not rigid
Bore holes in the rim—two, or four,
enough.
perienCc
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or six, or eight, as the case may be—and in them
insert well-ﬁtting pieces of the softest and best
iron. The iron pieces or stampings
annealed
must be securely brazed in, and the disc again
put on the lathe and the faces of the iron pieces and
brass disc ground off or turned up smooth and
flush, and then the whole well polished.
For in a
rapidly spinning disc we have the retarding force of
“
skin friction," and in a rapidly moving body this
has been shown by experiment not to be by any
The very best results
means a negligible quantity.
are, of course, obtained when the discs spin in vacuo.
The disc and axle should be given the character
shown in Fig. 12, since this places the centre of
gravity of this part of the system as low as possible.
The ﬁeld-magnets and their connecting-piece or
pieces will take the. place of and form part of the
the rest of the
lowest part of the containing~ring,
latter being made light, with due allowance for
The wire should he silk
strength and rigidity.
covered,
and each layer he carefully insulated.
Since in the magnetisation of iron it is the outer
portions that are most affected. hollow cores for
in any case.
the magnets might be. advantageous;
It is of the ﬁrst
let them, be _short and stumpy.
that the gyroscopic disc run true
importance.
without any vibration, and holes may be drilled—
with some light
afterwards carefully plugged
smooth substance—and used as a last resort if
The wire connections
other means have failed.
from the electrical source of energy to the gyro
scopie apparatus must be quite ﬂexible, so as
not to interfere in any way with its various move
ments.

The electrical source of energy may be contained
within the car itself, or may be taken from a wire
or rail, as in electric tramways. In the case of the
mono-rail, there can be no doubt the self-contained
system looks the best—in fact, it scarcely seems
In this case the source of
a mono-rail unless it is.
energy is obviously accumulators. This means a
considerable increase in weight. The only way is
to use light accumulators. and let their centre
of gravity be as low as possible, for then their
The
overturning moment will be a minimum.
position of the accumulators should evidently
The weight of an accu
one.
be a horizontal
mulator can, by using very thin plates, be cut
one-half,
but these will buckle, etc., unless
down to
extra support be given them by means of special
bridge-pieces; thin plates are also a disadvantage
in other ways. Very light cells-the Schmidt and
French made cells are instances—have been con
structed by dispensing with the lead grid into which
the oxide of lead is usually pressed ; a skeleton lead
or ledges, is formed,
frame, with a series of
es of the active material.
supporting loose granupockets
This is mounted in a perforated celluloid envelops.
The weight is thus reduced by one-half. The Litha
node is another example of a light cell, the active
material being formed in blocks, the amount of
inactive lead in the plates being" much reduced.
Fort," in which
A light cell of high capacity is the
is a porous pot containing
one of the electrodes
lead peroxide instead of the usual positive plate.
A very considerable current can be obtained for a
short time from a much smaller accumulator by
short-circuiting it more or less, but that is neither
Thosc. who have some
advisable nor necessary.
experience in building model electric motors should
they cannot overcome;
meet with no difﬁculty
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those who have had no experience
should get some
electrical friend’s assistance.
Good workmanship
is required throughout.
The general distribution
of the various parts can well be arranged as per
Fig. 14, in which every part is so placed as to keep
the centre
of gravity as low as possible.
The
driving motor must be so arranged as to turn
(about a vertical axis) with the wheel driven.
The dilﬁcult nature of gyroscopic theory, apart
from actual knowledge gained by actual experi
mental investigation, is well shown by the erroneous
statements that are still made concerning gyro—
scopic action.
_
The following is taken from an educational paper
of well-known repute;
the article is not signed,
but the article shows theoretical knowledge only,
and even that not sound.
Referring to the neces~
sity of using two gyrostats (gyroscopes) in the mono
rail, it says:—“ it has already been mentioned
that if a force tries to alter the direction of the axis.
there is a tendency for the axis to move at right
If, however.
angles to the direction of that force.
there are two gyrostats on the some (iris revolving
directions, they neutralise one another
in opposite
so far as this effect is concerned,
and the axis,
if it changes at all, follows the direction of the
disturbing forces." In this latter paragraph the
writer quite gives himself away. I have put the
words, “ on the same axis," in italics.
If the reader
refers back to the experiments with two gyroscopes
"
" in
same axis
rotating on the
opposite directions,
he will at once see, if he has not already done so.
that all gyroscoplc action has disaPPeared.
What is really required in this case is a second
exactly similar gyrostat of equal disc and weight,
spinning at exactly an equal rate in the opposite
direction to the ﬁrst. When all is in equilibrium,
or the axis of the two gyroscopic discs in what I
term their neutral position, these two axes must
be parallel.
They need not be in a straight line,
- but in practice they are probably best so.
The
pivoted farmework—the outer ring-is so linked
to the pivoted framework of the second so that any
deviation of the ﬁrst framework from its normal
position—any tilt, if you so like to term it—
is communicated to the second; but each disc is
free. to precess on condition that the precession
of
the second be always equal to that of the ﬁrst, but
in an opposite direction, this result being accom
plished by means of suitable toothed
gearing
connecting the gyroscopic ring of the ﬁrst with
that of the second.
The two controlling contact
planes will evidently now be divided between the
two gyrostats—one to each.
Now in such a system
as this the gyroscopic action referred
to in the
paragraph quoted is got rid of —i'.e., such a system
. offers no resistance to turning with the car in taking
but, since precession is not stopped, and
a curve;
"
can still be
hurried on" to any upsetting mo
ment, it can still behave like a single gyrostat of
double momentum.
So much for the double gyrostatic system in
theory ; in practice, the mechanical difﬁculties are of
the greatest.
So far it has appeared impossible, and has been
so stated,
to balance a car automatically when
travelling in either direction along curves as well
as straight lines by means of one gyrostat only.

Is it really impossible?

leave

That question I must

over till our next.
(To be concluded.)
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An Improved Leclanche Battery.
By Euwm J. Gnurnv.

HE. following is a description of an improved
form of the well—known Leclanché battery.
which battery. in its ordinary form. possesses
cell,
which
many drawbacks. This
improved
partakes of the sac-Leelanché
type, has been de
signed to overcome some of the drawbacks.
For intermittent lighting. shocking coils. etc.,
this battery will be found extremely useful, as it
requires the minimum of attention after it is once
set up.
The improvement is in the carbon element,
which provides for a large surface of carbon. to
gether with a proportionate amount of manganese
dioxide, the result being that a larger current can
be taken from the cell without the rapid polarisa~
tion which would occur in the ordinary type.
The method
of construction can be gathered
from the drawings. Four pieces of carbon are used
in the construction of the carbon element, each piece
being. say. 6 ins. long by 1} ins. wide and l in. thick.
A circular piece of wood. 3 ins. in diameter by
il in. thick. has four holes cut in it 1} ins. long by
in. wide. in the position shown by the black
surface (which represents the top of the carbons)
in Fig. I. A block of wood 2 ins. square by l in.
thick is next screwed to the circular portion. for
attaching the carbon plates to. This wooden top
should be well soaked in melted parallm wax.
The carbon plates can now be ﬁxed in position,
as shown by the dotted lines in Fig. 2.
The tops
oi the carbons are pushed through the holes in the
circular top. and are ﬁxed with brass screws to the
block of wood. Before ﬁnally tightening up the
screws. a short length of copper wire should be
Make a small loop at the end
attached to each.
of each piece of wire. so that the screw will just pass
then,
on
through;
tightening up the screws.
the copper wires will be gripped between the screws
heads and the carbon plates.
One of the lengths
of wire should be about a foot long. for the purpose
of making connections. the other shorter wires
being securely twisted to it. The tops of the
carbons, above the wooden top. should be well
with melted
covered
parafﬁn wax to prevent
creeping of the ammonia salts. which would corrode
the screws and wires.
A linen or canvas bag is next ﬁtted to the wooden
top, as shown by the outside dotted lines in Fig. 2.
The bag. in the ﬁrst place. should be simply a
long sleeve 3! ins. in diameter and about 9 ins.
long. A groove is made round the edge of the
circular wooden top ; the bag is then placed round
the top and ﬁxed there securely with a length of
string, which will sink into the groove.
The next operation is that of ﬁlling the bag with
dioxide. The square space inside the
manganese
four carbons is ﬁlled in with granular manganese
dioxide only, whilst the space between the outside of
the carbons and the bag is ﬁlled in with a mixture
of equal parts of granular manganese dioxide and
crushed carbon. The bottom of the bag can now
this stitching must
be stitched securely together;
be done neatly, so that the bag will stand ﬁrmly
The top portion of the
‘and upright in the cell.
bag. where it joins the wooden top, should be
covered with melted paratlin wax.
The zinc element is made from a piece of thick
sheet zinc bent to form a cylinder 5} ins. high by
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ins. diameter.
The zinc can be bent round
quite easily it it is placed in hot water previousto
bending. To the top edge of the zinc a length of
copper wire is soldered for connections. The top
edge of the zinc should be coated
with melted
parafﬁn wax for a depth of Q in.
4}

l

i lQ
\

‘N
0'1

I

a:

'
'

' :

'II
l||

'I'

|'

JLJ
W'L‘LJL
__-__::=_-::===:: -- - ‘—

l

F [q 2

"i
Ill

l

:I
||

g I :

“I
Q!
“l

N

His}.
Ill

n

E;1

M u: 41' 8:

ml

|\|

“’:

H

512:1:
>l \l|
Q'

I I I l

:L"

1|

‘l

'l |°~|
3

u:

‘l

(El-El

w

ll ;|:l |

:

|§l
*I

d/oX/de
only here.

:.:'2|
Ll

':

|| Crushed
0| l'manqanes;
L’|

l |

kI

::

l |

Ol

"

'—I+_'_“"

:

I

3.“

1|

- :

3"“
.Kl 3|!

'
‘

411‘:

:I

l:

:
|
l
'

:

il
'l

H
U

.

i'

l
'

is

is

is

it

i

is

is

i

6

A glass jar about ins. in height and 4!, ins. inside
diameter will be required.
This jar should also
be coated with melted parallin wax, all round the
in. or so.
top, to a depth of
Place the zinc and the carbon bag inside the jar,
and see that the bag does not touch the zinc any
It better for the zinc not to reach quite
where.
to the bottom of the jar, but to be suspended from
a clearance of about
the top, so that there
in.
.
at the bottom.
To put the cell in working order
ﬁlled about
two-thirds up with the ordinary solution of sal
It then ready for use.
amrnoniac.
It will be seen from the foregoing description
that the battery
very simple in construction.
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Those who want a battery which is always ready
to give a fairly powerful current for a short time,
at intervals, with the minimum of attentiOn,
would be well advised to make three or four of
these cells.

A Model Electric Home.
that a little
is true in all study of science
practice is worth a lot of theory; and it is
no less true in the adVertising of a. good thing
that a little practical demonstration is worth a great
deal of wordy advocacy. Very practical is the
method adopted by the South Metropolitan Elec
tric Light and Power Company for bringing before
prospectiVe customers the domestic value of elec
The company is opening as a permanent
tricity.
"
Model Electric
exhibition what they term a
Home," Electra House, ill. Bromley Road, Cat
ford : a private residence has been ﬁtted up to allow
electricity to be used in meeting all requirements
of lighting. heating, cooking, and power, thus de
monstrating what electricity can do for the home.
The most striking feature of this little exhibition
‘is that Electra House—unlike other exhibition
For
houses one has visited—is actually a home.
it is occupied by a private family, and the appliances
seen are in household use.
The house is admirably lighted by metal ﬁlament
lamps, and in noticing the variety of lamps and
ﬁttings employed the visitor gets a good idea of
for lighting.
It
electricity's all-round usefulness
is a match-boxless house,
the
light in
and—from
down to
the hall right
the portable hand-lamp,
and even the tiny watch
light for midnight time—
telling—none but electric
The con
light is used.
venience of electric switch
ing- is specially notice<
-able in the two-way con
The stair
trol system.
case lamp, for instance,
can be controlled either
from top or bottom of the
stairs,
so that one need
never journey upstairs or
down in the dark.
All the heating in this
hOlISC is, like the lighting,
air
is
The
electrical.
comfortably warmed by
Fm. l.
electric heaters of various
All
hot
water
re
kinds.
quired is electrically boiled; and very convenient
is this method seen to be, for boiling water can be
had at a few moments'
notice in any quantity
required.
too,
All cooking,
is here done by electricity—the
roasting of joints, the baking of bread and pastry,
frying, grilling. stewing, toasting—all is done. and
done very satisfactorily (as a sampling of the products
proves) electrically.
Among the smaller heating apparatus of interest
may be mentioned ﬂat irons, bed warmer, cigar

T
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lighter, curling tongs heater, and the lady's, hair
dryer—a magniﬁed comb, which a few minutes
after the wall plug has been inserted is at the right
heat for quickly and conveniently drying the hair.
But in addition to supplying light and heat.
electricity furnishes a most convenient source of
A tiny electric driving motor is a valuable
power.
adjunct to the sewing machine; the knife cleaner
is electrically driven.
So is the vacuum room
cleaner; and the electric boot cleaner shows an
interesting application of the current.
To those who are still under the impression that
the use of the electric current in the home is prac
ticable only for lighting this little exhibition will
be a revelation, while to those better informed a
visit to Electra House will'prove an interesting one.
”
is a most effectiVe
for the “ Model Electric Home
demonstration of the multifarious capabilities of
electricity.

A Propeller Testing Device.
By C. L. BROWN.
show
1115 following description and sketches
a good method to adopt for ascertaining
the most suitable shape and angle of pro~
I have known
peller blades for model launches.
as much as
the speed of a model to be increased
25 per cent. when a different propeller wrs used.

for without doubt the propellers of any boat are
a very delicate part of the whole, and the type
most suitable for different sizes, shapes, and weights
of boats vary very considerably.
What is required is the maximum thrust exerted

FIG. 2.
by the blades under certain conditions and speed,
if the blades are adapted so that they may be
turned individually
to any required angle, and
providing the force or thrust exerted on the pro
pellers is the same for each test, the angle at which
the blades are set which gives the greatest speed
can easily be found.
Again, different shapes of blades can replace
others—broad, narrow, etc., also diﬂereut numbers
of blades, because two may give a total thrust
greater than three for the same power expended.
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HALL.
HE following few notes on pendulums I think
may assist some readers of “ Ours“ who iii
tcnd making an electric time transmitter, as
described
by Capt. Norgatc in his article of ()cto
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Substitute this value in equation

_£1.“
x2

is

I

is

and we get l=l.'l“”.
Thus we get the rule :—“ The length of the pen
dulum
proportional to the square of the number
of seconds in one vibration."
Now you will notice that
have said that the
measured
from the point
length of a pendulum
of suspension to the centre of gravity of the bob.
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it

happen
that we put on a heavier weight exactly where the
lighter one was; the length of the pendulum will,
The diagram will show this.
perhaps, be altered.
In these two pcndulums; x in each case is the
bob,
length from point of suspension to bottom
which, in both cases,
the same.
In the ﬁrst one we have a weight of lbs., as shown.
with its centre of gravity in the position marked
of G thus the true length
y.
In the second case, the weight
14 lbs., and
is

T=Q\/-’:5

it

I

A moment's thought will show that should

C

g

0/

of

1

'I‘

I notice he says, in reference to the pendulum
of his instrument: '—' This I made . . . . .. with
sufﬁcient weight in the bob that it would take
"
(by the way,
exactly a second to a double swing
"
”
? Surely
what does he imply by a double swing
“
. . . . . . that it would take exactly two
he means
From this I thought
seconds to a double swing ").
it possible that he might have overlooked the
"
simple pcndulums,” as, theoretically,
theory of
the weight of a pendulum bob makes no difference
In practice it does
to the period of oscillation.
sometimes,
for reasons which I will give later.
of course, only apply
The laws I am discussing,
when the amplitude (1'.e., the length of arc descrilx-d
in one swing) is comparatively small.
to be the time in seconds taken for the
Suppose
pendulum to make one swing (416., from left to right,
to be the length of the pendulum
or vice versa),
gravity
suspension to the centre
from the point
to be twice the acceleration due to
the bob.
gravity in feet per seconds of a body falling freely.
the formula will be—

This is, of course,
important.
repeat this, as
the weight of our pendulum rod in all
neglecting
calculations, but this
so slight that we can con
struct our pendulum ﬁrst. and regulate the length
by adjusting the height of the bob afterwards.
There
one other discrepancy, but this
small
refer to air resistance,
enough to be negligible.
as our formulae refer to pendulums beating in a
vacuum, where, of course, there would be no air
do not donbt that those readers
resistance.
who are not aware of these facts concerning pen
dulums have already been saying to themselves,
“
But where does the weight of the bob come in "
Asl have said before, theoretically does not come
in at all. Nor does it do so in practice, provided
the centre of gravity of the bob always remains the
same in relative position to the point of suspension.
is

ber 14th.

of

(feet).

l._;z

;

By ].

.. ..
1:51;
1:

Now lot
equal the length in feet of a pendulum
we
that is, T=I,
the
beating seconds,
get
equation—

7

th;Sim;Ie Pendulum.

Or to ﬁnd the length of pendulum we may solve
the equation to—

1

Notes on

$97

,1

Referring to sketches, on the shaft is a collar,
which I found suitable if made of strong hardwood,
Screwed so that it tends to tighten while the arrange—
ment is being driven round in the water.
()n this
are, in this case, three lugs B B B, bored through
their centres to take the bolts which have an ordi
nary thread, at the collar end, with two nuts on,
to screw tight against the lug on each side as shown ;
these, when secured tightly, serve to hold blades at
required angle.
The above, I am sure, is of most
simple construction, and if every detail is carefully
done and the following conditions adhered to, the
experimenter should experience
no difﬁculty
in
carrying out a most satisfactory and efﬁcient test.
Observe that the bolts are at the back of the
blades when facing the stem of the model; this
prevents undue friction of the bolts against the
particles of water, which would cause considerable
loss of power (this loss can easily be determined by
trying same).
When making a trial with blades at a certain
angle, be careful to turn all the blades to this angle
or as near as possible.
During each trial have
conditions of water, such as motion, etc., the same,
and keep to same path. Let the force exerted by
Last, but
driving arrangement be the same also.
not least, be very accurate on_the timing, as this is
the point; also carefully note the position of blades
when greatest speed is obtained.
The boat may be tied to a spring‘balance fastened
to a ﬁxing and placed in a bath; by such means,
when the propellers are going the thrust can be
measured by the pull on the spring-balance, timing,
of course, being unnecessary.
This method is not
as accurate as the method of running the boat
unless the thrust is taken while the boat is in
motion, which is almost impossible.

J
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the centre of gravity is higher
owing to its sha
up than in the ormer case, thus making the true
length 31, shorter than 3/ in the former case.
Of course, slight discrepancies will arise from the
alteration of the length of the pendulum rod caused
by the alteration of temperature, and there are
many more or less complicated arrangements for
compensating for this; but if you make your pen
wood this error will
dulum of good well-seasoned
be so slight as to be negligible in any ordinary work.
at
various points on the
The value of g diﬁers
earth's surface: in London. g=32-1908; at Leith,
York,
and in
g:3z-2o4o; in New
g=32-1600;
Paris, 321620.
But. as a rule, 32': is taken as the
of
1: to four places of deci
value for g. The value
mals is 3—!416, but it may be taken

in rough
asi;2
work.
'I he formula that readers will find most useful is—
3

In8,1.
2;:

ab‘ giis a constant.
1:

()r, after having worked out! for a one-second
pendulum,‘ they may use this value as a constant,
and use the formula laLT'.
I trust these few notes will prove useful to some
" Ours.”
If I have not made in yself
of the readers of
quite clear in some points, or if any further informa
tion is likely to prove of use to any reader, I will be
glad to give a further explanation.

A Working Model

SE.

8:

CR.

i-in. Scale
Loco. (No. 735).

By WILLIAM H. LUSUN.
about
protoype of this model appeared
the beginning of 1903, and in March of that
year particulars were published in Engineer
Having seen the original locomotive, which

HE
ing.

appealed to me as being of a graceful type and more
or less straightforward in design, the present model
I may say at that
was commenced
forthwith.

‘ A seconds pendulum
accurately 39-139 ins. 10ml.

in

London

would

be
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time my experience in model making was a neg
ligible quantity, and it will be readily under
stood that troubles soon camc thick and fast, and
this model, which I then estimated
would take
possibly three years to construct, has taken nearly
seven.

Much of this time, however, would have been
saved had I had a little previous experience,
or
made a smaller locomotive of simpler design ﬁrst ;
but, like most beginners, my ambition was of a

somewhat lofty character, consequently most of
the
working parts originally constructed—after
many an hour's ﬁling and turning (and perspiration)
were

cast

aside

and

new

ones

made.

My only

consolation was experience gained.
Of course, there is a moral in this which I would
to my fellow amateurs,
commend
although I do
not doubt that I read similar remarks before I
this
commenced
engine, but was always conﬁdent
of my own prowess (?), and started right away with
a scale model, with the inevitable result.
The ﬁrst operation was, of course, scale drawings
and patterns, from which castings were made in
gun-metal. Originally I commenced
making my
own castings, but I must admit they were notvery
successiul,
for I only had a kitchen stove at my
disposal for furnace purposes.
the
Although
metal would run into and ﬁll the mould, the heat
was always insufﬁcient, in spite of a great deal of
raking out and coke washing, etc., also getting into
very bad odour with the kitchen-maid for continu—
ally buming all the black-lead 06 the stove. the
polish of which was her particular pride. But.
after all, this is but one of the trials that a household
has to contend with when one of its members
is
a model

engineer.

The inside frames, axles, and all the motion are
constructed of steel, the working parts being case
hardened
with potash.
But even with the latter
I found that after running for a while, especially
at high speed, when 011' the metals, the joints are
inclined to wear slack, resulting in a good deal oi
lost motion in the valve gear.

This is undoubtedly one of the disadvantages of
aﬁ-in. scale locomotive with inside cylinders, when
built to scale.
Taking into consideration that the
two links with eccentric-rod ends and the four
supporting links from the reversing shaft measure
but i-in. width over all, it will readily be seen
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that there is not much room for bearing—that is,
wearing—surfaces.
The crankshaft is made in two pieces, each tumed
from the solid-one part with the central portion
of the shaft screwing into the web of the other,
and fixed with a taper pin. Making the crankshaft
in this manner obviates splitting the eccentric
sheaves, and allows them to he slipped
over the
central portion of the crank before it is ﬁnally
screwed

up.

the eccentric
were
made
separ
ately, each being adjusted
by a separate screw through
the centre, but these small
were always a trou
screws
ble,
were
afterwards
and
and four new ones
discarded
made all in one piece, and a
to allow them
hole.
bored
to slip on the crankshaft,

December

16, 1909.

I cannot say that this boiler keeps up steam
very well for this engine, which is rather heavy
in proportion to its size, and taxes the boiler con
siderably; nevertheless, it is a great improvement
on the ﬁrst boiler ﬁtted to this locomotive, which
contained an inside ﬁrebox and ﬁve ﬁre tubes,
but it was
and in which I tried a Primus burner;
a failure owing to the conﬁned
space, and conse
quently no ventilation for the ﬂame, a blower in
the smokebox making but little difference.

Originally

sheaves

!

""'-‘r.r'f.’r,a;<
a FRAMES,

w»

1
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-

wrrn Williams in POSITION.

The ﬁttings in the cab consist of water and pressure
lever,
steam
reversing
regulator lever,
blowu, extra cock for water level, sliding ﬁredoors,
The latter
and steam pipes for brake and whistle.
has not been attached, owing to the difﬁculty of get~
ting one anything like proportionate size. This omis
sion, 1 might add, causes a great deal of disappoint
ment, particularly amongst the ladies, whose ﬁrst
the whistle?"
question is invariably—"Where's
Anyway, 1 have put a. dummy in its place—on the
root of the cab, as a consolation.
The wheels are of gun-metal, the back-coupled
air
pair mounted on laminated and the forward
The springs
on spiral springs, as on the prototype.
the equalising
on the bogie are situated between
gauges,

bars.

i-m.

SCALE $.15.

(“.R.

Locomorrvn:

THE MOTXON.

This makes
one pin holding them all in position.
extremely careful
a ﬁrmer job, but it requires
centreing when turning to get them all in their
right relatiVe positions with the. cranks, with neces
"
“
“
throw
and
lead." etc.
sary
The. cylinders are made from gun-metal castings
about llhths—in. bore by ll-in. stroke, and fitted
with drain cocks.
"
“
water-tube tvpe, a
'l'he boiler is a
Smithies
piece of solid-drawn copper tube. forming the barrel,
and the back end is screwed toa cast downcomer,
from which rise ﬁve 5—l6tllS-ill. circulating tubes.
All the joints in the boiler are silver-soldered
The. working pressure
and screwed where possible.
Methylated spirits is
is about 30 lbs. per sq. in.
used

for ﬁring.

'

~

tender is principally constructed of brass
(hard rolled). and carries water and spirit tanks,
and force-pump for ﬁlling the boiler under pressure,
the connection being made with stout- rubber tube,
similar to a cycle pump connection' with union:
as cold water Only passes through this, it stands
very well.
The hand-brake is ﬁtted complete, with the six
compensating links, which enable all the brake
blocks to bear equally on the tyres of the wheels.
The hornplates on the inside frames of the tender
cut and ﬁled-t0 shape.
are made of angle-brass,
At the bottom of each of the projecting faces a
hole is drilled for a bolt to pass right through the
pair, to prevent the axle-boxes dropping out when
lifted. The strengthening webs were made. by
making two sawcuts diagonally from the back,
and
and small triangular pieces of brass inserted
into position. When set and ﬁled ﬂat,
sweated
these were again sweated on the frames ,each side
of the openings for the. axle-boxes.
When the
superﬂuous solder had been removed; thecentres
For these I used
for the rivets were marked.
stout pins with heads a full i-iGth in. diameter,
The
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which make excellent rivets for small work. The
holes were drilled with a small twist drill (bore
i-32nd in.), held in a drill chuck on the lathe, and
the work being fed up with the back poppet. The
holes require slightly countersinking for the heads
to bed down properly.
The same method was used for riveting the
steps leading to the cab and back of the tender,
etc. These “ pin heads " not only add greatly to
the appearance of the model, but as rivets, if
carefully ﬁtted and riVeted,
hold
very ﬁrmlv.
Of course, building up the hornplates in this
manner occupies a good deal of time, but it is
"
certainly cleaner and
sharper"
than castings
for such small work, and is well worth the extra
trouble and time expended.
The butters
and
drawhooks on both engine
and tender are, of course, ﬁtted with springs,
and as many other parts as possible are made
" workable,"
such as the ventilating door on the
cab roof, coal doors on tender, and boxes for the
use of the driver on the tender, which are all ﬁtted,
The roof of the cab is also
complete, with clasps.
made to slide off, making the operating gear easily
accessible
when working.
Practically the whole of the parts are connected
with screws, enabling the whole engine to be taken
to pieces at any time and reassembled without a
lot of re-painting.
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considered; for when I commenced
this engine I
had only a small clockmaker's lathe, with about a
iO-in. bed, and a larger model would have been
out of the question, for the turning entailed on
a {-in. model often meant pulling the pulley round
by hand.
This small lathe, however, was afterwards super
seded by a 3§-in. screw-cutter, which certainly
simpliﬁed matters, and immeasurably widens the
sphere of action of the model engineer.

Practical

Letters

Readers.

from

Our

[The Editor invilcs readersto make use 0/ this column [or the full
discussiona/ mailer: 0/ pmrh'ml and mutual interest, Letters
may be signed with a nom-de-plume if desired, but the lull
name and address0/ Ike sender must invariably be alluhed,
thoughno! nucsmrily [or publication.]

A Suggestion for Promoting Increased
Interest in Model Locomotive Building.
To THE EDITOR OF The Model Engineer.

DEAR Sin—I was disappointed to ﬁnd at the
reccnt MODEL ENGINEER Exhibition so few working
model locomotives built by members of the Society
of Model Engineers. This section of the Society
seems to have become quite an insigniﬁcant part
of that institution, where
as in the early days, when
1 had the honour of being
your assistant in the chair,
the
work performed by
the locomotive section was
one of the mostiniportant.
In fact, I am of opinion
that the modern profes
sional designer and pro
fessional builder owe much
of their knowledge and
successes to such pioneers
Smithies, A.
as Messrs.
E. L. Pearce,
Bowling,
H. Soper.
W. Bashford,
' Chas.
E. Oxbrow, and
others. All these gentle
men were at that time
of the Society,
members
VIEW or UNDERSIDE 0F i-m. SCALE S.E. & C.R. LOCOMOTIVE.
and they did not have
tools,
the
or
castings,
This, I think, completes more or less a general
the opportunities for good work as their successors
of the present
day; but {they worked with one
description of the model. although there are endless
small details, each of which have taken their time
object in view, namely—the interest of their fellow
to make. and which it would be impossible to describe
model engineers.
This is what is required to-day.
in a short outline such as this.
and the motto which every member of the Society
of Model Engineers should adopt ought to be—
The painting was rather a lengthy operation,
"
the interest of his fellow-members."
and occupied about three months, and was done
when the parts were dismembered,
Many men have told me how difﬁcult it is to
principally
this being the cleanest method. It prevents the
get their personal friends to take an interest in
their model work, and that it would help them enor
paint running in corners, which is very unsightly
in a small model.
mously if they had friends as keen on the subject
as themselves.
It was to ﬁll this requirement
Enamel was used for the body of the locomotive,
and artist’s colours for the lining-out, as enamel
that the Society of Model Engineers was originally
started,
will not run evenly.
with the satisfactory result that we all
used to look forward to meeting each other and
Looking backwards, I do not think I should
attempt a i-in. scale inside cylinder locomotive
helping each other.
“
It is not the Committee alone or any single
niggly,” and
again, the parts being so small and
would recommend those who intend making a model
member
who can create this feeling (which is so
model;
of any size at all to try at least a R—in.
essential to the development of such an institution),
but the members themselves
although the capabilities of one's tools have to be
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In order to help in this matter I have suggested
a scheme for a locomotive section of the Society,
with the following objccts in view :—
(t) That each member build a working model
locomotive by the end of 1910.
(2) To do all that is possible to help and encourage
the beginners in the Society.
originality.
(3) To encourage
(4) To help in the prevention of harmful cliques
and of undue or destructive criticism of members'
work.

to exhibit parts of their models,
(5) To arrange
from time to time, in ordcr to interest other members
of the Society.
(6) To help in the instruction:of others by arrang
ing lecturettes or dc monstrations on constructive
details.
The following gentlemen
have
already joined
me in furthering this scheme—Messrs. A. M. H.
Solomon, P. Blankenburg, E. Vt’. Hobbs, E. P.
Olliﬁe, \V. S. Windham, O. A. Tifenbock, A. C.
Ballard, W. T. Barker, S. Payton, and G. F. Tyas.
I should be pleased if any other gentleman in the
Society who would like to help in this matter will
write to me at my private address, in order that our
combined efforts may bring about some tangible
results.
Any member has only to approach either
of the above-named gentlemen
at any meeting for
help and information concerning model locomotive
matters, and he will receive every assistance and
encouragement in the development of his work.
In the development of this scheme I feel that you
will give your hearty co-operation, and that the
result will be not only the creation of some real
and lasting friendships. but an increase in the
membership of the London Society of Model Engi
neers, so rapid that the time may not be far distant
when the Society may be able to have a permanent
workshop without having to raise the subscription
fee.-—Believe
me to remain, yours very faithfully,
JAMES Cxeanm.
3, The Grove. Muswell Hill,
London, N.

The Society of Model Engineers.
[RIPOIIS 0/ matings should be sent lo the oﬁus o/ Til! MODEL
lineman without dtlay, and will be inserted in any pey
!i'alla! fun: if ra'n'wd a rim! nmt days lie/on its usual
dole 0/ Publication]

FTER

London.

minutes of the eleventh Annual
General Meeting had been read and signed,
and ﬁfteen new members and one honorary
member elected,
the
Chairman called upon the
the annual
Stcretary and Treasurer to present
report and accounts, from which it appeared
that, while the membership had not increased
much during the year, the
ﬁnancial
position
waspstrong, over £100 standing to the credit of the
Society at the Bank, while it also possessed
tools and apparatus to the value of over {40.
After a few questions put by members had been
answered,
the adoption of the report and accounts
was moved by Mr. D. Corse Glen, M.l.l\lcch.E.,
seconded by Mr. N. H. Simmons, and carried unani
mously.
The election of officers for the year was then pro
ceeded with, the positions of Chairman, Vice-chair
man, Treasurer, and Librarian
being respectively
ﬁlled by Messrs. John “ills, L. M. G. Ferreira.
the

and Electrician.

T .Norman

December 16, 1009.

Gilbert, and Edward Seldon—all of whom
The ballot for the
unanimously elected.
remaining seven seats on the Committee resulted
in the following being elected. viz., Messrs. F. H. ].
Bunt, H. Clayton, H. Hildersley, W. T. Barker,
N. H. Simmons, C. S. Barrett, and G. H. E. Good
man.
It was decided, after discussion, that the Track
Committee be enlarged
and reconstituted under
the title of the Technical Committee, which should
have charge, not only of the track, but of all the
tools and apparatus used for demonstration pur
Nominations for eight seats on this Com»
poses.
mittee were asked for, and as the result of the ballot
the following were elected, viz., Messrs. L. M. G
Ferreira, P. Blankenburg, F. R. Welsman, F. H. ].
Bunt, H. Hildersley, \\'. B. Hart, C. S. Barrett.
and J. C. Crebbin.
A very lengthy discussion then ensued as to the
to start a permanent workshop for the
jsiroposal
ociety, the views of the majority of the members
who spoke being that while such a scheme was
perfectly feasible in a provincial town. among a
few members, its satisfactory working in so large
a place as London. and its utility to the 230 or
so members forming the Society, was much to he
Several members, notably Mr. E. \\'.
questioned.
Hobbs, propounded variations of the scheme origin
ally suggested by the Committee, and the Secre>
all members who had
tary ultimately requested
not already done so to forthwith return the forms
he had sent out, with the questions therein answered.
so that the whole matter might be discussed by the
new Committee at their next meeting and a decision
arrived at.
The Chairman stated it was proposed, until or
in default of the permanent workshop scheme
being carried out, that informal meetings for
practical demonstrations of mechanical processes
be held between the ordinary meetings of the Society.
and more especially for the beneﬁt of the junior
The proposal was received
members of the Society.
with acclamation.
After the announcement of further meetings.
as under, and the moving of votes of thanks to
retiring oﬂicers and to the scrutineers, Messrs.
F. Hope-Jones and S. Van Weede. had been carried.
the meeting adjourned at 10.45 p.m.
On Saturday, November 27th, a party of the
the Lea Bridge Pumping Sta
members
inspected
tion of the Metropolitan Water Board and—under
the guidance of Mr. Fossett, the genial resident
and Mr. G. F. Tyas, to whose initiative
engineer,
the visit was due—spent a long afternoon inspecting
the very interesting collection of pumping engines
of very diverse types which are installed there.
Starting with the rcpair shop, which was found
well supplied with lathes and other machine tools.
including a ﬁne Pittler lathe, complete, with many
attachments, the uses of which Were shown to the
party by Mr. Fossett, who then showed a ﬁne piece
of model work on which he had been engaged
for some years, in the shape of a il-in. scale broad
gauge locomotive, which was very critically ex
amined and pronounced a ﬁne piece of work.
as the
The ﬁrst pumping engine visited—known
" Victoria "—was
the
largest single
probably
present.
engine ever seen by any of the members
It is a Cornish engine, by Harvey 8: Co., of Hayle.
and although erected some sixty years ago, is still
Its sine may be
as when put up.
as serviceable
were
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judged from

the fact that‘ its single cylinder is
in diameter, with a stroke of 11 ft.,
coupled by the usual parallel motion to the enor
mous beam, which alone weighs 80 tons, from the
This
other end of which the pump rod depends.
has on it a counterweight—a beautifully moulded
mass of solid iron about the size of a small round
summer-house. This monster was not at work,
but its capacity is a lift of 934 gallons per stroke,
ten of which are made per minute, which equals
13,000,000 galls. daily.
The stand pipe is 48 ins.
diameter and 120 It. high.
Another pair of similar,
though slightly smaller, beam engines were then
seen, one of which was working, and the members
had an opportunity of closely inspecting every part
of it, going to the top ﬂoor of the house to watch
the beam at work, and having the peculiar valve
Two other large rotative beam
gear explained.
with compound cylinders and Corliss
engines,
trip gear, were also at work, also two sets of triple
expansion engines, by Yates & Thom, delivering
12,000,000 galls. of water daily to the surrounding
district.
Another very ﬁne triple-expansion engine,
“
known as the
Prince Consort," with crosshead
pumps, was also seen running and greatly admired.
Probably the most novel engine was a triple-expan
sion horizontal tandem semi-rotativc engine, the
long piston-rod being connected to two large disc
cranks, which only made half a revolution at each
stroke, and the two pump rods being hung from
other points of the crank discs in such a position
as to rise and {all alternately.
The steam-dis
tributing gear was of very complicated design,
and actuated by a separate steam cylinder.
The
most recently installed engine—a large Worthington
steam
last.
pump of 300 i.h.-p.-—was inspected
This pump delivers 10,000,000 galls. per day, and an
this
instructive comparison was drawn between
engine and the old "Victoria," the output of both
being nearly the same, but the difference in space
What the
required (or housing them very great.
latest engine gained in this respect was, in the opinion
of the members, fully compensated for by the majestic
proportions and ponderous motion of the old engine.
A short inspection of the vast ﬁlter beds which
adjoin the engine-house—one of which had to be
crossed by the party by a narrow raised pathway in
the dusk of evening—brought a most interesting visit
to a close, and Mr. Fossett being heartily thanked
by all for the pains he had taken to explain the
various items of the plant, the members dispersed.
FUTURE Minimizes—Thursday.
13th,
January
1910, at the Caxton Hall, at 7 o'clock : Lecture by
“
Compound Loco
Mr. J. C. Crebbin (member) on
motives."
Saturday, February 26th, at the Caxton
Hall: The Society's Annual Conversazione and
Dance—Full particulars of the Society and forms
of application may be obtained irom the Secretary.
HERBERT G. RIDDLE, 37, Minard Road, Hither
Green, S.E.
8

it.

4 ins.

Provincial

Societies.

5heffield.—This Society has entered upon another
year of life, and an interesting programme is being
arranged, including a series of visits to local works,
etc.
On December 8th an Exhibition of Members'
Cafe,
Pin
Models was held at the Wentworth
stone Street, to which non-members were cordially

(>03

,

additions to
invited.
The Society will welcome
its membership.-—Full particulars may be obtained
from the Secretary, H. A. Srevens, 111, Rustlings
Road, Sheﬂ'ield.

Bradford—A

meeting of this Society was held

on Monday evening, November 15th, in the Bradford
Caié, Foster Square, Mr. ]. T. Moore in the chair.
The minutes of the previous meeting were passed,
and there being no other business to transact, Mr.
L. Barber showed a multipolar dynamo (zo-volt
4-amp.) made from the drawings by Mr. Avery in
Mr.
ago.
a few years
T1115 M00151. ENGINEER
Herbert Robinson showed a slide-valve cylinder
for a horizontal engine (ii—in. stroke by I-ln. bore),
nearly ﬁnished. During the eVening Mr. \\'. H.
Broughton (the secretary) and three other members
of the Leeds Model Engineers' Society vimted our
meeting, and it was decided that we pay a return
visit to their workshop at a near date. A very
pleasant evening was spent, which closed
about
ten o’clock.
Full particulars of the above Society
may be obtained from the Hon. Secretary, Altos

BARBER, i5,
Bradford.

Hartington

erral

Terrace,

Lidget

Green,

Model Yacht Club.

IZ-Metre Cup Race.
Club recently held their annual
above
12-metre cup race on Liscard Lake, Central
This race is always considered the greatest
Park.
event of the season, for the winner holds for twelve
months the handsome silver challenge cup in this
by the Commodore of the Club,
class presented
This cup has to be won three
Mr. Roy M. Laird.
times before it becomes the actual property of any

THE

of this the
individual. and in consequence
rivalry among the sailing members of the Club is
very keen indeed, as possession of the cup giVes the
owner the title of champion of the Club for the
season, and the event is always looked upon as the
blue ribbon event of the “'irral Club.
Nine models entered for the contest, viz., Vice
Commodore Livingston‘s Amy (last year’s cup
holder), Vice-President “'illmer’s Sphinx (holder of
the cup for 1906 and 1907), Capt. Brodie‘s Ctu
Sark, Mr. Cook's Ailsa, Mr. Foster‘s Zodiac, Mr.
Edwards' Shamrock, Mr. Jones's Thistle, Mr. Grey’s
Samantha, and the Hon. Secretary's (E. W. \\'ynne)
one

Winal.

Mr. “'oodcock, a late member of the Club, kindly
acted as starter, whilst the captain (Mr. H. Almond)
and saw the various competitors
set the course
through the mark ﬂags.
_
The race resulted in a very popular win for the
Hon. Secretary’s ll’irral, and he was the recipient
of many hearty congratulations on his victory.
Second honours fell to Mr. Cook's A ilsa, which ran
Wirml very closely all through the afternoon's
racing; whilst the third prize was secured by the
H. Willmer) Sphinx, which
Vice~P1'esident's
(G.
seemed to have the very worst of luck all through
the afternoon’s pr0ceedings, and though Mr. \\'illmer
did not secure the cup it was a source of satisfaction
to him to know that it was secured by a model that
was built from his own design.
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Replies.

D. Culred for Electric Lightln
[22.628] Powerr
rib-p. petrol
you give me any idea
(Wallsend) writes: Co
enginewould be powerfulenoughto drive dynamo strong enough
to light twenty 16 c.-p.
at say, 50 volts?
_
lamﬁs,for driving dynamo wtth
an out
h.-p. would be suitab
the
put of about 800watts. If the lamps to which you refer are
carbonﬁlament
of not more than the usualdegrceof eﬁicrency
the dynamo will ave to give out 1,200watts. In that case your
engine would be quite inadequate. If, however, metalhc ﬁlament
lamps are employed dynamo output of not much more than
h.-p. anng
320 watts will be necessary. 50 that in this case
would be of more than ample powerfor the driving.
.
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H. C. W. (Far
-[21.$511 Size of Locomotive
llnders.
ningham)writes: can invariably ﬁn answers in back numbers
to all my problems, but this
little out of the ordinary.
battlerecently purchased very ﬁne locomotive copper boiler,
ins. inside diameter, length over-all (including smokcboa)
ins., ﬁrebox 8‘ ins. long by 6! ins. wide by ID ins. deep,
inside measurement,stayed with too stays, screwed and nutted
inside and outside, twentysolid-drawn brass tubes in. diameter.
wish to make up locomotivefor use in
long garden with
meadow attached, and to use, feasible, an engine out of
locomobile car, cylinders 2i-in. bore, 3l-in. stroke, ﬁtted with
link motion and pump worked ofi crosshcad. My question is,
will the boiler suppl the cylinders or are they too large for it?
contemplated ma 'ng
4—6—0 type engine, using driving
wheel about
ins. diameter, and driving on the middle pair
of Wheelsby chain from sprocketsof engine.
The cylinders are on the large size. The most capade we
would dare to use with the boiler mentionedwould be by 3* 'ms.
We would, therefore, recommendyou to line up the cylinders to
about 1pm. bore. You could not maintain 80 lbs. with the cylin
ders as they stand, the pressurewould drop at least 40 lbs., and
to prevent priming you would have to check the steamgby small
bore regulator valve or other wiredrawing device.
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the crank-pin to ﬁt round holeson the webs (secSketch). (5) There
are many burnerson the market. Petrol gives a very clean flame.
We cannot help you very much with the design of
burner. It
is
matter for cxp-rimunt. We cannot recommendthe storing
of the fuel in the side tanks, next to the ﬁrebox. (6) We do not
know Nottingham. You can get tube from
the ﬁrms
anyhof brass sheet
advertising such oods in our columns.
(7)
you send
too
in. You should use r-r6th-in. hard brass, or,
lwtter still, r-r6th-in. planishod mild steel plate.
t

>1

lot.

The abovesketch shows suitable dimensions for magnet. You
may reckon on an output of about 600 watts, 5} amperes,say, at
no volts. Wind armaturewith No. 20 S.W.G. wire, putting on as
much as possible (about lbs. required). Wind ﬁeld with No. 22
S.W.G., 14 lbs. being the approximateweight—7 lbs. on each pole.
Connectin shunt.
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P- A- Derbl'shiﬂf)
l21.443l Model Locomotive Queries.
writes : I am making the single-cylinderI-in. scaleG. .R. 2—4—0
tank locomotive, as describedon pages 254-256 of Mr. Greenly's
“
excellentbook, The Model Locomotive," (r) What is thesmallest
curve this locomotive will take? (2) Also, what is the smallest
curvevthe 0—4—4 tank locomotive (Plate 111of the same book)
will take ? (3) If a boiler with the tubes silver-solderedin would
stand, say, 60 lbs. per
in. working pressure,would a boiler
made of the same materl8 , but the tubes strewod into the barrel,
and expanded into a cast downcomrr, and sweated in with soft
solder, stand 50 lbs. per sq. in. working pressure? (4) I propose
to make crank axle with the webs ﬁtting on s uared projectin
ends of axle and wank-pin: crank-pin and axe to be secure
by pins. Will this be satisfactory? (5) 1 do not want to use
spirits, as it is expensive,but would sooner use either
methylated
petro or paraffin. Would lamp, as per sketch (not reproduced)
be suitable for petrol or paraﬂin? (6) Can you pleasetell me of
any shop in Nottingham where 1 could get the tube for boiler barrel,
and water tubes; also, at what class of shop can I gethard solder?
(7) Would brass as per sampledo for frames?
(1) We would not recommendloss than 7-ft. 6-in. radius for the
type G.W.R. tank locomotive. (2) The 0—4—4 type tank
2—-4——o
locomotiverequiresat least :5 ft. radius. (3) It is not a question
of the strvngth of the joint, but, rather, its resistanceto strains
set up by the expansion and contraction of the material, and to
the melting of the solder should the water in the boilcr not be
maintained at the proper level. Another point is that Very often
water tubes get so hot that the water takes a spheroidal state in
the tubes. This only hap; cns where the tubes are small, and the
sudden generationof steam in the centre blows the water back
into the barrel, leaving the tube dry for a short poriod. (4) There
is a great risk that you will not obtain a perfectﬁt, and also not
get the crank-pin to run true with the axle. We do not recommend
the squaring. Use a plain shaft throughout, shoudoting down

P.
“all
[12.627] Electric Table Decorations.
writes
am makingan arch with 5-ft. span for decorat
table.
should be obliged you could tell me the cheapestway of lightmg
the arch. Would three lamps be enough, and what voltage!
Would battcrics or an accumulator be best, as want it to last
alight for six hours? Would the lamps burn for six hours and
could you give me sketch showing the method of lightingl _
We cannot advise as to the number or power of lamps rcqmred
as this depends upon the degree of illumination desired. You
must use your own judgment. We should think that 4- or 8—volt
accumulator with “ Osram " lamps would suit your purpose very
well. Call in at an electrician's aho and ask to see some small
metal ﬁlament lamps alight. The
m supplying the apparatus
would advise as to the size of accumulator required for your m~
stallatlon. Our handbook, “ Electric Lighting for Amatem's,"
price 7d. post free would mterest you.
[22,296] Iron-clad Dynamo. 600 watts. S.C. M. (Sydney.
should like to build dynamo of about
h.-p
N.S.W.) writes:
Could you please send me the
particulars.
havean
armature
ins. by ins. lone, following
cogged rum, 2: slots
in. wide
by in. deep.
would like to have the ﬁeld-magnet
e Avery
Lahmeyertype. Could you givemechiefdimensionsof ﬁeld-m'
et
and wine for armature, and ﬁelds tb'g'ive 110volts at
est
amperage?

|

{Attention is especially directedto the ﬁrst condition given below
and no noticewill be taken of Queries not complyingwith the
directionstherein stated. Letters containing Queries must be
marked on the top le/t'hand corner of the envelope “Query
Department." .-‘\'0othermattersbut thoserelatingto the Queries
shouldbeenclosedin thesame
envelofe.
Queries on subjectswithin the scope
of t is journal are replied to
by post under the following conditions:—(t) Queries dealing
with distinct subjectsshould be written on diﬂerent slips, on
one side 0/ the paper only, and the sender'sname uusr be in
scribed on the back. (2) Queries should be accomfranied,
whereverpossible,with fully dimensionedsketches,and corre
spondentsare recommended
to keepa copy of their Queriesfor
reference. (3) A stam ed addressedenveloPe(not post-card)
should invariably be
osed,and also a “ Queriesand Reph'es
" cut
out from the advertisement
pages 0/ the current
CouPon
issue. (4) Querieswill be answeredas early as possibleafter
but an interval 0/ a few days must usually elapsebe/ore
receigt,
the
eply can be forwarded. (5) Correspondentswho require
an answerinsertedin this columnshouldunderstandthat some
weeks must elapse be/ore the Reply can be published. The
insertion 0/ Replies in this column cannot be guaranteed.
(6) All Queriesshouldbe addressedto The Editor, Tun Moon.
ENGINEER, 26—29,Poppin's Court, Fleet Street,London, E.C.]
The following are selectedfrom the Queries which have beenreplied
to recently:—

r!

a

Queries

December 16, 1909.
F

a
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The News of the Trade.
[ The Editor will be pleasedto receive[or reviewunder this heading
samplesand particulars 0/ new tools, apparatus,and materials
[or amateuruse. It must be understoodthat thesereviewsare
free expressionsof Editorial opinion, no paymentof any kind
being required or accepted. The Editor reservestheright to
criticise or commendaccordingto the merits of the goodssub
mitted,or to abstain from insertinga reviewin any casewhere
thegoodsare not 0/ suﬂ‘icientinterestto his readers.]
' Reviews
distinguishedby an asterisk have been basedon arti a1
Editorial Inspection0/ the goodsnoticed.
' Some “ Economic" Specialities.
The great interest now being taken in the construction oi aero
lane models has prompted the Economic Electric Company, oi
wickenham, SAM, to introduce several useiul aviation speciali
ties. One of the most noteworthy oi theseis the “ Aero " motor,

.

f9
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imprcvementsin hand drilling tools. it embracesthe delicacy of
the watchmaker’sbow drill with the convenienceand portability
oi the geared and Archimedeandrills, and has some advantages

4L7.
Wis“ rut-bum-3

FIG. 3.—NEw
PATENT DRILL

CiiucK;

THE " Ecouowc ” GLASS

CELL Accu

MULATOR.

2

6

8

is
1}

a lightweight, vertical petrol engine shown in the
ins., stroke
accompanyingillustration. The bore
2} ins., height ins., length 3} ins., width 2} ins., and
weight with ﬂywheel3! lbs., or without
heel lbs.
These neat little engines are also suita le ior other
purposes besides the propulsion oi aeroplanes. The
Y

ye,
.

MODEL
AEROPLANE
FITTINGS.

FIG. l.-—THE "GLASGOW"
BREAST DRiLL.

New " AERO" Moron.

is

not possessedby the two latter. The drill
rotated by pulling
the cord on the spring pulley as shown by the illustration.
no side thrust on the drill, tor the breast-plateforms a
There
close to
A
support against the pull oi the cord, which
variable speedcan also be obtained without the introduction oi

i)

is

2.——PATENT

UNIVERSAL T00L Pan.

3

'

2

y

a

in

Q

i}

is

it

a

it

is

wheels and clutches. Another very marked advantage oi this
device
that
virtually becomesa small drilling machine when
held in
vice—one hand being tree to manipulate the job, and
the other to drive the drill—and many other uses to which
applicablewill suggestthemselvesto practicalworkers asoccasion
arises. There are three sizes made at present,which will drill
in. in metal and
irom the smallest hole up to
ins.
wood. Fig.
shows the patent universal tool pad by the same
ﬁrm. It takesordinary ﬁles, brooches,and other tools with ﬁtting.
showstheir new patent chuck. It takesany shapeshank oi
l—round, square taper or parallel. The i-in. and -in. sizes
Pris.
are ﬁtted with slots at the back to give positive drive
simply
grinding the end of drill to a screwdrivershape. For small work
they should be very useful.

t

is

e

ri

a

c

’

I‘

ii

a

illustration shows the enginewith an air-cooledcylinder, but water
jacketed cylinders can be sup lied desired, and sample0i one
at thesejacketed cylinders su mitted to us is oneoi the_cleanest
piecesoi work oi the kind we have seen. 'Other items hsted ior
aeroplane builders are eye-bolts, tightening screws, aluminium
propellers, with adjustable blades,
he
elastic, gold-beaters'skin, etc.
“
E.E.C. glass-cell accumulators are
another good line. These have per
forated corrugated celluloid inserted
between the plates, and an improved
method oi separatingand raising the
FIG.
lates from the bottom oi the cell.
large installa
understand that
tion of these cells has recently been supplied to the Government
National Physical Laborato at Teddington. A new iorm oi glass
ges raised in the basewhich lift the
cell shown to us has two
lates irom the bottom and minimises the risk oi ashort circuit.
havealsohad submittedto us a numberoi blueprintsoi Working
drawings which are supplied by this ﬁrm to those who purchase
sets oi engineor dynamo castings irom them. Theseare excellent
drawings which no amateurshould have any difﬁculty in following.
"
full oi interesting things ior the
The new Economic" list
amateur electrician.
Some New Breast Drills and Tool Holders.
The illustrations herewith show some of the productions of the
to, South Hanover Street,
Scottish Drill and Chuck Company,
"
embodia someimportant
Glasgow. The “ GlasgowDrill (Fig.

is

@
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‘ For Learning the Morse Code.
_ A Useful Cheap Lathe.
Those of our reaoerswho wish to master the Morse Code, either
The. laihes illustrated in a recent list to hand are 00d
for telegraphyor for the various forms of signalling to which it
samplesof the useful tools at popular prices which are one o the
is adapted, will be interested in a clever instruction alphabet
specialitiesof Messrs.Goodwin.of Leek. The 3-in. centrelathewith
designedby Mr. C. O. Grimshaw, and published by Messrs. Lake,
a z-ft. plated iron bed, has a fast headstock,and is ﬁtted with steel
Sison & Brown, Ltd. The work is called “ How to Learn the
spindle having a l-in. nose screwed Whitworth standard thread,
and the cone pulley has threespeeds. An improvedform of thrust
Morse Alphabet," and consists of a sheet containing the letters
has beenﬁtted which the makersclaim will remain true for years.
of the ordinary alphabet over which are printed in red ink the
The lathe will take betweencentres 14 ins. long b
6 ins. diameter,and the weight of the whole tooi:
as illustrated,is 22 lbs. A faceplateand hand-rest
with two tees are included. At a slight increase
in price this lathe can be had with a hollow man
drel bored to take bars up to I in. diameter. it
can alsobe had mountedon standardswith treadle
motion, the driving wheel being 14 ins. diameter
and balanced to stop in correct position for re
starting. The approximateweight of the complete
lathe in this form is 60 lbs. A point worth noting
is that theselatbes aresentout on theunderstand
ing that if not quite satisfactory they can be re
turned and the money will be refunded. The
same makers also supply somegood cheaplathes
with back-gear, gap-bed,and slide-rest, and also
screw-cutting lathes. Their complete list, which
also includes gas, oil, and steam engine sets, Will
be sent post free for 3d.
‘ The Drummond “ Universal" (lrlnder.
One of the latest introductionsof Messrs.Drum
mond Bros., Ltd., Rydes l-lill, Guildford, is a foot
driven " Universal" grinding machine which we
illustrate in the accompanyingphotographs. Th e
machine consists of two main portions—a grind
ing head in which is a revolving spindle carrying
the grinding wheel,and a travelling bed on which
the work is carried. The grinding head may be
raised, lowered,or swivelledround to any position
at will, the spindle beingdriven by a round band
arranged on somewhatsimilar lines to the very
successfulmethod adopted in the same makers'
radial drilling machine. The wcrk to be ground
may be carried in a chuck on a headstockon the
travelling bed, or it may be mounted in a vice, or
CUTTER GRINDING IN THE DRUMMOND " UNIVERSAL " GRINDER.
it may be supportedbetweencentresas in a lathe.
be
ins.
and
may
The work tablehas a travel of :7}
swivelled to a position of 45 dcgs. either side of the centre. The
correspondingsigns of the Morse alphabet. The smartnessof the
idea lies in the fact that the red ink Morse signs are arranged so
grinding head has a cross traverseof 5 ins. and a rise and fall of
as to identify themselves,in a way quite easy to memodse,with
0 ins. All the spindles have ball-bearings, and, if preferred, the
the characteristicfeaturesof the ordin
letters with which the
machine can be power-driven; but we can from personal trial
correspond. Thus, when the learner thin 's of a letter such as
testify to the remarkable lightness with which the treadle drive
or M be at once has a mental picture of the correspondingMorse
runs. This grinder will do all cutter-grinding, flat-grinding, and
sign. The publication is put up in two forms
one a tough paper sheet, price 3d.,post free 4d.;
and theother the same sheetbound in linen covers .
price 6d., post free 7d. Copies can be obtained
at theseprices from our ofﬁces.
Some New Universal Electric Goods.
From amongstthe many interesting oods listed
in thenew catalogueof the Universal E ectric Sup
ply Co., we illustratea fewwhich will be of special

1'?
._'-+r_-a-'
.
"HP—I-

FIG.

FLAT GRINDING

IN THE

DRUMMOND

l
l

I.»TIIE

“

j!

'T

"

H

NOVELTY " DYNAMO

8121' or PARTS.

the completeset
of Pdlts
interest. Fig. I shows
"
up the “ Novelty dynamo. These sets
for
makingttedand machined,and are made up on
are ready
"
"
the lines of the well-known Novelty magnetodynamo-electric
cycle-lampset, referredto in this column last week. The set will
light two of their 4-volt metal ﬁlament bulbs. It is supplied
completewith instructions and can be ﬁtted togetherin working
order by any intelligentmodelengineerwith the useof a screwdriver

“UNIVERSAL” GRINDER.

parallel and taper-grinding,as well as outside and inside grinding,
as well as many machines of a considerably higher price, and
should be of especialservice to cycle and motor makers and re
pairers. and in other workshops where there is a run of small
grinding work to be done.

will
"
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i
and small gimlet. ()wing to the extremelyhigh efficiencyof these
machines they require very little power to drive them. By
wheel, the
drawing a piece of string rapidly across the pulley
"
machine lights the lamp. We also illustrate the Little Giant"

tains particulars of all the latest novelties in the electrical line,
and should not be overlooked.
A Paraffin Brazing Apparatus.
The most essential features of a good brazing apparatus are
easeof manipulation and capability of supplying a sufficiency of
heat if first-classresults are to be obtained. Manufacturersand
“
repairers should for these reasons be interested in the Osco"
parafﬁn brazing apparatus built by Messrs. O. Shanks & Co., of
17,Little King Street,CamdenTown, N.\\'., as herewithillustrated,

Fin.

3.

'l‘nE REcoRo
COMBINED

\VATER
MOTOR.
AND

Dynamo.

FIG. 2.-——-THE "LITTLE GiANT’

LIGHTING SET.

lighting set, particulars of which are given in the catalogue on
page 126. The price of this article is very moderate. It consists
of a dynamo mounted on stand with hand gearwheel,lampholder,
and metal filament lamp. This little machine lights the lamp
brilliantly b turning the wheel. Another useful and attractive
Combined Water Motor and Dynamo (Fig. 3)
item is the. ly-tecord
which consists of a small water motor and dynamo with lamp
mounted on one bed. It can be worked satisfactorilyfrom most

for, although producing sufficient heat to melt cist iron on a coke
forge, as it the metal were in a furnace, it appears to be no
heavier than, and as easily handled as, the ordinary gas blowpipe.
The plant consists of a parafﬁn container A, fitted with an air
pump 8, and a pressure gauge C, a blowpipe D, ﬁtted with
The
a burner E, and a length of flexible metallic tubing F.
makersare supplying a brazingstand, markedG in the illustration.
heating
apparatus
igniter
or
(not
shown)
and a speciallydesigned
for giving the burner sufficient initial heat to ignite the arafiin
when starting. The igniter is of simple construction an burns
>araflin,thus doing away with the necessityof having a special
incl, such as methylated spirit or petrol for heating the burner.
To use the apparatusparafﬁn is poured into the container A until
it is about two-thirds full, after which air is pumped in until a
pressureof 40 lbs. is registeredon the gauge. In the meantime
the burner E is heated by the igniter, a period of two or three
minth being sufﬁcientfor the purpose. The needlevalve on the
burner is then gently opened,when the parafﬁn is forced under
pressurethrough the ﬂexible tubing to the mouth of the burner,
and an extremely hot ﬂame is immediately available for brazing

\
BRAZlNG

THE

" UNIVERSAL"
DRUMMOND
GENERAL ViEw.

GRINDER.

water taps. Although considerable space is given to electric
novelties of every description in this catalogue, there is still more
space provided for the more serious side of electrical supplies, so
that the model engineerwho desiresto do his own electriclighting,
telephone or bell ﬁtting can see from this list everything he may
require. For the model engineer who desires to make his own
dynamos, telephones,wireless telegraphysets, and other electrical
lines, be they models, or for use in actual practice, he will ﬁnd
most. if not all, of what he wants 0n referring to the catalogue.
The supplement to the catalogueis also full of interest. It (Eon

APPARATUS.

By MEssRs.

O. SHANKS

& C0.

orjother ‘purposes. The burner is specially designed to vaporise
the oil correctly and evenly, irrespectiveof the ﬂame, inlorder
that it should not smoke or become foul with soot and render
diﬂ'icult such work as tool tempering. The amount of heat pro
duceddependsupon thelengthof the ﬂameand is under the control
of the operator. The apparatusis madein threesizes,the smallest
of which gives a range of 6 ins. to 16 ins., and is generallyfound
sufficient for {motor repair work. The larger sizes are for big
work, such as shrinking off marine propeller blades, bending or
straightening tram rails, and a variety of other heavy jobs.
The cost of fuel in connection with this paraffin brazing plant
compares very favourably with the cost of gas consumed by an
ordinary gas blowpipe,as,when working with the miximum length
of ﬂame the smallestsize of apparatusonly burns two-thirds of a
gallon of parafﬁn per hour. It is possible to braze on to a 3-in.
steel pipe in nine minutes from cold.
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The Editor’s Page.
HE

Secretary of the South Metropolitan
Electric Light and Power Company, Ltd.,
writes us as follows in reference to the electric
home recently ﬁtted up by that Company, and
described elsewhere in this issue :——“Apropos the
sent
you to inspect the Company’s
invitation
'Electric Home,’ at 111, Bromley Road, Cattord‘
on the 25th ult., I am pleased to be able to inform
you that the interest shown by the public has alto
gether exceeded expectations. The fact that this
demonstration of what can be accomplished by
the aid of electricity is not on the old lines of a
'
‘
Model Show House.’ but is a Home in full swing,’
seemed to have great weight with the hundreds
of people who, during the short time which has
since its opening. have paid visits from
elapsed
We can recommend those of our
far and near."
readers who are within reach of Catiord to pay
a visit to this unique and highly interesting installa
tion.
I'

I,

‘

Reading is the latest provincial centre which
has expressed a desire to have its own Society of
Model Engineers, and we have no doubt that
should be sufﬁcient support forthcoming
there
in so busy a town to enable a successful organisation
to be formed. Mr. W. Fred. Dormer, Kentwood
Hill, Tilehurst, is taking the matter in hand, and
will be pleased to hear from any readers who would
like to attend a preliminary
meeting;

Answers

to Correspondents.

\Vru. Mr. Alfred Kirkby kindly send
address? A correspondent desires
enquiry.

us his present
to make an

T. S. (Staplehurst).—See Bottone's “ Magnetos
for Automobilists," 25. 3d. post free.
“
”
of revolutions
PINES
(Bournemouth).—Number
varies as size of motor. Piston speed should be
700 to 800 it. per min.
‘ '
I
F. M. (Charlotte Street).—The universal Jomt 15
.
what we recommend.
our Handbooks, "Induc
H. K. G. (Derby).—-See
"
“
and Electric Batteries,"
tion Coils for Amateurs
price 7d. each post free.
6 ins. diameter fan.
W. C. (New Shildon).—A
ﬁxed in the right position, would suit. See our
issue of January 16th, regarding air-cooling.
J. B. (Barton-on-Irwell).-Armature full of No. 20
S.W.G. ; ﬁeld, 6 ozs. of No. 22 in shunt.
J. H. (Bury).—We cannot supply instructions.
This is hardly within the scope of model engineer
ing, and you do not comply with our rules:
C. V. (St. Baddow).—See articles on Desrgn in our
issues of December 2nd and 9th.
“
Small Dynamos and
E. C. B. (Brixton).-—See
Motors.” 7d. post free.
A. Q. (Southport).—-A rotary buﬂ and ﬂour of emery
is used ; then rag buffs dry.
\\Y.
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W. P. (Silverdale).—See handbook. " Model
Steamer Building," 7d. post tree; also“l\Iodel
Sailing Yachts." 1s. 3d. post free.
W. D. (Birkenhead).--(I)
Yes. (2) See Clinton‘s
"
Electric Wiring." price zs. 3d. post free.
A. S. (New Basford).—A boiler of about 3,500 sq.
ins. of heating surface would be required. One
could easily be arranged to go into the available
To design you one would come within
space.
the sphere of our Expert Service Department.
C. K. (Paisley).—Inlet
1* in., exhaust 5-16ths in.;
boiler as Fig. 10 in “ Model Boiler Making "
(7d. post free); pump, 1}in. by
in.
E. L. (Chorlton-curn-Hardy).—\\'hy
not try jelly
electrolyte ? See our issue of May 20th last for

F.

i

recipe.

J. L.

(Manchester).—Reckon about 20 amp-hours
per sq. ft. of positive plate area per cell. as a Very
rough estimate. About
6
amp-hours,
say.
Yes, glasswool.

Notices.
The Editor invites correspondenceand original contributions on
all amateur mechanicaland electriral subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and shouldinvariably bear the Sender‘snameand address. it
should be distinctly stated, when sending contributions, whether
remunerationis expectedor not, and all MSS. should be acc0m~
panied by a stampedaddressedenvelopefor return in the even! of
rejection. Readersdesiring to see the Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post tree to any addressfor 135. per
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementratesmay be had on applicationto the Advertise
ment Manager.
How to Aoum-zssLFTTERS.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand pricelists, &c., for review,tube addressed
to Tm: EDITOR, " The Model Engineer," 26—29, Poppin's Court,
Fleet Street, London, EC.
All correspondence
relating to advertisementsand deposits to be
addressedto THE AnvER-nsrusnr MANAGER," The Model Engi
neer," 26-29, Poppin's Court, Fleet Street, London, EC.
iubsu‘rptions and correspondencerelating to sale of the
paper and books to be addressedlo Percival Marshall 5: Co.,
26—29, Poppin's Court, Fleet Street, London, E.C.
Sole Agents (or United States, Canada, and Mexico: Spon and
Chamberlain :23, liberty Street, New York, U.S.A., to whom
=11subscriptionsfrom thesecountriesshould be addressed.
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“NLE.” Electric

Locomotive.

By R. W. Bums.

AN

HE

“ME.”

ELECTRIC LOCOMOTIVE

AND

above photograph
is that of an electric
locomotive and carriage which I made for
the late New Zealand
International Exhi
bition, for which I received ﬁrst prize of a gold
medal in the Amateur Class and second prize of
{,5 in the Open Class.
The locomotive need not be described,
as it is
exactly the same as the one in THE MODEL ENGI
NEER, except the controller, which is a simple one
'
of my own design.
The cab and bonnets were made of sheet steel
and riveted, which made a very strong job. The
patterns for motors and all other parts I made
You will
myself and had cast at a local foundry.
see I added
two headlights, which have 3 c.-p.
lamps in.
’1‘he carriage
was made from drawings of a. New
Zealand Railway composite carriage, the ﬁrst-class
having double and single chairs
compartment

PASSENGER

COACH.

By R. W. BINNS.

with reversible backs to them.
These were made
by cutting two pieces of aluminium for the sides
and drilling holes in for a fancy design;
then a
piece of wood for the seat, which was covered with
pieces of old black _kid gloves and stuffed with cotton
wool; the backs were done the same with a. band
of aluminium round the sides, with a piece project
ing to rivet on the side of seat. The second class
had a long seat each side, with cushions on.
Both
compartments had hat-rack and electric light in
them.
Having never made a long enough rail to get a
run on, I cannot say how fast it would go; but
by the way it travels across the room on the bare
ﬂoor without rails, with ﬂexible wires to it. I should
say it would attain a great speed on rails.
This is only the second model I have made,
the other being an electric tram, a. photograph of
which I will send at some future time.
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on Model

Y

By P. A. GARRETT.
looking through my back numbers of this
journal I ﬁnd a great scarcity of notes and
information on the construction of model
boilers, and I pen the following notes on marking
out, ﬂanging. riveting, and tubing of small boilers,
in the hope that they will be a guide to beginners,
at least, how to construct a small boiler. The
writer, when he ﬁrst started model boiler-making,
came up against several difﬁculties, which, for a
time, put work practically at a standstill.
Being a boiler-maker's apprentice, I have, in the
construction of my models, followed as closely as
possible the “large” practice, and I ﬁnd that with
a few modiﬁcations the methods can be copied
with advantage.
The author would strongly advise readers who are
designing their own boilers to read the two excellent
books on the subject, viz., “The Model Locomo
"
Model Boiler-Making,"
tive," by H. Greenly, and
by E. L. Pearce—in which much useful informa
tion can be found on the subject under discussion.
In this article will be described the various opera
tions which are necessary in the construction of a
boiler, and they are given in the order the writer
has been in the habit of carrying them out.
The operations to be performed are as follows :—
(1) Mark out, bend, and join ends of foundation

IN

frame.

(2)
size.

December 23. 1909.

one at the bottom, being let into the bar and held
This is shown at
by rivets or studs ﬁled off ﬂush.

Boilers and
their Construction.

Notes

and Electrician.

Mark out plates for ﬂanging and cut same to

(3) Flange plates to size, as shown on drawings.
(4,) Mark out plates for rivet holes, centre pop,

and drill.
Bend plates and plate up boiler. (Rough
(5)
ﬁtting of parts ready for drilling holes in position.)
Take boiler to pieces
(6) Drill holes in position.
and remove burrs.
(7) Put together and rivet up.
(8) Solder securely along all joints and round rivet
heads.

(9) Put tubes in and ﬁx into position.
(10) Test boiler by hydraulic and steam pressure.
The most difficult of these operations in the
but
writer's opinion is the ﬂanging and tubing;
if care be taken there is no reason why a good,
neat job should not be the result.
Frame.—There are several ways of making this
im rtant part of a locomotive or Vertical type
The material used in the construction
bo' er.
In making it we require
may be brass or steel.
to ﬁnd the length of bar, bend to shape. and ﬁx
To ﬁnd the length of rough material, Fig. 1
joint.
and 1A should be studied and put into words.
is as follows:
Multiply length l by 2 + twice
distance 11 + 2 (radius of corners + half thickness
of bar) multiplied by 3-1416.
In the ﬁgure is illus
trated the bar from which the frame for a loco
motive type boiler is to be made, and the procedure
of making will be made quite clear from the ﬁgure.
There are three ways in which the ends may be
joined, and they will now be described :—
(0) Shown at 2 (Fig. 1) will be seen one way this
may be done, the ends being fastened with counter
sunk rivets made a drivin ﬁt into the holes.
(b) By means of two p ates, one at the top and

It

(Fig. 1).
When done
(a) It can be cut out of the solid.
in this manner it should be marked out on a plate
of the required thickness, after which it can be
drilled out so that the edge of drill comes just
on the lines; it can afterwards be ﬁnished off with
a cold chisel and ﬁle.
This method will be found
boiler-frames,
most advantageous for vertical
where it may be turned out of a solid plate in the
When it is made as a or b, the joint should
lathe.
The corners can then be ﬁled
be well soldered.
off for the reception of the ﬂange of the front casing
and saddle plates, which will have to be ﬁled to a
feather edge on the inside so as to ﬁt on the frame,
and the outside to be ﬂush with the outside edge
If the frame and front casing plate
of frame.
corners are given a fairly large radius, it will be found
to add to the appearance of the boiler.
2.-It is advisable to buy the sheets
Operation
as near the required size as possible.
By doing this,
After
expense and a good deal of labour is saved.
the plates have been obtained they can be marked
“
over-all size." and then cut out with a cold chisel,
and ﬁnished off with a ﬁle.
The lines can then be
marked on for ﬂanging them by.
The following rules will be found useful in marking
out plated work generally :—
Rule 1.—T0 ﬁnd the length of plate to make a
circular barrel, add the thickness of the plate to
the internal diameter of the barrel, then multiply
by 3-1416 + amount of lap at joint.
(This rule
should be used for ﬁnding the length of straight
bar to make a frame for a vertical boiler.)
Rule 2.—-To ﬁnd the amount of material to make
a ﬂange plate to given dimension (one ﬂange only)—
Take dimension of plate ﬂanged, minus radius of
corner, add radius of corner to neutral surface
multiplied by ‘78 54; add amount of straight ﬂange.
Marking oﬂ.—The plates that are to be marked
before
bending are : Locomotive type boilers.
arch plate, barrel plates, and ﬁrebox plates ; vertical
“
type boilers—ﬁrebox
wrapper" and outer shell
plate; Lancashire type boilers—all seams on all
The writer thinks that if he
plates, except ends.
gives one or two examples of marking out, readers
will have no difficulty in applying the principles
to any particular case that may turn up.
Arch PlateS.—The develop
Case 1: Locomotive
ment of an arch plate for a locomotive boiler is
shown in Fig. 2, which represents the plate before
it is bent.
Having ﬁled the edge a perfectly straight,
mark oﬁ the rivet centre line b equal at least
to one and a half times the diameter of holes from
a.
With square or compasses erect the perpen‘
a. From this line mark the distances :1
“dicular
equal to twice (the radius of plate to neutral surface)
multiplied by 7854. The lines a coincide with
the horizontal centre
lines of the boiler. Now
mark off e’ and 8' equal to the distance from the
horizontal centre line to the bottom of plate, in
cluding the allowance for making the bend where
narrows down into “ ﬁrebox width."
the plate
From line a mark off the total width of plate at the
Mark off all rivet centre
top, and also at the sides.
lines all round plate. All that remains to be done
now is to pitch out the rivet and stay holes with
a pair of dividers. The marks may now be popped.
and thosc marked in black will serve as tacking
holes for holding the boiler together for drilling the

holes in position after plating;
these holes are
"
known as tack holes.”
In pitching out rivet holes,
it is advisable to pop those holes marked with a
ring before pitching out any rivet holes, afterwards
dividing the spaces left into equal pitches as near
as practicable.
Although the spaces will not admit
of the same general pitch throughout, it will be found
better to follow this method, as it avoids making
mistakes as to the correct number of pitches, as
explained hereafter.
Barrel Plates.—Fig. 3 shows a barrel-plate to
suit the arch just dealt with.
Having got the edge
a straight and the rivet centre line 5 marked oﬁ,
erect the perpendicular c in the centre of the plate.

r"-

1'

II

seen why it was advised to mark holes on the centre
lines in Fig. 2. We have to pop on the centre
lines (marked with rings), and divide the spaces
up so as to have as many pitches between them as
we had in Fig. 2, and though we pitch out the dis
tances fully. only those shown in black need be
popped and drilled, the other being drilled 06 the
arch plate and saddle when the parts are in position
after plating. The pitching should be started be
tween the centre lines CL: and CL4; having thus
got the dividers set to the right pitch, we can work

I

outwards from CL! and CL4.
Pitch Line 2 (Fig. 3).-——The same pitch should
be used as for Pitch Line I, and all marks popped.
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Fig. 34.
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3

3.

Locomotive
Firebox Couers.-—Fig.
shows
the
ﬁrebox cover plate, and the pro
marking out of
cedure will be obvious from the ﬁgure and irom
4

4

marked off from these. as shown in drawing. Having
marked of! the total length and width, the rivet
centre lines may be put in and the pitching of holes
with as follows:
Pitch line
proceeded
(Fig.
PLI. The semi-circumference having been obtained
the
circumference
2—it
will
dividing
by
ob
by
but we
viously be less than the distance x (Fig.
have to get the same number of holes between the
centre lines in both cases, therefore the pitch will
be less in Fig.
than in Fig. 2. Now
will be

Pitch Lines
(Fig. 3).--This represents the out
side lap of barrel, and is pitched out in full and
The holes in black may now be transferred
popped.
it should be.
to line 4. The outside pitch in
remembered,
will coincide with the inside line at
All the circumferential seams of a Lancashire
4.
boiler are marked in exactly the same way as the
of a locomotive
arch plate and seam
in Fig.
type boiler. It equally applies to the shell plate
for a vertical boiler.
3

i

Now mark on either side of this line the distances
1: diameter
All other lines can now be
equal to

Our Suau. Borums.

i
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and the marks centre-popped and drilled.
The
above method can be used for all holes when we
have not a drilling machine
of sufﬁcient capacity
to allow of all the holes being drilled in position
after plating.
Plating—This operation should not present any
care has been taken with the marking
difﬁculty
out. The only part that will perplex the amateur
the joints, and the method of making these will
be explained.
All corners of plates that come
between two others will be ﬁled to a feather edge.
For example, take a locomotive type boiler. The
corners of foundation frame will haVe to be ﬁled
out, as shown in Fig. I, and the inside of the ﬂanges
of front casing and saddle plates will be ﬁled
" feather,"
so a to ﬁt on to the frame, and the out
side of the flanges to be ﬂush with sides.
All comers
in the ﬁgures marked x will have to be served like
wise.
The various parts of a boiler may be held
together with small nuts and bolts inserted in the
tacking holes.
Stay holes, etc., must also be
marked on front plate and saddle at this stage.
Drilling and Riveting.—After plating. all holes
should be drilled, the boiler taken to pieces, and the
burrs removed from the holes with a hand-scra.
r
or ﬁle; after which all parts may be assemb ed
and riveted, starting with front casing. then the
saddle, when the barrel can be ﬁtted and riveted
The ﬁrebox will have to be riveted before
up.
putting into shell.
Having ﬁxed all parts into
position. all accessible joints should be soldered
inside, and then the ﬁrebox put in, riveted
up.
stay holes drilled, and stays ﬁxed.
Snaps—Snaps for ﬁnishing off the rivet heads
may be made as follows: Procure a. piece of steel
rod about
ins. long. and also a short small bit
to make the " former" from. Heat the end of the
larger piece to a dull red. and hammer the rounded
former into it, until the desired shape is obtained.
The parts are illustrated in Fig. 8.
For the “ bolster ” snap we shall require a fairly
long, stout piece of iron bar. with holes drilled for
ﬁxing it to bench, and
hole to receive a dummy
snap at the outer end, as seen in Fig. 9.
Soldering—The soldering of all arts will be done
at various stages of riveting up;
parts not already
done must now be taken in hand.
All the rivet
heads will have to be done at the same time.
Tubing.-—\Ve can now proceed to tube boiler,
it
of the multitubular type. As the writer
has said previously, the tubing
a rather difﬁcult
and tedious job, especially to the beginner.
Owing
to the conﬁned
ces, thin tube plates and long
tnb<
which will bind, the tubing of a boiler has
resulted in failure in more than one instance,
to the writer’s knowledge, and it
hoped that the
following remarks and suggestions will prove useful
'
to all who are making their own boilers.
There are three ways of ﬁxing the tubes of small
boilers. They are :—
(r) Drift expanding with the tools, as Seen in
Fig. l0.
in. diameter an ordinary
(2) \Vhen above
roller expander may be used with advantage.
(3) Screwing threads in ﬁrebox tube plate before
ﬁxing ﬁrebox in shell, and threading the end of
tube taper, and screwing the tubes tightly into the
ﬁrebox from smokebox end, and expanding them
in the smokebox with method (1) or (2).
(i) and (2). These methods are good where the tube
Q

is

s

all

The side stay holes
what has been said previously.
had better be left until the ﬁrebox is in position
shell,
when they can be drilled directly off
in the
the outer arch.
Tap” Firebox [or “ Vertical."—-Fig. 5 shows a
rather more difﬁcult piece of work than has pre
viously been explained. \Vhen the taper of a.
“vertical” ﬁrebox is small it is often impossible
to work from the apex of the cone (which is general
where the apex is accessible), and as the amateur
has not at his disposal trammels of sufficient length
for the majority of cases, the writer will explain
a method known as the "triangulation" method.
in which the plate may be developed without the
a pair of compasses
use of trammels, onl
being
I lay out the ﬁrebox as at
required. First of
Fig. 5, and project down to the lower ﬁgure the
mean diameter at the top and bottom, as shown
at d and d ; scribe the two circles, and divide
them both into the same number of equal parts;
join the two points a and 6, make the line eD
perpendicular to e 6 and mark off, on e d, the slant
height of the ﬁrebox c, join 6 D, now draw the centre
line on the plate from which We are going to make
the ﬁrebox, as seen in Fig. 6; strike an arc jg
equal to BA (Fig. 5), and with 6D (Fig. 5) as
radius strike the arcs 6g and 6 c (Fig. 6), then with
the same radius from _/ strike arcs to 5 and 7; now
from 6, with radius equal to A r (Fig. 5). strike
arcs 6 t0 7 and 6 to 5. Proceed in this manner
until we have a sufﬁcient number of triangles, as
shown, to complete
the ﬁrebox.
It is advisable
to number the points so as not to get confused,
The marking
and to save making any mistakes.
out for this plate is illustrated in Fig. 7, and is on
the same principle as the other plates described
The crown plate can be drilled off
previously.
the top holes, and the bottom row is to be drilled
through the frame from the outer shell after the
boiler has been plated up.
blocks which will be required
Plunging—The
for ﬂang'ing the plates may be made out of hard
wood for fairly thin plates, but for the thicker ones
iron blocks will have to be made.
Having got the
plates for ﬂanging to over-all size, we may proceed
The blocks should have been made
to ﬂange same.
to the inside measurements of the plates, and a hold
ing-down block to ﬁx on the top of the former
block for the purpose of keeping the plates ﬂat
during ﬁanging. Having ﬁxed the plates in the
blocks, ﬁrmly grip them in the vice or other suitable
holder, and
roceed to hammer down the edges
round. Do not attempt to _knock
bit by hit
the ﬂange down too much at a time. or it will
buckle up and be spoilt. The whole art of ﬁangmg
lies in keeping the plates soft by constantly anneal
ing them and by knocking the edges down gradually,
If the plates are not kept soft they Will be found
to crack at the root of the ﬂange.
Copper or brass
may be annealed by heating them to a dull red.
and quenching them in water. Steel should be
heated and allowed to cool gradually.
Marking oﬁ Flange Plates—After the plates have
been ﬂanged, the tacking holes will have to be
marked. This will have to be done off the holes
in the outer plates (shown black) after all of them
The ﬂange plates can be
have been bent to shape.
ﬁxed and held in position for marking with clips,
and the holes marked with a circular piece of wire
and paSSed through the outer
dipped in white
The clips can then be taken off
e.
plate tacking ho lpaint
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ends are accessible, and the tube plates are fairly
thick, and will stand the hammering action without
undue bending.
The tool (Fig. [0) should be
twisted round 90 degrees after expanding once in
the tube so as to bear on the tube where the gap
was in the ﬁrst position.
The wedge, of course,
is driven home with a hammer.
Fig. II shows a
method for where the tube ends cannot be got at
with a hammer.
The expander, which is in two
halws, can be inserted in the ﬁrebox and ﬁtted on
the wedge which is passed thrOugh the tube from
smokebox end when the nut can be tightened up,
thus pulling the wedge in and expanding the halves
of expander. Both these expanders should be made

of
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that the foregoing notes will be of uSe to
beginners who are absolutely in the dark as to
making model boilers.
also hopes

'

Motor Cycle Notes.

l

By

"

PHCENIX."

A Correspondent's Suggestion.
l

l

steel.
(3) Method 3 is the most satisfactory one.

and Electrician.
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I am ready at all times to give full consideration
to any suggestions coming from my readers respect
ing the conduct of these Notes, and a letter recently
to hand from a correspondent residing in the \Vest
of London voices a suggestion
which I have been
turning over in my own mind for some time and
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propose now to invite
upon the subject of which
correspondence from readers generally.
ought, perhaps, to say before going any further,
that have been guided up to the present in framing
the character of the Notes by the tone of the corre
which, in volume
have received,
spondence
especially, has greatly surprised and pleased me,
and
would take this opportunity of thanking the
very many correspondents who, by their kindly
worded references to the Notes, have shown their
have
appreciation of the same—a (act from which
derived considerable satisfaction and encourage
The general inference to be gathered from
ment.
this/correspondence is that what our motor cycling
information bearing upon
readers most require
matters of running, adjusting, and managing motor
with descriptions of new or note
cycles, tempered
and appliances, and personal
worthy machines
is

I

I

done carefully this way an excellent joint will be
obtained at the ﬁrebox end, and the writer would
this method to the amateur.
strongly recommend
Having screwed the tubes well in, it is an easy matter
to expand them at the smoke-box end.
After thoroughly expanding all the tubes they
had better be hard-soldered, after which the boiler
will be ready for test.
tested the boiler under hydraulic
Testing.——Having
pressure, and stopped all leaks, a steam test should
be applied.
writer, in conclusion, would
Conclusion—The
like to say that the various operations given above
can easily be modiﬁed to suit any particular case
in hand, and he is sure that any time spent on I
making a model boiler will amply repay the amateur
for his trouble,
being just as interesting,
not
more so, than ﬁtting. turning, and erecting.
He
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opinions of the same, and, inasmuch as I am being
almost daily consulted on these points, there can
be no doubt but that in taking this view I have
correctly gauged the feelings of the majority on the
point.
But there is another aspect of the matter, viz.,
the one embodied in the letter of the particular
correspondent referred to at the outset and the
subject, as I said before, of some consideration on
my own part; and that is the suggestion that the
Notes might be substantially improved and their
interest greatly added to by the incorporation of
matter relating to what may be termed the " work
"
side of the subject, embracing repairing and
shop
constructional tips, illustrated by means of sketches
where possible, and treated broadly on such lines
as will tend to assist the motor cyclist possessed of
workshop facilities and average mechanical ability
to overcome many difﬁculties and render himself
capable of personally carrying out the bulk, at any
rate, of his own " running repairs."
I have already in previous issues referred more
or less indirectly to this project, but I want now
to deﬁnitely take the opinions of my readers on
the matter, and as it seems hardly possible that any
among them will ﬁnd fault with the suggestion put
forward, let me anticipate the expression of their
views by asking all who can to send me particulars
and sketches, even though quite rough ones, of any
repairs, alterations, or additions they have made
to their own machines, so that others may beneﬁt
by their experiences and work, while each in his turn
will doubtless be able to learn and proﬁt by what
others have done and are doing.
I shall look now for quite a heavy correspondence
from readers on this mutually important subject.

Getting Home with a Broken Petrol Pipe.
Although it does not often happen that a motor
cyclist is held up far from any chance of assistance
from a repairer owing to the breakage of the petrol
pipe connecting the tank of his machine with the
carburettor, when such a thing does occur it may
very easily be attended by decidedly awkward
results. I was out on the North Road recently,
and when in a rather unfrequented part between
two widely separated towns I came across the rider
of a heavy twin machine who was in trouble from
this cause.
The pipe had fractured and broken off
just below the coned nipple connecting it, by means
of the union nut, to the tap screwed into the tank,
so that it was impossible to turn this tap on without
allowing the petrol to run from the tank on to the
road. I do not know what means of escape from
his predicament the rider would, left to himself,
have devised, but inasmuch as he was, like many
other motor cyclists, blindly trusting to luck with
nothing more than a small screw—spanner, a screw
driver, and one or two oddments in the way of spare
parts at his disposal on a ride of some 200 miles,
it is difﬁcult to see in what way he would have
managed to get his machine going again.
The appended sketch shows the exact character
of the breakage, and also the method we employed
for making what was only intended to be quite a
temporary repair. I hear, however, that
the
makeshift resource adopted still effects a petrol
tight union, and that the owner of the machine has
not so far taken any steps to have the proper coned
extension ﬁxed in place again. I should advise
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him, however,
to have this done at the earliest
opportunity and, in any case, certainly before he
again undertakes anything in the nature of a long
ride.
The broken end of the pipe was ﬁrst ﬁled level
and, this done, we managedf with the aid of a pair
of small pliers in my possession, to form a lip or bell
mouth on the pipe as shown, this lip being ﬁnally
converted into something approaching a flange by
lightly tapping it with a small hammer all round
the while it rested on the face of the union nut,
which latter was held up by means of an adjustable
This bell-mouthed
spanner placed underneath it.

PIPE END

BEFORE
BREAKAGB.

AFTER
REPAIR.

SHOWING

now A BROKEN PETROL PIPE was
REPAIRED ON THE Roan.

ﬂange came into direct contact with the lowermost
surface of the petrol tap, and the nut being tightened
well up, we found that no signs of leakage existed,
so that the rider was enabled to continue his journey,
much pleased with the solution of the difﬁculty.
In making a roadside repair of this description
one must be very careful to see that the union nut
is ﬁrst run on to the pipe before attempting to form

the bell-mouth, otherwise his work will all have
been in vain, as the nut cannot of course be passed
over the ﬂange once the latter has been made.
Repairs of quite a temporary description to petrol
pipes broken lower down can sometimes be effected
by bandaging the pipe with insulating tape, or.
failing this, a plastering of soap covered by a piece
of ordinary rag will sometimes
allow the rider to
I once.
get along by stages if not continuously.
while riding, had a petrol pipe break just above the
coil and managed
to cover a distance of some
twenty odd miles by removing the pipe altogether
and utilising the rubber tubing of my separate
As petrol.
generator acetylene lamp in its place.
however,
quickly destroys rubber, such an expe
dient cannot be relied upon to last any time as a
rule, and the rider who resorts to it must be pre~
pared to ﬁnd himself in difﬁculties again at any
moment.
I noticed at the Stanley Show that the “ Rex "
people are ﬁtting ﬂexible petrol pipes to their 1910
machines,
the material used having the appearance
of vulcanised rubber. I am approaching them for
information on the point.

Fixing Exhaust Whistles.
There seems to be no end to the number of
enquiries I am receiving on the subject of the exhaust

The Model Engineer and Electrician.
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This method worked very well for a time, but
deal by the wires fraying and
breaking, although every care was taken in fitting
and adjusting them, so
discarded the wire method
of operation and, turning the pipe round so as to
alter the position of the whistle, ﬁtted a small foot
lever, retaining the spring method of return and
utilising a rather stronger spring for the purpose.
ﬁnd this latter
Although not by any means ideal,
plan a better one than that of employing the
Bowden wire. and
had more time at my dis
posal should go further into the matter and scheme
out a method of operation superior to either of those
mentioned.
Now, here
an opportunity which some of the
readers
of these Notes may like to embrace of
showing what they can do in the way of devising
some simple and efﬁcient
plan for working the
exhaust whistle, and
they will be so good as to
send along their suggestions‘
accompanied, where
shall be very glad to deal
by sketches,
possible,
with them in the space allotted to me.
In ﬁxing up the whistle on my machine found
necessary to form a baﬁle‘plate or deflector within
the pipe, so that the bulk of the exhaust gases might
be diverted and made to pass through the whistle
This bafﬂe was formed
when the latter is open.
by simply knocking in the piece cut from the pipe
when forming the aperture leading to the whistle,
instead of cutting
completely out. Other methods
might surely be devised for effecting this purpose
without permanently creating a partial block in
the exhaust pipe.

I

I

was troubled a good

I

is

I

whistle, and now the majority of these asking for
information want to know which is the best way of
ﬁxing and operating the appliance. Well, there are,
of course, several ways, and much depends on the
arrangement of the exhaust pipe and silencer on
the particular machine to which the whistle is to
I thought the best method of dealing
be ﬁtted.
with this matter would be to publish sketches of
my own whistle and mention one or two different
ways in which it may, and indeed has been, oper
ated, and the Editor acquiescing in the suggestion,
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An Efficent Skid Preventer.

The muddy and greasy roads of the past few
have given me ample opportunity for testing

weeks

Snowme- ARRANGEMENT

OF

Eanusr

WinsrLE.

"
ATTACHMENT.
THE " jAcK-No-Sxin

[

" jack-No-Skid," with
the appliance known as the
The
which
ﬁtted my machine some time ago.
device consists of
pair of legs, strongly made of
malleable cast iron, and adapted for attaching to
a

A

I

is

it

is

it

I

I

it

the sketches and suggestions
are presented
here
with.
In the case of my machine found
neces
sary to introduce a short length of additional piping
between the point at which the exhaust pipes joined
one another and the silencer,
the machine having
twin cylinders and a single silencer.
mounted a loose flange
On this length of piping
conforming as nearly as possible in outline to the
This
shape of the base portion of the whistle itself.
ﬂange is merely secured to the pipe by means of a
screw at each end, the only means of attachment
and the whistle being a square-headed
between
which provides a
screw having a spring washer,
ready and efficient means of keeping the whistle
closely up to the face of the ﬂange and adjusting
so nicely that freedom of movement
assured
It was quite
without allowing of any slackness.
an easy matter to secure the end screws of the
ﬂange by means of nuts on the inside of the pipe.
formed a
'On the base, or ﬂange, of the whistle
short projecting arm having an eyelet through
which can be threaded either a Bowden wire or the
commenced
shank of a small foot lever.
by using
the former method, leading the wire over two small
gr00ved wheels to an operating lever ﬁxed to the
top tube of the frame, just in front of the peak of
short coil spring served to close the
the saddle.
whistle when the operating handle was released.
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the chain stays, one on each side of the rear wheel.
the lower extremity of each leg a small rubber
tyred wheel is carried in a light but very strong
fork, which, together with the wheel, is capable of
being either raised or lowered at the will of the rider
to eﬂect the purposes either of a stand for the
machine or of preventing skidding on greasy roads.
The forks and wheels on each side are connected
by means of Bowden wire mechanism operated by
foot pedal, but when it is desired
a rubber—covered
to use only one of the legs, as for instance, when a
side car is attached, either wheel
may be let
down by hand independently of the other. In
this way when both wheels are resting on the
ground with the links or forks carrying them
pushed forward, as seen in the illustration, a per<
fectly rigid jack is obtained, having the advantage
that the complete machine may be wheeled about
as desired without letting it down on to the road
wheels or lifting the exhaust with belt on, and this,
I ﬁnd, spells a great convenience when etiecting
\Vhen the
adjustments or cleaning the machine.
rider is prepared to start he can, by pressing down
the foot lever, cause the wheels of the jack to spring
upwards and the machine is then lowered on to the
ground. The running position of the small wheels
is just clear of the road surface, and when the roads
are greasy, or treacherous patches are encountered,
a slight pressure on the foot lever forces the wheels
down into contact with the road and their presence
there eﬁectually prevents skidding.
I was a little dubious at ﬁrst as to whether the
device would be capable of holding up a heavy
twin<cylinder machine on grease-covered roads; but
after I had safely traversed the eight or so miles
of mire-besmothered train lines between the Agricul
tural Hall and High Barnet—part of the distance
laid with stone setts, with heavy trafﬁc
being
without any sign of skidding, i came
abounding
round to quite the opposite opinion.
My doubts,
also, as to whether the “ jack-No-Skid " was strongly
enough made to contend against the strain put
upon it by a motor bicycle weighing, without rider,
some 260 lbs., has likewise been wholly dispelled,
for no weakness has as yet shown itself in the course
of some three months or so of constant use.
“ The
Engineer “
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Replies in Brief.

H. L. (Douglas, I.O.M.).r—Yes. it is possible to
have adjustable tappets, and by so doing to over
come the difficulty of keeping the gap between
valve stem and tappet correctly adjusted.
It is
very important, however, that the means of adj ust
ment be both simple and secure or the arrangement
will give you more trouble than thatht displaces.
“
"

Xovrcun

(Hounslow).—The

equivalent

of

75 millimetres is roughly 3 ins., but your criticism
of the makers
is not altogether justiﬁed, as you
have not taken into account the number of revolu
tions per minute, which makes all the difference.
L. R. G. (Birmingham).—The use of unsuitable
engine oil leads not only to inefﬁcient lubrication
of the engine,
with its attendant evils, but also
frequently results in sooted sparking plugs and
much lie-clogged pistons and cylinder heads. Don't
try these experiments, but insist on having a well
known brand sold in the makérs’ sealed cans;
“
Max " (Finsbury l’ark).—Really
now.
But if
you do level the charge you name at the heads of
the makers
they may justifiably say you do not
understand the subject. There is no such thing as
timing gear where an automatic inlet valve is con
cerned, and as for your other suggestion,
if it were
carried out the machine wouldn't move an inch.
if you send a stamped addressed envelope we will
tell you why, but not unless.

A Simple Scribing Block.
HE

3y

“

Enwmsrowa"

sketch shows a. new form of scribing block
which will appeal most to those model engi~
neers of v.ry limited means, the base being an
ordinary bell top tapped out. The upright is a piece
of finished steel rod screwed into the bell and looked

Model
M.C.C.
A Hertford reader writes asking whether it would

not be possible to form a motor cycling club to be
known as THE MODEL ENGINEER M.C.C., member
ship to be conﬁned to subscribers and readers of
this journal. My correspondent thinks that such a
club would fulﬁl a useful purpose not only in bringing
many of the readers of the paper interested in motor
cycling together for the purpose of club rides and
other social gatherings,
but also as a medium for
personal intercourse and the exchange of notions
and experiences
in connection with the running
and management
of the machines
used.
The idea
rather appeals to me personally, and I shall be
glad to receive communications from any readers
who take a similar view, letters to be marked
“Club” and addressed to " Phoenix " at the ofﬁces
of Tm! Mover. ENGINEER.

The Auto-Carrier Sociable Tricar.
I regret that owing to a misunderstanding

the

touring model A.-C. tricar was illustrated in the
report of the Stanley Show in place of the low-built
racing type specially remarked upon in the letter

press.

by a small nut. The bell is ﬁlled with lead. as
shown, about i-ioth in, from edge; this will give
the block all necessary
balance.
The nut should
be cut and ragged
to allow the lead to get a
ﬁrm hold.
The clamp can be made from a pin
turned down and screwed for fly-nut.
Before
drilling holes for upright, allowance should
be
made for clearance, as shown at A.
The scriber was
made from an ordinary knitting needle, ground and
hardened.

.__.
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The

Gyroscope

The Model Englneer

and

cations:

Its Appli

From Spinning Top to Mono Rail.
By V. E. Jounson, MA.
(Concluded

[mm page 598.)

Travelling along a Straight Line, &c.
PROPOSE in this article (the last of the series)

points either
considering certain miscellaneous
hitherto not referred to or in regard to which
some little further elucidation will be advantageous.
First, as to the question of curves, everything de
pends really on the nature of the curve and the
Velocity with which it is taken. A mono-rail
only revolving in a
stabilized by one gyroscope,
vertical plane, will travel round a curve if the curve
be gradual and the velocity low, more especially
if the curve be broken by straight pieces which both
allow of and cause the gyroscopic axis to return
to its neutral position or beyond it in the opposite
It will also travel along a piece of
direction.
iron or gaspipc laid on the ground, pro
crooked
vided the crooks be ﬁrst in one direction and then
in the other. It will also balance itself on a slack
or even a swinging wire just as well as its more
elaborate prototype. for here the disturbances are
ﬁrst in one direction and then in the other. Not
only does a mono-rail model not object to such
"
a game of
swing," but it delights in such a per
Supposing
formance
(within reason, of course).
that one of these models be left in the middle of
a slack wire, say :2 or 15 ft. long (the length is
immaterial and only affects the time), gradually the
play of the gyroscopic axis sets_ up a. swing
ing action—this goes on gradually increasing—the
gyroscopic axis travels further and further back
wards and forwards along the contact planes, and
ﬁnally the limit is reached and the apparatus upsets.
Supposing just before the limit is reached the wire
be suddenly seized near the model and steadied.
instantly the model balances itself, and is not thrown
shocks,
off the wire, as might be expected.
Sudden
blows, gusts of wind, twists and turns, is what the
mono-rail delights in. Such do not upset it. Its
worst foe is steady, persistent, and, to take the
worst case, gradually increasing, force—in actual
In a full
travelling the least likely to be met with.
sized car, the rush of ﬁfty people from one side to
If they remained
the other would not upset it.
there, then the ﬁnal result would depend _on the
but, in any
righting and controlling apparatus;
case, plenty of time would be allowed them ‘to
In a car provrded wrth
redistribute themselves.
two sets of gyroscopes each set powerful enough by
itself to maintain equilibrium, the risk of accrdent
would certainly be less than by any other known
means of locomotion.
‘
The: Centre 0/ Gravity—In the foregoingarticlcs
l have constantly advised the placing of the centre
Supposing we take
of gravity as low as possible.
something in the nature of a stick or a sword—but
considerably heavier at one end than the other—
and balance it on our hand or ﬁnger, it is very
much easier to do so when the heavier end is on
top (in the air) than when it is resting on. our ﬁnger,
In the former case the centre of gravity is consider

and
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ably higher up.
In the latter case the are from the
centre of gravity to the ground is much larger, it
takes longer
to fall, and. since our perceptions
do not act instantaneously, is the more easily
restored.
For the same reasons a child tripping
OVer a stone falls quickly, whereas a man can often
recover himself.
The stilt gyroscope
is put on
stilts fore the same reason; this is controlled by
human agency.
By tapping, or knocks, or pulls
and pushes, it falls slowly, giving us sufﬁcient time
i/ we are quick to tap it in time. Its overturning
moment is, of course, greater owing to its height,
and
if we are not quick it will have become
too powerful for us to right.
Now, in the case
of the mono-rail model, controlled by mechanical
means inﬁnitely
quicker in action than human
agency, we place our centre of gravity as low as
possible, to make the overturning moment as small
as possible, and we so design our controlling appa~
ratus that it shall be brought into action with the
smallest possible practical deviation of the contain
ing framework from the vertical.
The m0n0-rail
rar is never given a chum: 0/ upsetting.
All swaying
and rolling motion is automatically done away
with.
Probably one of the features of the railroad
travel of the future will be not “cards” but
"
I might just mention an fmsran! that
billiards."
the application of the gyroscope
to ocean travel
La, to a steamer or vessel as a whole—is a failure,
not because it cannot be made to steady it, not at
all, but the steadying is done at the expense of
the waves breaking up the ship.
The two problems
are quite distinct.
The
Can—Having
constructed the controlling
and driving apparatus, there remains the enclosing
of the same in a suitable car.
This is a matter
which I must leave entirely to the individual taste
of my readers.
Great scope is afforded here for
originality of design.
Two points should, however,
First, let each part
be carefully borne in mind.
of the mechanism be easily accessible;
and,
secondly, let the car be as light as possible.
If the
model
be a hand-spun one then the gyroscope
with the pulley on its axis and band-driven should
be used.
Personally, I have never constructed
anything in the nature of a car, preferring to watch
the play of the controlling apparatus.
I have con
stantly advised constructing every part, save the
actual gyroscope, as light as possible, thereby giving
the balancing apparatus every chance.
It must
not be thought, however, that as in the case of a
ﬂying-machine model, meant for actual ﬂight, this
is practically a sine qua mm.
It merely gives
more allowance for imperfections of workmanship,
and a not very high rotation on the part of the
Increased spin means
gyroscope.
greatly
in
creased balancing power, but it also means more
perfect workmanship.
Lines [or Alana-Rail Illodels.—Practically
any
thing that a pulley-wheel can run on will do for
these.
Personally, I have generally constructed
the straight pieces
of ordinary galvanised iron
wire and the curves of ribbon iron, as being the
A little care and skill is
simplest and cheapest.
required in joining up the wire and ribbon iron.
I have found it answer quite satisfactorily to run
the wire (soldered) along the top edge of the ribbon
iron for a few inches and then take it gradually
down by the side of the iron—having previously
hammered
this portion of the wire more or less
ﬂat and siightly dented the ribbon iron—and fasten
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it. The one thing to avoid is anything in the nature
of a jerk, which might throw it off the line.
How to Place the Model on the Lina—In no case
'
should any reader attempt to construct an electric
monorail model until he has constructed a success ,
fnl hand-spun one.
He will rue it, if he does.
()ne
of the most difficult things to do--in fact, it is
well-nigh_impossible, unless it is done correctly,
except by chance—is, having spun the gyroscope,
The writer has
to place it on the line successfully.
on more than one occasion. after having shown one
of his models to a friend or two, purposely left them
on some excuse
or other.
alone with the model
On his return he at once knows, by the look on
their faces—you all know the look on a child’s face
when caught in doing something it should not—
that they have had a try on their own account
and failed. More than one scientiﬁc friend has
borrowed one of them to show it to another friend,
and failed.
Having spun the disc—be sure you spin it the
right way, so that it runs on the planes, not 01/
them—grasp the gyroscopic ring with one hand.
This prevents it careering backwards and forwards
along the planes, which has a great tendency to
The reason why it does this
make you nervous.
is because you do not—in fact, cannot—hold the
Holding the gyrosopic
model
perfectly steady.
axis steady a d in the centre of the controlling planes
lengthwise, place the apparatus as up
considered
right as possible on the line or wire, and boldly
it is of vital importance that the model
let go.
axis is at the
when
the gyi'oscopic
be released
middle. i.c., the neutral point of the controlling
planes.

How in I’rcvcnl lirm/mges.—ln the early stages of
experimenting it is certainly advisable to begin on
a line or wire but an inch or so from the ground,
The falls are sure to be
and not on one 6 ft. high.
numerous, and,above all, you want to avoid not only
actual breakages, but jars and knocks, which upth
the adjustment of the controlling planes and stops,
llaving
and mean hours of labour in putting right.
a certain amount of progress.
you may
achieved
There
wish to try it on a higher and longer wire.
is one very simple and easy way to avoid it falling
from such a wire to the ground : Fasten to one side
of the framework a thick piece of string. and then
fasten it to the other side of the framework in such
Let it be long
a manner as to encircle the wire.
enough to hang down a few inches below it. If it
falls off the wire it will, of necessity, be caught
by the string, and not dash itself to pieces on the
ground.
Of course, when the model is intended to travel
round a curve, previously carefully tested on lines
not at any height above the ground, the string or
anything of like nature cannot be used, and the
Be sure and see that
model must take its chance.
It is
it can take the curve steadily and freely.
not most likely, however, to fall whilst actually
taking the curve, but after it has left it some 2 or
3 yards; or, at any rate. such was my experience
in the earlier trials.
Other Methods 0/ Balancing—in the mono-rail
considered
in these articles, the balancing, or, to
more
due
correctly, the righting effect
Speak
solely, as we have seen, to hurrying on the angular
deviation of the gyroscopic axis from its normal
position—in other words, hurrying on the preces
sion—has been done by means of rolling contact.
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Now the truism that there is a best way of doing
anything must always imply that there is more
than one way of doing it. Reasoning by analogy.
then there must be more than one way of “ hurrying .
on the precession "—-the rolling contact one may
be the best, or it may not.
What other ways are
there, then, of automatically hurrying on the pre~
Well, this is a problem which I place
cession?
I will, however, throw a. sugges
before my readers.
it must clearly be something
tion and a caution.
which the slightest tilt of the containing framework
shall at once bring into play. This at once suggests
something in the nature of a pendulum.
It niight
be thought that if the bob end of a rather heavy
pendulum were connected
by means of suitable
pulleys and cord, with both ends of the gyroscopic
axis in such a manner that when the tilt of the car
to one side causes the pendulum to be out of its
normal position with respect to the containing
framework, the pull of the pendulum should assist
the precessional
movement of the gyroscope and
via wrsa. This method is a total failure. I have
tried it personally.
Such a pendulum—to be any
g00d-is too heavy and upsets the apparatus. and
there are other reasons.
There is, however, another
method—which l have not tried, not having yet
found sufficient time “that is not open to this
objection, and which [ fully believe to be worth a
trial.
In this method only a wry light pendulum
need be used.
Supposing we arrange a very light
pendulum in such a manner that when the con
taining frame work tilts a little to one side and
electric contact is made, which completes the circuit
between
the accumulators and an electric motor
also let the switches be so arranged
on the car;
that when the containing framework tilts a little
to the other side electric contact is made, and the
electric circuit again completed, but this time in
such a manner that it is in the reverse direction.
Let the motor be connected by means of an endless
cord, or other suitable mechanism,
wound on the
axle of the electric motor, with the two ends of the
Let these connections be so made
gyroscopic axis.
that the rotation of the motor hurries on the pre
cession,
motor, of course,
one rotation of the
hurrying it on in one direction, and the opposite
rotation in the other. \Vhen the car is upright in
equilibrium there is no contact, no precession, which
is what is required.
There may be something l have
overlooked: if so,l shall be glad to know of it,
Will it hurrv
granted that this is practicable.
in rounding a curve in either
on the precession
It would appear s1). There is prac
direction?
tically no limit to the power that can be employed.
Does this method then (if practicable) solve the
problem of a mono-rail car balanced by one gyrostat
only P I cannot say; experiment alone can decide
the question.
There must be —by analogy-- amore than one
of "automatically" hurrying on the pre
method
Only one (so far as I know) has been
cession.
Who among my readers will discover
made use of.
another way. and, by on doing. perhaps, solve the
problem of balancing a car by one gyrostat only?
ORDERS
were recently issued for the dockyard
staff at Sheerness to put down moorings in the
Medway for one of the large ﬂoating docks about to
be built for the Navy.
It is stated that the dock
will have a lifting capacity of 35,ooo tons.

December

The Model Engineer and Electrician.

2.1. I000.

A Home-made

Side Car.

By R. J. ENGLAND.
T may be of interest to motor cyclists who have
.a limited amount of money to spend on their
hobby to know how a. species of side car was
corstructed, at a cost of less than gs.
The writer, who possesses a 2} h.-p. RN. motor

ﬁfe,

i.

,

Tim Britnnn

wtrn

ills Sim-t FAR.

an old school friend over to spend
him early this summer,
and made
arrangements for a number of tours through the
-surrounding country, the. intention being to tow
the friend by means of a strap on an ordinary
cycle, invited
a week with

push bicycle. Now,
a short time before
the visitor was due
the writer learned
to his dismay that
the gentleman was
unable

to

ride.
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The front support—shown in Fig. i—gave most
trouble, owing to the fact that the writer does not
possess any forge, except the kitchen range, to
with two mangle-weights for an anvil,
gether
and some difﬁculty was experienced
in heating the
iron strip exactly in the part required. The steel
in.,
I in. by 3-16ths
to above,
springs,
referred
were next heated and carefully straightened out, then
cut to length. and forged to the correct shape.
Fig. 2 shows the method of coupling up the
back of
the
bicycle, and
requires little
\Vhen all the forging was done.
explanation.
the various pieces were carefully marked off
for drilling in the usual way, and brought to
a workshop, where all the holes were drilled
for the sum of is. The holes, as will be
seen, are mostly gm, the rest being } in.
The bolts were now procured, the longer ones
bolts with
being
glin
carriage
cup-headed
Three corners of the square
square necks.
were filed off, while the remaining one was
filed to form a feather to prevent the bolt
turning, a corresponding slot, of course,
being cut at each of the holes through which
the bolts pass.
Hexagon-headed steel bolts
were used for the smaller silt-s.
Before assembling
the parts, plugs of hard
wood were. driven into both ends of the
tube of the push bicycle, and also
steering
into each end of the two saddle pillar cross
tubes, and then ﬁ-in. holes were bored for
the bolts to pass through.
The drawings show the arrangement and
of ﬁxing each part.
It should be
method
noted that the tension in the diagonal stay may be
varied by raising or lowering the saddle of the push
A few trials will get the required position.
bicycle.
Raising the pillar inclines the motor away from the
attachment, while lowering has the reverse effect.

n)V.o
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To
push bicycle.
get any kind of at
tachment, such as
a regular side car.
was out of the ques
tion. owing to the
cost,

so

a

special

vehicle had to be
built.
The scrap-heap

was

promptly

but the
only materials
found were an old
disused bicycle and
the remains of a
child’s mail-car.
The springs of the car were care
fully removed :tnd used to form the whole of the.
back coupling, to be described
later.
About 7ft.
0f wrought~iron
strip ll ins. by 5 in. was next pro‘
cured from the nearest
stores, at a cost of 6d.,
and then the work commenced.
Some hours were
ﬁrst spent taking careful measurements
of both
motor and push bicycles, and then rough sketches
were made of the proposed arrangement.

F/‘o/r/

searched,

F17./

dow 0
[Elbe

Special care must be taken to get the wheels of the
two machines in line, the final adjustment being
made by altering the thickness of the wooden block

(Fig. l).
'
A handle-bar with one side cut away is clamped
in position on the push bicycle, its function being
that of a hand-rest, and it also holds the brake
Note, the saddle of the push bicycle should
lever.
be as far back as possible.
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The steering, with the side vehicle attached,
resembles that of a tricycle, and some practice on
a quiet road will be necessary before the rider gains
full conﬁdence in himself.
Of course. any attempt
to balance oneself as on a bicycle must lead to
disaster.
To take the attachment off or put it on requires
but should it be desired
only about ten minutes.

?

I

“1%”

i

$3 dd/e [oil/av
(Mo/or (ya/v)

End

e/e v.2 )IOH

I

Back s/‘ays
(pus/1 eye/e)
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who has now driven it for several months, and taken
various friends for pleasant rides through the
country, the total distance covered being many
Little explanation has been
hundreds of miles.
given as regards construction, for it is thought that
the
and only the
drawings explain themselves,
principal dimensions are shown. because these may
The drawings are, how
alter in different cases.
ever, to scale.
Should any reader require further information
the writer will be pleased to furnish same;
or
should anyone living near (Dublin) care to see the
he
do
so
an
by
may
making
machine.
appointment
The writer would advise any
through the Editor.
of
an
making
reader who thinks
attachment similar
to the one described above to make the wheelbase
ins.
or
more. but. as stated.
wider. say 24
19 ins:
is found to work fairly well.
The photograph shows
and
a
friend
from
returning
the writer
a drive.

A Model Torpedo
|

LTHOUGH

Boat.

By L. P. FREYBERG.

several accounts of amateur built
of torpedo boats and destroyers have
already been published, no two. in my
opinion, are ever the same, owing to the fact that
“
"
each one has his own methods of
manufacturing
the deck ﬁttings, etc.
For that reason they are
always of some interest to model boat builders.
models

I
5'0!

Ba clr for/r

k———

_r———AA

l9"

v

l
Barr/r

fork

‘

il'bo/Ls

_-_-i
'g:60//

i
Plan

\

i

Sadat/e

Pll/ar

’

Fir]. 2.

Ba

c/r

(Ma/or

spindle
cycle)

Fig 2 Back Gonna/ions
to ride without a. passenger. the push bicycle saddle
should be lowered, thus inclining the motor slightly
towards the right, and for safety the writer (who
often rides alone) carries a weight in a' frame bag
on the push bicycle. namely. one of the faithful
mangle weights before mentioned.
The attachment above described.
although not
perfect. has given great satisfaction to the writer,

The boat I am going to describe is a more or less
accurate model of H.M. Torpedo ~Boat No. 109.
and is my ﬁrst attempt at model boat building.
Built on the “ bread and butter " principle. its
dimensions are as follows: Length, 2 ft. 6 ins. ; beam.
6 ins. ; draught. 3 ins.. which shows at once that the
breadth of the boat is a good deal out of roportion
and takes a let off her speed. The hull is made of
white pine, the deck and keel being of teak, and, in
all, the boat took me just ﬁve weeks to construct,
'
‘
r
working only in my spare time.
_
The layers of wood forming the hull were screwed
down at either end. with a layer of either shellac
or Caementium between each plank. The reason
that I tried both was in order to ﬁnd out which was
the better of the two. and now that the boat is
ﬁnished I recommend
the former. as I found that
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latter, on being enamelled, became soft and
sticky along the cracks in the boat's side, the result
being that the paint came OK on one's hands and
spoilt the appearance of the boat.
LAs I wished to save both time and trouble, I did
the
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Great care must be taken to drill the holes so that
the screws come through central, as otherwise a
split plank will be the result.
The keel and stem were cut out of one piece, and

c/

are secured to the boat by means of small counter
sunk screws. The stern tube runs through the. after
part of the keel, which is prevented from splitting
by two small brass plates bolted on either side of

Fig
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not ﬁnish oil smoothly the inside of the boat, and
it was impossible to ﬁt strengthening
therefore
ribs in the usual way. So I tried the following
plan of using small brass screws instead, as shown
in Fig. i:

plank l drilled three equidistant holes
halfway through, and so screwed each plank
down to the one below by means of small brass
I found this made the sides
screws countersunk.
of the boat Very rigid, though, of course. this way
is no good for speed boats where lightness is required.
The holes were then ﬁlled up with. CaementiumI
thus preventing the screws from slacking back.

In

aside

each

. 7

ﬂu. uIﬂLl/J for
f]. B

_

C/u r'y/nq

fel'm/Ila /s

it. just where the tube goes through, and kept in
The hole for the stern
place by ﬁVe bolts (Fig. 2).
tube was drilled very carefully with the keel in
place, and was made a little smaller than the tube.
which was then gently driven into place, thus
It was then caulked
ensuring a very tight ﬁt.
inside the boat withalittle Caemen
tium, the result being quite water
tight.
For the next tip l am indebted
to one of my brother ofﬁcers, who
had previously tried it in his model
boat with great success. and is, I
should think, quite original.
Filling the Rudder (iland.~—This
was made from the bamboo cigar
ette holder as supplied in tins of
“
Three Castles" cigarettes, and is
ﬁtted straight into the boat just as
it is, in the follOWing way: A hole
was bored through the bottom of
the boat in line with the
keel.
slightly smaller than the holder's
The bamboo holder
thickest part.
(1 was then very gently driven in
through the hole b (Fig. 3), so that
the mouthpiece came in line with
the deck 0, thus making a tight ﬁt
with the largest part at b. The
tube was then trimmed oil at either
end and a layer of Caementium was
put round the base at d, and so making it quite water
tight. A brass bar 0, made from a picture‘hanger,
kept the tube in position, and the rudder spindle
was made so as to be a very tight ﬁt. The bar I: was,
of course, screwed into place before the last layer was
in position.
With regard to the rudder, this was
made from a piece of sheet brass cut to shape, and
sweated on to the rudder spindle, as shown in Fig. 4.
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The conning
\‘Ve now come to the (leek ﬁttings.
tower is a tooth-powder tin, with a steering platform
and bridge cut from a cigar box and bolted to it.
The weather screen for the bridge is made out of
tcbacco tin and painted. The searchlight is thr
mctal cap of a sparking plug mounted on a pedestal
by means of arms cut out of tin. The ladders to the
bridge are also cut out of tin, as shown in Fig. 5.
the holes ﬁrst being driller] out for the spaces in
The
between the rungs, and ﬁled out rectangular.
two funnels are made from the two halves of an ordi
nary travelling ink bottle, as used for fountain pens,
ancl are of wood, while the escape steam pipes are
two “ primer plugs" as supplied with tins of gun»
cotton, and bored out.
The cowls are made as follows: A small brass
paraﬂin lamp (price 2d.) was procured, the handle
and bottom were then unsoldc-rcd and the wick part
removed
(Fig. 6). This left only the oil part a,
which formed the cowl itself.
This was screwed on
to an inch of common or garden broomstick h, cut
out ready to receive it, the space in between being
filled up with putty, and the result painted.
The after torpedo tube is made from 4 ins. of
brass rod, bored, shaped, and mounted on a brass
The. two
wheel laid horizontal with the deck.
forward tubes are similar, exrept that they an
The after gun mounting holds the
only 3 ins. long.
steering gear, which is similar to that of Mr. J. R.
jack's model S.Y. Da/ilmr, as shown in your issui
of February 25th, 1009.
A diagram of the wiring arrangements is shown in
Fig. 7. The boat is driven by a small 4-volt motor
off an accumulator, which gives her a speed of about
,
4 knots.
The two charging terminals on deck allow the cell
to be charged without removing the deck, though
the hatch edk is removable so as to give across
to both motor and cell.

The Lacquering of Metals.
By E.

STANDAGF.

Brass.
N the ﬁrst place we will give some hints and
rules for lacquering this metal, in order that
we may have excellent results :—
(I) Be sure there is no oil or grease on the brass.
Do not touch the work with the ﬁngers, hold it
>
with spring tongs.
(2) Always handle with a piece of clean cloth.
(3) Heat the work so hot that the brush will
Suoke when applied, but avoid overheating, as it
spoils the lacquer.
(4) It is well to fasten a small wire across the
lacquer cup, from side to side, to scrape any super
The brush should have the ends
fluous lacquer.
of the hairs all exactly t-Ven; if not so, trim the
ends with sharp scissors.
(5) Scrape the brush as dry as possible on the
rim, making a ﬂat, smooth point at the same time.
It is well, to
(6) Put on, at least, two coats.
make a very durable coat, to blaze off after each
coat with a spirit lamp. taking care not to overheat
or burn the lacquer.
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( 7) Avoid handling lacquered
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work until cold.

MATERIALS FOR LACQUERING.
alcohol, turpentine,
The lacquer.~$hellac and
spirits of varnish.
blood,
.Maslic
red sanders.
varnish—Dragon’s
turmeric, gambogv, saffron, sandarac.
non MAKING LACQUER.
DIRECTIONS
Mix the ingredients and let the vessel contaiiing
them stand in the sun, or in aplace slightly warmed.
three or four days, shaking it frequently till the
gum is dissolved, after which let it settle
from
24 to 48 hours, when the clear liquid may be. poured

off for use.

FOR BRAss.
LACQUERs
No. i.-—Ingrcdienlx .'
l pint alcohol.
l oz. turmeric.
1 drachm each of annotta and saffron.
Agilate frequently for a week, ﬁlter into a clean
bottle, and add 1% ozs. of seed lac.
Let it stand,
with occasional agitation, for about one week.
No. 2.~~lngreriirnts : To 2% ozs. of alcohol add
enough gamboge to giv<- a bright yellow colour, and
3 ozs. of seed lac in fine powder, put in sand bath
until dissolved.
CoinuRu-Jss l.A(‘Qlll<IR.
No. 3.—I)issolve bleached shellac in pure alcohol.
settle and dccaut, make the lacquer very thin.
In preparing brass for this lacquer it is generally
dipped for an instant in pure commercial nitric
acid, washed in clean water, and dried in sawdust,
or immersed in a mixture of 1 part of nitric acid
with 4 arts of water, till a white curd comes to
the su ace, at which moment the brass is with
drawn, washed in clean water, and dried in sawdust.
In the ﬁrst case, the brass will be bright, in the
latter a dead ﬂat, which is usually relieved by bur
nishing the prominent parts, then the goods are
dipped lor an instant in commercial nitric acid,
and well washed in water containing argol, to pre
serve the colour till lacquered
and dried in warm
savdusl.
The varnish used is one Consisting
of
I oz. shellac (dissolved) in l pint alcohol.
To this simple varnish are added such colouring
substances as red sanders, annotta, dragon's blood,
to impart richness of colour.

Vioi.r.r Cocoon ox Bruss.
Ingredients.—i lb. of hyposul bite of soda is
dissolved in 1 gallon of water.
n another gallon
of water dissolve 6 025. of lead acetate (crystallised).
Mix the two solutions together.
and heat from
i 70 degrees
to :80 degrees.
Clean the' articles
thoroughly, and leave them in the solution until
the proper colour is reached.

To Wrurr: N BRASS.
Dissolve iﬁ lbs. cream of tartar in I gallon of
water and 2 lbs. of ﬁnely crushed tin.
To

PRODUCE

A SILVER \\‘nITE

COATING

0N

Bnass

Ingredients :
2 3 parts cream of tartar.
2 parts tartar emetic.
500 parts hot water.
25 parts hydrochloric acid.
(1.:5 parts powdered tin.
15 parts powdered antimony.
lleat to boiling, dip in the articles to be coated,
and the brass will have a durable white silver

coating.
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A Chuck for Holding Screws or

Bolts.

By '1‘. (Lotuswmu||v~(j.i<uMi-.
HF. accompanying drawings show a chuck de
Signed for quickly and conveniently holding
bolts or screws while being operated on in the
Fig. I
lathe. either for turning, milling. 0r slotting.
is a. front view of chuck, complete, ready for taking
a i-ioth-in. screw;
Fig. 2 is a sectional side view.
Figs. 3 and 4 section and face of back plate; Figs. 5.
h. 7, and 8 details of fittings.

and

Electrlclnn.
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Leaving this plate for the present, the stud shown
A piece of
Fig. 5 should he proceeded with.
.{-in. diameter mild steel rod is chucked, and tumed.
and screwed to the dimensions given.
The greatest
care must Ir: taken in the fitting of the plain portion
to the hole in the front plate.
It must he as perfect
as possible.
The locking screw (Fig. 6) does not
require any explanation.
these
the
front
Having
parts
completed,
plate should be attached to the back plate
and tightened up with one of the holes (a) in the
A .‘-in. hole should
position shown lor the taper pin.
be drilled E in. in depth. using the hole in front plate.
as a guide.
The hole in back and front plates
in

i
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The first thing is to maki- a pattern for the back
plate (Figs. 3 and 4), and have same cast in ll‘On.
The casting should then be chucked on a faceplate
!
or otherwise, and the centre hole bored out and threaded to suit the lathe mandrel on which it
is intended to be used.
it should now be
on its own mandrel.
and ﬁnished
removed
The ,‘-in. bolt hole should be marked olf,
drilled, and tapped. care being taken to sm
that this hole is at right angles to the face.
The front plate—shown in Fig. i—should
now
be taken in hand.
A piece of mild
steel will be required 3 ins. in diauu-ter by
j in. thick. This should first be chucked by
ihe edge, and the centre hole carefully bored
out and ﬁnished, as also the front surface.
The plate should be rechucked on a mandrel
exactly ﬁtting the hole in centre of plate,
and preferably with a ﬂange, so that the
finished surface of plate may be well and
The edge and remain
squarely supported.
ing surface should now be turned to size and
The next step is to locate the
polished.
If an overhead
holes (a) for the taper pin.
is available, this can easily be done with
the drill spindle and a fin. drill.
The eight divi
sions being obtained from a division-plate or the
spur wheel of the back-gear, and the spindle adjusted
so that the circle of holes is 1} ins. from centre.
Failing this, a circle should be lightly scribed ii ins.
from centre, and divided into eight parts. The
intersecting lines should now be centre-punched,
and the holes drilled in any convenient manner

\‘W

J

illﬂ’rcdd
F,9 6

,.

'11"

F19.

Fig

8

should now be worked taper with a suitable rimer
to ht the taper pin shown in Fig. 7. The rimer
should be marked or measured, so that the remaining
holes in top plate should be got out alike.
The litting shown in Fig. 7 should be made of

and the. taper pin riveted in as shown, or it
may be kept separate. and the bent part simply
used to keep pin in place, which would save undoing
screw each time the chuck was altered. This por
tion could be made in many ways, and which does
not much matter, provided it secures the front plate
ﬁrmly and the screwed holes in exact centre line.
Th.~ position for the retaining screw can easily be

steel,
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obtained by placing taper pin in hole and scribing
inside of hole on bracket on the back plate. This
is drilled and tapped for fin. screw.
Having the chuck so far com leted and assembled,
the_setting out and tapping 0 holes for the recep
tion of the various sizes of screws is the next opela
tion. The chuck being mounted on the mandrel
with the taper pin ﬁrmly locking the front plate,
a small centre-mark is carefully turned for the exact
The drill—which, of course,
guidance oi the drill.
should be of tapping size—~is held and advanced by
the back poppet, and the plate drilled through.
The hole is now tapped in a similar manner, the
end of tap being supported and advanced by the
back poppet, so that the line of screw shall be per
Each size hole and screw should be
fectly true.
made in the same way, the front plate being revolved
and secured in the diﬁerent positions by the taper pin,
and thus each hole will be located in exactly its
If desired, each hole can be titted
correct place.
with a setscrew (Fig. 8), as shown, so that the screw
being operated upon can be fixed at any point.
Should the Chuck set up undue vibration when
running at speed, it should be balanced by attaching
weight at the back of the chuck, as shown. This
can be done in any convenient manner.
if only small threads are required, the plate may
be divided into a greater number of holes, and is
a matter for individual requirements.

A Model Travelling Saw Bench.
By 1011»: A. Dow.
HE accompanying photograph

illustrates a
model travelling saw bench, the result of
some months' work in my spare moments,
The prototype is the bench used on the estate where I
am employed [or cutting up fencing and other
material [or estate purposes.
My ﬁrst job was to make a complete set of

and Electrician.

and is ﬁtted on underside with a self-acting rack and
pinion movement actuated from the main or saw
spindle. This (the spindle) is of silver steel, turned
down and shouldered to ﬁt the brass hearings, the
saw end being screwed and ﬁtted with nut and circu
lar plates to facilitate the clamping up of the saw ;
this is 4 ins. diameter, cut out of thin sheet steel
and ﬁled to shape.
“
" ﬁnish,
The model is painted drab, with a dead
The details of the prototype
and looks fairly well.
have been copied throughout : all screws, bolts, and
ﬁttings are to the scale mentioned and ﬁnished

polished.

Fdr—

the Bookgielf.

Tue Berlsu JOURNAL PliOTOGRAPiilC ALMANAC.
London:
lieury Greenwood & Co.
19m.

Price, is. net; cloth, 1s. 6d. net.
Postage,
4d. extra.
The 1910 edition of this standard photographic
reference book is fully up to previous issues. both
in size and in quality.
The leading article, if
it may be so termed, is by the Editor—Mr. Geo. F.
Brown, F.l.('-., and is entitled, “ Lens Calculations
It is intended to show
by Mental Arithmetic.”
how ordinary lens calculations can be worked out
by anyone who knows the usual rules of multiplica
tion and divisiOn, and will, we think, he found very
to those who have much to do in the
acceptable
way of copying and enlarging. A section devoted
to an epitome of recent progress gives in a concise
and useful fashion the recent happenings in the
photographic world. and the latest novelties in
both apparatus and methods; while a further chapter
on apparatus deals very fully with the various ap<
and materials which have been placed
pliances
of the previous
on the market since the appearance
edition of this book. The list of standard formula:
for the principal photographic processes. the various
_chemical and optical tables, and the other useful

MODEL or A TRAVELLiNG
drawings ; then followed the p itterns for standards,
saw cl-inips, bearings, etc., which are all of brass,
and were cast by a ﬁrm advertising in THE MODEL
The model is to a scale of an inch
ENGINEER.
ins.,
to the foot, the over-all length measuring 2 ft.
or equil to 33 it. in the original (full size).
The general woodwork is of yellow pine ; bearing
blocks of beech; the turned rollers are of birch.
The travelling
and are ﬁtted with steel spindles.
table is built up of mahogany strips, laid and glued
together length- and crosswise, to prevent twisting,
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SAW

BENCH.

matter contained in this volume fully
“
Photographers' Daily
justify its sub-title of the
As usual, :1. large proportion of the
Companion."
1, 300 pages of which the book consists is devoted
but as these form an
to trade advertisements;
excellent guide to the productions of the leading
ﬁrms, they are quite in keeping with the character
of the volume as a work of reference.
Altogether.
" is
“
wonderful value,
the
1910
B.]. Almanac
and will, we imagine, enjoy as big and as rapid a
reference

sale as ever.

The Model Engineer and Electrician.

Practical Letters from Our

i

Readers.

{The Pdilar mail“ mid": Io make use0/ this column [or the full
disrussiim of mailers of practical and mutual interest. Latins
may be Signedmilk
nom-de-plume, i/ desired, but the full
name and nddrrss a! the senderMUST invariably be munch“.
thoughnot necessarilyfor publicahonJ

I

\

as gas enters
Then couple up
gas-bag.
The
rubber pipe in any convenient place.
measurements
of pressure are taken between rise
and fall of column of liquid as gas passes to engine.
I have 2 ins. by day, 3 ins. evenings, here.
In conclusion, I might mention I have had over
twenty members of the Manchester Society of Model
I make use
Engineers viewing my plant at work.
service,

with

A Small Gas-driven Electric Lighting Plant.
To THE EDITOR OF The Model Engineer.
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of my gas engine,

etc., testing dynamos made by
the Society.
This helps them along,
also interests me. It will not be out of place to
am a member of this ﬂourishing Society.
say
At an early date
hope, with the courtesy of
the Editor, to give photograph and details of a
by 2—iu. high-speed open type steam engine
3-in.
am just about completing, ﬁtted up with shaft,
to
governors, and reversing gear, etc.
hope
exhibit this model, so
am sparing no pains to
get good and highly ﬁnished work into it.—Hoping
my letters, etc., will not take up too much of your
of

I

I

members

I

I

valuable space—Yours

faithfully,

F. “'EerORELAND.

SUMMARY OF Tesr.

[con.]

;

:

;

Taken Nov. 3rd, 1909, of working model gas engine
at F. Westmoreland's, ECCIes, Manchester.
Engine driving dynamo; belt drive
charging
four iooamp. accumulators.
Time
10.30
total,
a.m. to 4.30 p.m.
hours.
Diameter, 21» ins.; stroke,
Cylinder:
3} ins.;
r.p.m., 600.
Dynamo:
r.p.m., 3,000.
Gas used: Salford Corporation;
temperature,
bar pressure,
ins. water,
pressure,
14° C.;
2

I

I

I

DEAR Sim—After the publication of particulars
of my lighting and charging plant in the issue of
September 16th, I read with interest a few remarks
I
by one or two readers in October 14th issue.
have been trying to ﬁnd time to reply to these
letters, also to get a few reliable ﬁgures from a test
of plant. I have at last managed a few spare
hours to do this. I hope the few ﬁgures will be useful
to fellow-modellers. I also hope Mr. T. H. Cook
will be further interested should he see the ﬁgures.
Price (London
The test was taken by Mr. F. \\'.
ofﬁce address I enclose to the Editor), who, by the
way, is a gas engine expert, and has held the post
of testing engineer to one of the largest gas engine
So the ﬁgures may be taken
makers in England.
as correct.
The plant was run for six hours.
charging four 100 amp-hour, 4-volt C.A.V. accumu
lators.
For particulars, see figures I give at end of
this letter.
I would next like to point out that there was a
misprint in the September 16th issue, with reference
to the number of lamps I stated
the dynamo
It should read six 3o~volt 8 c.-p.
would light.
I have w_ritten the Editor to
ordinary lamps.
as it was no fault of mine,
rectify this mistake;
I am sorry Mr. R. C. Hill was misled.
l do not use the dynamo so much for lighting
purposes as for exp:rimenting, so do not bother
I use the plant for
about high efﬁciency lamps.
charging purposes, as I have a number of large
batteries to keep in order.
I note Mr. Douglas Steers is a critic on the cir
I did not state
culating pipe work of my plant.
that I was troubled over the water getting hot.
That would not stop my engine working. I should not bother even if the water boiled.
I men
tioned the tank would be an improvement if
it were larger, as I ﬁnd my engine works best
when the water is about 140° F., for, naturally,
as plant warms up consumption goes down.
Per‘
haps I should not be far off the mark if I said a large
salmon tin would last quite as long as the majority
of amateur-made small power gas engines would
run driving a dynamo on load. There are excep
tions, but the efficient small power gas engines are
few and far between.
I hope Mr. Douglas Steers
does not hint that by using a return pipe, with a
large sweep to top of tank, that it would stop the
water rising in temperature when engine was at
work.
have no trouble with water not circulating
properly, nor do I ever expect to have, unless the
bore of pipe work gets choked with any foreign
matter.
Perhaps Mr. Douglas Steers roads more
than he puts into practice. I have no time for
theory—my work is all practical.
I give sketch of pressure
I use.
It
gauge
is simple to make, but very useful.
Bend 13 ins.
of {-in. glass tube as sketch. Clip to a piece of
board.
Half ﬁll with water (coloured). I use a
little ink for this myself. Put a. T-piece in pipe

(>25

30 ins.

6
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Load at switchboard : Steady.
5 amps. 23 volts =n5 watts.

= -154 elec. h.-p.

=19 b.h.-P.
Dynamo efﬁciency at 85 per cent. and 5 per cent.
allowance for drive.
Gas consumed: Total, 69 cub. ft.
1
11-5 cub. ft. per hour.
= 100
,,
kilowatt hour.
= 74'6
,,
electrical h.-p. hour.
= 605
,,
b.h.-p. hour.
Cost: Gas at 25. 3d. per 1,000 cub. ft.
27 pence per unit.
,,
201
electrical h.~p. hours.
,,
,,
brake h.-p.
i-63
Cost of charging four loo-amp. accumulators:
=1-85

pence.

Lubricating oil : Inﬁnitesimal .
Temperature rise of water :=58° C., 136'4° F.
Attention wanted : Nil.
A very good performance for so small a set.
W. T. FRANK PiucE.

Vacuum Tube Effects.

TO THE EDITOR or The Model Engineer.
DEAR SIR,»A day or two ago I bought THE
MODEL ENGINEER Handbook No. 11, “ Induction
Coils for Amateurs."
On pages 67—68 it is stated
that if an electric lamp is held close to a terminal
of the secondary coil it will glow with a bluish light.
This I had discovered some time ago with a. l- in.
spark coil and an old ﬂash-lamp bulb.
The lamp
was ﬁxed to a piece of wire connected to the ter
minal from which the “ static eﬁect " was observed
to take place, the bulb seemed ﬁlled with a bluish
light, which was more brilliant if I touched the glass
of the lamp with my ﬁnger; allowing my ﬁnger
to touch the cap of the lamp I received a shock
so I cast about for an idea which would, when put
into practice, obviate the necessity for the “ touch
After trying various methods I found
ing scene."
that a small disc of thin leadfoil. cemented to the
glass and connected
by a. ﬁne wire to the other
secondary terminal, gave an effect quite as brilliant
if not more so than the “ ﬁnger act." I thought
this might interest some of the readers of THE
MODEL ENGINEER.—Y0ul'5 truly,
TEAGUE.
DOUGLASLG.

To

and
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that 'invaluable' alloy, ‘silver steel.’ were alone
the fashion.”
I should like to know if the " silver steel " now
manufactured is similar to that mentioned in the
extract above, containing metallic silver.
Your correspondent also mentions in his excellent
article that 30 degs. or 45 degs. is a suitable
angle for lathe centres.
This seems to me to
be unnecessarily small, and is less than the usually
I was very much interested in Mr.
accepted angle.
Fraser's instructive article, and should like the
points I have mentioned settled.—~Yours
truly,
E. W. PAnxm.

To THE EDITOR or The Model Engineer.
Sm,—In reply to your correspondent, Mr. E. W.
Parkin, I regret that I am unable to give the exact
constituents of the present-day silver steeL
My

of the steels mentioned in the article
of November I 1th have been conﬁned to the practical
I can only suggest that the
or workshop side.
Editor publish Mr. Parkin’s letter in the hope that
someone engaged in the production of silver steel
will reply. The alloy mentioned by Mr. Parkin
was troublesome and costly to produce,
and by
1862 it was some thirty years old and its use was
declining (see the London Mccham'cs' Register, far
1827, Vol. I, page 260).
My reasons for stating that, as far as l was
aware, metallic silver did not enter into the present
Similarity between
day article were as follows:
silver steel and high-grade black cast-steel rod
(1) in grain when fractured ; (2) in hardness when
made up into tools, and hardened
by exactly the
Unless Farraday and
same methods;
(3) 'price.
Stodart's process has been simpliﬁed or abandoned.
the result could scarcely be sold retail in London
for about IS. 6d. per 1b., the price of l» in. diameter
bright (or “silver") steel at the present time.
talk.
Practical men whom I have _
(4) Workshop
known—some of them from Shefﬁeld—nearly all
agree that it is merely high-grade cast steel ﬁnished
true and bright, and made slightly more compact
in grain by cold rolling or drawing.
In reference to lathe centres, the angle given IS
that to which the. slide-rest should be set when turn
ing centres, and is half the combined angle, thus
giving centres of 60 degs. and 90 degs.--Yours
E. W. FRASER. _
faithfully,
experience

Silver Steel.
or The liloch Engineer.

THE EDITOR

DEAR SIR,—I see that your correspondent, Mr.
Iimest W. Fraser, in his article, " Making, Harden
ing, and Tempering Small Tools," in your issue
for Novomber ilth, states, regarding silver steel:
"
As far as the writer is aware, metallic silver in
no way enters into its composition."
In reference to the above, I quote the following
from an old treatise on the making of steel : " Messrs.
Farraday and Stodart, a few years since (1862)
made a series of experiments on the combination
of some other metals with steel.
Amongst the results
the following appears
to be worthy of notice.
Silver can be alloyed with steel only to the extent
of a ﬁve-hundredth part; when more was used,
it separated out. The alloy was said to be excel
lent, and the extra cost was far more than counter
balanced
by its excellence. . . . For a while
knives and scissors, exquisitely ﬁnished, made of

Electrician.

To

Model Sugar Refinery.
THE EDITOR OF The Jllodcl Engineer.

DEAR SIR,—C0uld you inform me as to the size
of engine and boiler needed to use with model sugar
reﬁnery described in the issue of September 23rd
of THE MODEL ENGINEER, and also the cost of the
reﬁnery to make P The engine and boiler 1 suggest
in. by! in.,working at
are a horizontal engine of
60 lbs. per sq. in., with a No. 2 Babcock water-tube
boiler, size 8Q ins. by 3 ins—Yours truly,
‘
E. A. LATTER.

i

To THE EDITOR or The Illodcl Engineer.
DEAR SIR,—-\\'ith reference to the article published
September 2 3rd, the size of engine required is about
in. by l in., at 60 lbs. pressure.
The centrifugal
will take the most power, as it requires to be given
a high circumferential speed to bring into action
The greater the speed the
high centrifugal force.

i

The Model Engineer and Electrician.

The Societyof Model Engineers.
1']

[Ropom o/ mmings should be sent to the aﬁm 0/ Tu: MODEL
ENGINEER wixhoui delay, and will be msnted in nnv par
ticular mu:
receiwd a clear mm days (76/07:Its usual
Jan of publication]

N Tuesday,

London.

Novrember
30th, a party of the
members visited the Works of Price's Patent
Candle Company at Battersea and inspected
the machinery engaged in turning out the candles,
night—lights, and other articles for which the ﬁrm is

shredding, and stamping departments were succes
sively visited, and the many labour-saving machines
installed there closely inspected, and their action
The stearine department
and purposc explained.
came next, the party seeing the raw stearine being
through cocoanut
by hydraulic pressure
pressed
subsequently
ﬁbre mats to extract the oil, which
then the boiling house,
used in textile processes;
where parafﬁn-wax was being melted and reﬁned;
then on to the candle and night-light moulding
department, where several patented machines for
moulding self-ﬁtting candles were seen at work.
The printing and night-light case-making depart
ment completed the manufacturing part of the
works, and after a short inspection of the employees'
recreation hall, which was found a most comfortable
return
and roomy apartment ﬁtted with
stage,
was made to the sample room, where a hearty vote
of thanks was accorded the general manager of the
Company for the permission granted, and to Messrs.
Allen and Brooker for the painstaking thoroughness
in explaining to the members the varied processes
and the complicated machinery employed.
FUTURE MEErIncs.—To be held at the Caxton
Hall at o'clock. Monday, january 3rd: The ﬁrst
of the series of informal demonstration-Ina:tings to
be held during this year will be held on this date,
when demonstrations of turning, tool grinding. and
shaping will be given by members of the Technical
Committee. It
hoped that a large number of
a

is

degree

a

of whiteness in the crystals. As
the quantity of steam, it will be noticed
that if the would-be reﬁner is only using one
"
strike " at a time, that is, a. melting pan full of
juice, the various pans will be in operation singly,
and the quantity of steam sufﬁcient to drive the
above engine will be ample.
In the matter of ex
pense, this lies entirely with the maker’s initiative
for using up scrap material, and this was the de~
signer's main point when constructing.
The elbows and cocks will be the most expensive,
and all, or most, of the tanks and pans can be made
from the scrap box, well-known to most careful
model makers, who store up anything likely to come
in useful.
Trusting the above points may be of
use to your correspondent or any intending builders.
>—Y0urs faithfully,
F. Coxon.
greater
regards
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MEMBERS AND FRIENDS OF THE BIRMINGHAM AND DISTRICT SOCIETY or MODEL ENGINEERS ON THE
SATURDAY, Nov. 20, 1909.
OCCASION or THEIR VISIT TO THE BIRMINGHAM UNIVERSITY, BOURNBROOK,

:

members,
particularly juniors, will attend these
meetings, where much expert advice and instruction
'will be available. Thursday, January i3th Ordinary
C. Crebbin (member) on
meeting, lecture by Mr.
“

].

The party, in charge of two of the staff
Allen and Brooker), made a prolonged tour.
visiting ﬁrst the machine repair shop where the
repairs to the various machines are expeditiously
dealt with. In the woodworking shop the several
ingenious machines for nailing together the immense
number of boxes required for packing purposes were
the laboratory,
seen in operation;
soap-boiling.
famous.
(Messrs.

Compound Locomotivr s."—Full particulars of
Society and forms of application may be ob
tained from the Secretary, HERBERT G. RIDDLE, 37,
Minard Road, Hither Green, S.E.

the

The Model Engineer and Electrician

Provincial

Societies.

‘Blrmlﬂgham.—RIEETING.—On Wednesday

even

ing. December
ist. the ordinary monthly meeting
of this Society was held at the "\Vhite Horse.” Con
greve Street. Birmingham.
There was a very good
attendance to hear the lecture by Mr. H. P. Fblland,
as previously advised, on "Aeronautics."
I should
here like to point out that through an error, Mr
H. P. Follanrl was advertised as of the “ Model Aero
Cluln" instead of which he is Treasurer of the
"
British Aero Association." a new society latelv
formed in Birmingham for the advancement of
model
flyers.
After the formal business of the
evening was completed Mr. Folland commenced
the lecture, and everyone
Present was immediately
interested. In the course of the lecture Mr. Folland
read a short history on attempts to solve the problem
of ﬂight since the tenth century.
He also, with the
aid of a blackboard, sketched a few diagrams, which
were a great help in explaining various points. The
construction of various machines was also described.
and great interest was shown in the selection
of
model ﬁyers kindly br0ught by Mr. Folland.
At
the conclusion of the lecture, he gave a number
of experiments with a good selection
of paper
“gliders,” which were greatly appreciated. and for
the time being most of the members
were trying
their hands as " embryo aviators."
It was un'
doubtedly one of the most enjoyable evenings that
has been spent since the formation of the Society,
and at the close a hearty vote of thanks was passed
to Mr. H. P. Folland.
NEXT MEETING.—The next meeting will be held
at the “ White Horse," Congreve Street. Birming
ham, on “’ednesday evening,
January 5th, 1910, at
This is the last day for entries to the
7.30 pm.
present competition, and members
will do well
to immediately enter their names with the Secretary
required
by the rules of the competition).
(as
New
members joining on this day will be eligible to enter
[or the competition—All
information concerning

‘

!
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The dates of the January meetings will be
Fridays, 7th and 21st prox.—Further
particulars
may be had from the Hon. Secretary, H. B. STEPHEN
SON, 9, Lower Sackville Street, Dublin.
ings.

Queries and Replies.
[Alhmli'on is especiallydirectedto the first rendition given below.
and no noticewill be taken a! Qurri'zs no! complyingwith the
direction: therein slalrd. Letters containing Qunirs musl t!
markcd on the lap left-hand corner of Ur: envelope“Query
Department." No othcrmailersbut than relating to ﬂu (Merits
shouldbe rnzlosedin thesameenvelope.
Querieson subfeclsmlhm the scopeof this journal are replied 10
by past under the following conditions:——(i)Queries dialing
with dislina subials should be written on diﬂnonl slips, on
one side 0/ the Papa only, and the stndcr's name IUST be in»
srribtd on lht back. (2) Qurrizs should be accompanied,
wherein possibla, with fully dimensionedSkl‘lCMS,and con!
spondmtsare recommended
to keepa copy 0/ their Queries for
rt/crencz. (3) A slumpedaddressedenvelope(nol post-card)
should invariably ht rnclortd, and also a " (hunts and Replies
Coupon" (ul oul (mm the advzrlisemerilPages of {hecurrent
H'Sill'. (4) Querieswill be answeredas rarly as possibleafter
m:an bul an interval0/ :1fourdays must usually elapsebc/or:
the Rrply can be forwardrd. (5) (‘orresPr-ndmlswho require
an answrr mscrtrd in lhis column should understandthat some
ranks must elapse br/ore the Reply can be published. Th!
inn-man 0/ Rrplies in this rolumn cannol be gunrantad
rm All Quan‘esshouldbe addressedto The lidilor, Till Mona]
Exomaisn, 26—49,Poppin's Court, Fleet Slrzd, London, 5.6.]
The [allowing are salaried[rum the Queries which low: bun replied
lo rumlly :—
[Zl.3651 Stephenson
Link Motion. 0. C. (Gillingham)
wriles: l have a horizontal engine, I s-ioths ins. bore, with if-in.
stroke and Q-in. valve travel. I wish to ﬁt Stephensonlink motion
to it. Will you tell me how long the slot in link will want to be ?
Hon to get the distancebetweenthe two centresA and B in sketch.
Fig. I. Do the two eccentricscomeat right anglesto each other ?
This is a matter of design and can only be settled on paper, all
other details of the en he being to hand. We, however,can help
you in some degree. l ths link will Work in all right, make it as
sketch (Fig. 1). The radius oi the slot should be equal to thr
length of B (the eccentric rod and strap between centres) plus
dimension A which is 9-16ths in. With 3§-in. eccentric rods thr
radius would be 3} ins. + 9-16ths 4 i-lbth ins. Make the

-

A

L
‘
N'xlaoJ

B
F19 /

Fig

3

or
Sunsvss.

POSITION

LAUNCH TYPE LINK.
both the Society and the competition can be ob
tained from the Hon. Secretary, C. H. Hawmasrono,
3, Boscombe Road. Greet Hill, Birmingham.
readers
Dublin.~——\Vill
residing in Dublin and
its vicinity please note that this Society has been
formed P Meetings are held at the Society’s rooms.
9, Lower Sackville Street,
at which the reading
and discussion of papers, exhibitions, and trials of
models are held.
The annual subscription, which
can be paid in two instalments. is 55.
Visitors interested in model engineering,
model
yachting, etc., are at all times welcome to the meet

DIMENSIONS FOR LAUNCH Tvpr. LINK.
thicknessof the link 9-32ndsin. With reiereuceto the mcmtrirs,
theseshouldbe placedon the shaft in the proper position,according
to the lap and lead required. 'Ihev should,in a normal case, be
placedas shown in Fig. 3. We recommendyou to study the valve
gearing chapters in Greenle book, “ The Model Locomotivr-,"
price 65. net, 65. 4d. post tree. And also our sixpenny handbook.
“
The Slide-Valve," by W. 1. Tennanl, price 7d. post tree irqu
this oBioe.
(21,499]‘Smokebox
F. J. (Leamingtou)
Front Casting.
writes : Will you kindly tell mewhere1can obtain a smokeboxfront
casting for the geared shunting engine described in your issue for
july nth, [907? Mr. Greenly states one is (obtainable, but
does not say where.
in re rly to your letter we ﬁnd that the casting is one of Messrs.
asseu-Lowke <5.Co.'s (Northampton) GER. 7-16ths-in
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scale, model set. This is not now listed, but possibly you can
obtain a singlecastingfrom this pattern for a few pence.
A. L. (Nous) writes: I
l22.7051 (lea Engine Trouble.
would be much obliged if you would let me have an answer to the
following, with regard to a gas engineof about 8 h.-p. Some nine
>r ten months ago an engineer (or rather, he called himself so)
from Nottingham put a second-handgas enginedown for a party
close by where I live, but ever since it was put down, they have
neverbeenable to get any work out of it. If they had only a small
load on, it pulled up and stopped. Not long ago it went wrong
altogether,and would not go at all, and they askedme if I would go
and see to it. Well. I went, and upon examination I found that
the exhaust valve did not close.at all when it should have done.
It allowed air to be sucked in at the same time as the air and lids
on the ﬁrst outward suction stroke. All this I reset, so that the
valves openedand closed in the proper position, according to your
handbook, and upon the ﬁrst trial afterwardsshe went excellently.
But there are now a few details I want to know about. When she
runs for sometime, say about 20or 30 revs., the gas-bag.I noticed,
was empty, and shedid not seemto have the proper supply of gas.
Upon looking round again, alter the valves were set for opening
and closing at the proper position, I saw that it was a thirty-light
meter, and it is placed a considerable distance away from the
engine. The pipe for supply of gas to the engine was a 2 ins.
diameter (gas) within about 12 ft. of the engine; then it was re
duced down to 1 in. diameter (gas) to the gas bag and engine.
Another thing I found was that the air-silencerwas ﬁlled with a
kind of ﬁbre-~(I think they call it cocoa matting), but no plate at
the top to regulate the proper quantity of air into the cylinder.
Now this should not be so, should it ? There should be a plate at
the top drilled a certain size hole for the proper proportion of air
to enter. This silencer is about 6 ins. diameter where the cocoa
matting is in, and about 6 us. or so long; and at the top it diminishes
to a bottle-neck shape,which is 2 ins. diameter in the bore. The
plate of the gas-checkis only 5-ibths in., aid the air being 2 ins. ;
at this rate the mixure consistsof about forty parts air to one 28>.
as the area of the 5-t6ths-in. bore to the area of the 2 ins. is in
about this ratio. I am thinking of making and ﬁtting some plates
in, say, from Z in. diameterup to about 1) ins. (by i-ioth in. larger
each in the bore) ; thesewould be in the.proportion of about eight
to twelve parts air to one gas, as the {-in. bore is about eight times
the areaof the 5-ioths-in. bore (gas). Shall I have to take someof
the cocoa matting out, as it is packed in tight? Again, I have
thought of increasingthe diameterof the gas supply to the engine,
say i} ins. Would tb:s be too large? I have given you about
all the details, I think, as to how I found it, and as to what I pro
pose to do, and now I want to know of any suggestions,etc., that
you think would be helpful and which I have overlooked—anything
which you send in your rqu I shall be thankful for. In con
clusion, I may say that l have-Runciman’sexcellentbook, “ Gas and
nil Engines, and have found it of great beneﬁt,it being written in
a very plain and straightforward way.
In reply to your letter M gas engine,the following noteswill. we
hope, assist you over the difficulty. First, re gas-bag: If it is
fitted with an anti-ﬂuctuator, it is probable that the litter requires
adjustment. There are various forms on the market, but the
principle upon which they Work is the same in most cases. The
rubber front of the gas-bag is connected to a system of levers,
which operate a valve situated between the bag and the supply
pipe. The arrangementis such that, as the engine sucks gas, this
valve is almost entirely closed. But, betweenone suction stroke
and the next, the gas-baghas time to fill again, provided things are
adjusted properly. But it sometimes happens that it dors not
till in time, and so, after twenty or thirty suction strokes, there
is practically no gas for the engineto take. This is evidently what
happenedin your case. lf you will turn up page 474, May 17th,
1906, issue of THE MODEL ENGINEER, you will find a drawing of
an anti-fluctuator, which illustrates the above remarks. The meter
(thirty'light) is quite large enough, provided there is a fairl ' good
gassupply in your district. The rule, such as it is, for sizeof meter
is: 3 X b.h.-p. of engine + 5 — size of meter in lights. For
larger engine the + 5 may be omitted. Re air-box : This should
be thoroughly cleaned out; then a few different sized air-checks
should be madeout of tinplate, with holes of from, say, i in. up to
r in. diameter,and insertedbetweenthe top face of air-box and the
port face which it bolts up to. Then start engine up with the gas
cut down as low as possible,and gradually increaseit until you get
maximum power. Remember, that the moreair and the less gas
you can make her take the better, provided, of course, you get
good ﬁres. A rough guide is to watch the number of times she
cuts out when running light—i1!" she should take gasonce in about
ﬁve or six cycles if everything is as it should be. On someengines
the ﬁres go up as the load is put on engine,so you must take care
that you do not get too early and violent tires. If you indicate the
engine,of course,you will soon seeexactly what is goingon ; other
wise, you can tell fairly well by the sound of the ﬁres and the way
she runs generally. R: water supply: 20 to 25 galls. Per i.h.-p.
should be the size of tanks. Your gas pipesare quite largeenough,
though there is no harm in having them larger. We hope these
few hints will put you on the right track; if not, write us again,
and we shall be pleasedto assist you further, if possible.
[32.556] Compound Wound Dynamo. A. E. C. (Earl's
Court) writes: I am investing in a small plant giving 20 volts
6 amps. at 1,500 r.p.m., but capable of being speeded up to

()2t)

2,000 r.p.m. Dynamo is Compoundwound. I purpose to ﬁt up
a switchboard with two circuits—onecircuit to contain resistance
and ammeter (for charging accumulators), and the other to go
direct to lamps (eight "()sram" in parallel) via two plugs.
(i) The voltmeter, I understand,is connectedacross the dynamo
terminals. Both voltmeter and ammctcr are to be continuously
in circuit when charging. Is this correct? (2) I understand
dynamo must be allowed to " excite ” before throwing in the load.
Does this mean it must be temporarily " shorted across ter
minals or merely that the circuit switch is left open? (3) At
normal revolutions it will light eight " Osram" lamps (in two
4-branch standards connectedwith the two plugs). If I cut out,
say, two lamps—(a)will dynamo adapt itself to the reduced load ?
or (b) must speedof plant be reduced? or (r) should a resistance
be.inserted? (4) If I put in circuit IWO extra lamps, I am told
this means that more.curn-nt is taken and the volts will fall, so
that the plant must be speededup in order to keep the voltage
at 20. Is this correct? It does not appear to "agree with the
“
Practical Elt'Cll'lt‘ltlli'SPocket Book and Diary
(:00; edition,
page 65), which, rcfcrring to compound wound dynamo, says:
“ . . . any variation in outside load is made to regulatestrength
of fields and so keep voltage practically constant." (5) Does a
resistancecut down the amperesonly, or both amperesand volts ?
I am sorry to haVeto trouble you with theseelementaryquestions,
but I have no book giving the requisite information. If, when
replying, you would also give me the nameof somesimply written
book dealing with the above and kindred questions, I should be
very much obliged.
(1) Yes. (2) Switch is left open. It is necessaryonly when charg
ing accumulatorsthat the.voltage of dynamoshould twallowed to
reach its full value before the (‘cllS are thrown in. With lamps
the.dynamo may be started under load. (3) Dynamo viill adapt
itself to the. reducedload. (4) A well-designedcompoundwound
dynamo should keep the voltage constant with varying load with
out any variation of speed. (5) Both ampi-resand volts. Get a
good ﬁrst text-book on electrical engineering,such as Perrin May
"
cock's " Electric Lighting and Power Distribution “ (Vol. l, 05. 4d .
post free: Vol. ll, 75. rod. post ﬁre), or Sewell's The Elements
of Electrical Engineering," price 55. 4d. post free.
T. M. (Bristol) writes:
[22.349] G.W.R. Swing Link Bogle.
Referring to Query No. 2r,7o7 (page118)in your issueof july 29th,
1909,I seeyou mention a diagram in connection with your repl ',
but cannot trace sameon that page. Was this omitted ? I should
be glad to seea sketchof samein an early issue.

as

r—l
Boqle Pen .S/rr/cher'

Wheat;

60::

Membu

of Boq: e frame

We note the omission you mention, and herewith reproduce
sketch, which shouldhave beenreproducedin the issuenamed.
H. V. H. (Liverpool)
[22,569] Model Locomotive Design.
writes: I wish to build a model locomotivecapableof pulling three
or four personsup and down a short length of track, but am not
sure What size I onght to make it. Would a bogie tank (0—4—-4)
similar to an. MUDH. linemen designof 1904,but to i-in. scale,
be suitablc. or would it be advisable to adopt il-in. scale? I
should use a water-tube boiler, with superheater,and fired by
Primus burners. I do not wish to copy any particular prototype,
but want to make the en inc in accordancewith best model prac
tice, and capable of har Work without constant failure, but at
the same time I must keep the cost within reasonable bounds.
(i) If t-in, scale is large enough, would the following dimensions
be about right :-—Cylinders, 1} by 2 ins., valves on top; coupled
wheels, 4) to 5 ins. diameter; Joy's valve gear; boiler—outer
shell, 5} ins., inner 3} ins.; about twelve 5-toths water tubes:
with hand pump for ﬁlling boiler?
two yin. burners, one inicctor,
"
(a) l have Mr. Greenly's Model Locomotive," and should be
lad if you would refer me to a design therein for a suitable axle
ox. (3) Also which type of superheater 00 you recommend?
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(4) Would a similar engine to il-in. scale (6-in. gauge)cost much
more ?

Such a magnetois not difﬁcult to make. You can ﬁnd instruc
tions in Bottone‘s “ Magnetos for Automobilists," 2s. 3d. post
free. For supply of parts and materials, inquire of our cl(~Ctrieal
advertisers. Seeing that you have been one of our readers tor
the last six years,we are surprised you have not noticed our new
address since Christmas, 1903.
W. '1'- M. (Cambridgel
[11.6451 Model Electric T.B.D.
writes: i am thinking of making a model destroyer hull to the
design given in your handbook on " Model Steamer
' Building."
only of tin instead of wood, and fitting it wtth a
of ehrctn'c
motors. Would you kindly advise me (1) what thicknessof tin

We do not think that you should adopt lessthan iii-in. gauge,

trill. scale. It is safer,better, and not much moreexpensivethan

i-in. gauge. You cannow getcastingsoi this sizeof enginefrom our
advertisers. A 7l-in. auge locomotive will last longer, and you
will have lessdifﬁculty in maintainingsteampressurecontinuously.
An inch scalelocomotiveis not suitableior morethan one passenger.
We can recommendyou a tank enginewith“ wheels 7} ins. diameter,
cylinders ii by 3-in., 0r iR-in. by zﬁ-in. joy's,“ joy’s modified,
or “ Greenly-Heywood" valve gear; boiler, 7 ins. diameter (steel);
firebox, :0 ins. to 1:. ins. long; tubes, eighteen, } in. diameter.
“
You will iind a design for an axlebox on page too of The Model
Locomotive." There are many types oi superheaterwhich you
might employ, but we think that the gridiron type is the best for
your purpose. You might as well build a 7l-in. gaugelocomotive
as a 6-in. gauge. Use a steel boiler and coal ﬁring.

3/386

[22,497] G.N.R. S-tt. Single Locomotive.
J. F. G- (Hoyland
Common) writes; \Vill you kindly let me know whether you have
scaledrawingsof the G.N.R. 8-it. singleexpressengine(1 in. scale) ?
Pleasestatethe price of them.
Drawings of the latest type of G.N.R. single were given
twice with issuesof The LocomotiveMagazine,publishedat 3, Amen
Corner, London, EC. Possibly you can obtain one of theseback
numbers.

From Dome

"

//

laM. (co. Antrim)
[21.9361 Model L.N.W.R. Compound.
writes: I am building a Webb " Queen Empress " compound to
scaleof i} in. to foot. I havedrawingsof original, but thearrange
ment of steamandexhaustpipesarellOl.put clearly. As regardsthe
secondquestion, could you pleasetell me the best way to mount
leading and trailing wheels on frames i i order to take curves.
i should like drawings for the tenderfor Webb compound.
We note that you are making a Webb compoundof the eight
wheeled,long-boilered class. it is not an ideal prototype for a
working model. However, we are pleasedto b- able to assist you.
The u-e. steam pipe from the joint at the smokebox tubepiate
branchesinto two—one pipe passingto the left-handH.-P. cylinder,
the other to the right-hand H.-P. cylinder, as shown. The exhaust
passesalongside thehorizontal portion to the smokeboxand makes
“
on eachside a complete bend. The blast pipe is of the breeches"
type, as shown in Fig. 2, a relief valve connectedwith the li.-P.
being
X.
We
exhaust or receiverpipe
placedat
think if you look
at the working drawings again, you will be able to tracethe course
easily.
of the various pipes quite
We should tit a proper radial
axle-box to the leading wheels and allow a certain amount of side
to
working
piay
the trailing wheels. No
drawings of the Webb
tender are available, but the sketch herewith should be of some
assistanceto you.
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should he used? (2) What weight of machinery could be put in
a 4-ft. o-in. boat without overloading? (3) Would the propellers
mentioned (2} ins. diameter, 6-in. pitch) be suitable for motors
running at, say, 1,000r. .m. or perha less; and. if not, what size
and pitch should i use . (4) Would it be advisable to drive both
motors in parallel of! one accumulator?
_
(i) Tinplate is not advisable owing to its liabilit- to corrode.
We recommendthe use of aluminium. N0. 20 S.\\". I. would be a
suitable thickness. (2) About :2 lbs. (3) Propellers would be
about right for a speedof i,ooo revolutions, but this is a remark
ably low speedfor motors so small that a couple can go into this
boat. By the way, we strongly recommenda single larger motor,
with efficient gearing to
ope]
iers, rather than two smal ones.
Yes,
this
would
do
very
well.
(4)
“713110 1' l2 l3 l4 15 J6 l7 l8 is llo csea/e of Feet
You would find much to help
you when building the hull in
Mr. Scott’s recent senes'oi arti
cles in Ta: MOBIL Enema:
on " Model Power Boat Con
struction in Metal.”
[22,626]Spark Coil Failure.
A. B. (Manchester) writes:
am taking the liberty of writing
you with reference to
i-in.
spark coil which! have recentlv
constructed.
have made ex
actly in accordancewith the spe
=
ciiication given in your hand~
book, exceptthat have doubled
the number of tinfoil sheets in
"1131
thecondenser.Usingtwo batteries
(pint carbons and quart zines)
cannot obtain above kin.
although the coil will light
vacuum tube very well indeed.
have tested the condenserand
ﬁnd that when
discon
nected the vacuum tube practi
cally goes out; also the sparking
FIG. 3.-—-DIAGRAM or \VEBB'SVSTANDARD L.N.W.R. TENDER.
almost stops. This,
think,
proves that the condenser
all
right. Do you think am using
I
.
B. K. (North
the right batteries or ought
to use any resistances; and, ifao,
l-‘I."~l7l Making Magneto: an Oversight.
what would be suitable? Any information you may favour“ me
want to build
ma etc to give a {-in. spark
Wales) writes:
In an airtight chamber. Will you kin
advise me as to the size
with
should esteem favour.
of magnetorequired and also the amount of wire for armature
and what gauge? Would
chief
be possibleto obtain the parts from
cause of the poornessof result is, probably, the in
'l:h_e
any ﬁrm advertising in Tn: hiooizi. ENGINEER? Ihave been
sufhciency_of battery power. You will notice that the power
suggestedin the handbook as requisite for
readerof this paper (or the last six years, and am pleased to say
i-in. coilis8 volts
that have derived lot of good from it, and hope you will be
amps. Add more cells, and, we recommendtrying the eﬁect
able to assist me in my presentditiicuity.
of reducing the size of condenser.
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C. S. D. (Bratton
[21,567] Propelling Railway Trolley.
Fleming) writes: I should be much obliged i you could let me
iollowing:—-(t)
possible
the
What
horse-power
know as soon as
petrol motor (cycle type) would be required to propel a railway
use,at
a
speed
m.p.h.,
and
up
gradients
trolley, suchas navvics
of‘i5
of i in 50, on a sharp curve of about 150 ft. radius, with two men
on. board, the motor being gifared by belt and bevel wheels to
driving wheelsof 2 ft. diameterwith a reduction of about 4 to i ?
(2) What would be the best reduction to use?
We would recommend a 6'h.-p. motor, although, possibly, a
4} h.-p. motor Wouldsufﬁceif not gearedhigher than :5 or 20 miles
hour. The gear ratio dependson the speedof the petrol motor.
the trolley is very light the useof 3} li.-p. cycle motor would be
feasible,but we would not ear above r5 miles per hour, and should
wo speedswould be all that necessary
rovide a goodradiator.
or grades not exceeding 1-50.
is

f
per

[33,6301Midland Compound Locomotive No. 2.63l. I; L
F. (Newcastle-on-Tyne)writes : Could you supply mewith drawmgs
(or -in. scale locomotive, by F. Devvhurst,which appeared in
the
tober 7th issueof Tait Moon. ENGINEER.
(3d. post treel'Wbich
See_our issue of September 10th, 1903detailed
description 0!
with
contains dimensionedscale drawings
this locomotive—the Midland Railway compound No. 2,631.
what you
just
model,
are
so
The drawings are of a l-in. scale
require.
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Reviews distinguishedby'the asterisk have beenbasedon
Editorial InsPection the goodsnoticed.
A Portable Shaping Machine.
useful bench hand-shaping machinehave been
Particulars of
Co., 2i6 and 2:8, Goswell
sent us by the Alexander Engineering
bench machine, this
Although useful as
Road, London, E.C.
shaft for cutting key
vice
or
appliance can be ﬁxed to
or automatic
ways. The traversecan be Obtainedeither by hand
table at
across
ally, and has two speeds. Cuts can be taken dealt the
With. The
can
any desiredangle,and work of any depthswwelling
tool-box,which
a
with
ram head graduated,and ﬁtted
showing the various
has hand down feed. An illustrated leaﬂetparticulars of its
con
applications of this machine,and giving full
struction, may be obtained from the makersas above.

(See page 630.)
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Tn: makers of Hart's Proofed Aero Fabrics notify us that they
have moved to 2i, Liverpool Street, London, B.C.
Tn! report of The ServiceCompany to hand and shows gross
proﬁt of (7.234 75.,and net amount available for distribution of
0,731 55.7d. Out of this the Directors proposeto pay dividend
amountingto per cent. in all on the Preference Shares; to pay
per cent. on the
per cent. on the Preferred Ordinary, and
Ordinary Shares; £196 45. 6d. has been carried to reserve, in
balance,
the
to
£2,000,and
£391 7s. 3d.,
creasingthat account
carried forward.
is

a
?

a

similarly good in
beenproduced to suit this locomotive, which
very large quantity of these
appearance. We understand that
modelshave beenordered by the CaiedouiauCompany for adver
tising purposes,and is no doubt due to this enterprise on their
part that so realistic a modelis available at the price.
it

is

a

it

is

(
estimated cost per
magnetic mechanism. The makers state the Messrs.Dhrett and
hour to drive the same id. by rectiﬁer of
approxi
above estimate
3. Roger, of Paris. Kindly state
is
continuous supply
mately right. The current taken trom
to
impossible
:6 c.-p. consumption. Is it
only equivalent to
manufacture
English
of
supply a rectiﬁer
c.-p., which takes about
Ari ordinarv carbon ﬁlament lamp of i6
Trade unit.
60 watts, will-burn for about :6} hourson one Boardof
your apparatus as id"
50 that in estimating the cost per hour for
reasonable
“d,
which
cost
to
the B.O.T. unit has beenassumed
about
ﬁgure. You will be able to tell whether this estimate
price per
the
comparing
case
particular
by
right or not for your
of the energy
unit which you pay with dd. Besides the_cost
actually used in the player, there will be slight consumptionin
no need to go outside
the rectiﬁer to be reckoned for. There
rectiﬁer. Enquire of our advertisers
the English market for
who deal in generalelectric supplies.
a

it
is

LOCOMOTIVE.
New Crocuwoax Monizi. CALEDONIAN EXPRESS

a

\

9

A

13- D- 0- (Aberdeen)
[22.576] Electric Pianoi Player.
writes: Icontemplate going in for an “Electreile” piano player
to be used on too-volt alternating current. This entails a trans
former to supply continuous current to the driving motor and
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is

POUND

is

F10. 2.——-DIAGRAM snowmc ARRANGEMENT or L.P.
Exnausr AND Beasr PIPE or WEBB’s COM

&

'

Realistic Clockwork Model.
shows an excellent modelof the
The accompanyi photograph“Cardean,”
which has been pro
Caledonianexpress ocomotive,
Railway Co. by Messrs,
the
Caledonian
of
duced to the order
The model,over all, mea
Bassett-l.owke Co., of Northampton.
noteworthy feature
clockwork;
sures i7 ins., and propelledby
stops the gear the
being the provision oi an automatic catch which
The model is very
the
ﬂoor.
from
lifted
moment the engine
and at the
realistic and true to scalein external appearance,
verL
listed quite one of the best cheapclockwork mode
low price
not intended to run on rails, but travels well
yet produced. It
coachhas
abo
bogie
iz-whecled
modern
A
on the table or ﬂoor.
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A Prize M.E. Electric Locomotive'
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A

perusal of the recently issued Annual Report
of the London Society of Model Engineers. shows
that this body has not only done a good year’s
work, but
in a very ﬂourishing condition.
For
the ﬁrst time in the Society’s history the subscrip
tions have totalled to over £100.
The revenue
account shows a comfortable margin of receipts
over expenses, and the balance-sheet shows a sub

Notices.
How To Annnass LETTIRS.
All correspondencerelating to the literary portion of the paper,
and all new apparatusand price lists, &c., (or review.to be addressed
to Tin: Enrron, “ The Model Engineer," 26—29, Poppin's Court,
Fleet Street, London, EC.
All correspondencerelating to advertisementsand drposits to be
addressedto Tim An-Ixnrrslauznr MANAGER," The Model Engi
neer," 26-20, Poppin's Court, Fleet Street, London. EC.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall
(30..
26—19, Poppin's Court, Fleet Street, London, EC.
Sole Agents for Uniéed States, Canada, and Mexico: Spon and
Chamberlain, 123, Liberty Street. New York, U.S.A.. to whom
subscriptions from tllﬁt' countries should be addressed.

.
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price 6(

issue
of Octo~
for scale drawing and issue of
November ist, loci, for further particulars.
“ A
C. B.-S. (Edinburgh).—The
article entitled
"
Paraﬁ‘in Brazing Lamp
in our issue of May zrst.
1903, will assist you.
R. A. (Croydon).—You
are not likely to get an
output of more than 30 watts. The wire you send
No. 20 S.W.G., and
suitable for armature
with an output at about
volts. See handbook,
“
Small Dynamos and Motors,” 7d. post free.
L. W. T. (Formby).—See THE Mom-:1. ENGINEER
for March 15th and April ist, 1902.
W. ~V. F. (Smethwick).—Mr.
Scott's articles on
“
Model Power-Boat
Construction in Metal."
now appearing in THE Mona-r. Enornaan,along
with descriptions in our back numbers, should
give you all the information you require.

(Liskeard).-See

1904,

.

0/

0/

Our electrical readers may be interested to know
that a very interesting paper on “Telegraphing
Pictures" was recently read before the Royal
Society of Arts by Mr. T. Thorne Baker, F.R.P.S.
In this paper Mr. Baker desoribed the Kern and
the Belin systems of transmitting pictures by wire
and also a system of his own. and incidentally
remarked that he was engaged in experimenting
in the possibilities of the wireless transmission
of pictures. The paper and the discussion are
the Royal Society
printed in full in the journal
Arts for November 26th, copies of which may
be obtained by non-members from the Society.

drawings to help you.
"

CORNWALL
her 13th,

.

I

ﬁ

in.,

other goods has been steadily on the increase—a
fact which is eloquent testimony to the efﬁciency
of our journal as a medium for transacting business.
This increase in the number of advertisements has.
however,
been coupled with a development of the
habit of not sending them in till the last possible
moment, with the result that we are frequently
obliged to hold a number of the late arrivals over
for a week.
We write this note to emphasise the
desirability of sending in these private advertise
ments as early in the week as possible, rather than
The early
as late as possihle, as is now the case.
sending in of the advertisements would be a great
convenience
to us in relieving both ourselves and
our printers from a. rush at the last moment, and
would be an advantage to our advertisers by enab.
ling us to so arrange our space as to get all the
advertisements

“

.

noticed that

issue of April 20th.
r905 (3d. post free), in which you can ﬁnd working

.

have

the popularity of our private advertisement columns
for the sale and purchase of models, tools. and

F. T. T. (Northampton).—See our

.

Probably many of our readers

I

to Correspondents.

8 is

Q

Answers

.

i

stantial reserve of funds. The Society
also in
possession of a very useful library of 15.; volumes.
some excellent railway running tracks, and a useful
\‘l'ith this happy state of material
kit of tools.
prosperity, an able and energetic executive, and
an admirable Secretary, the Society should make
great strides in the near future.
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this opportunity of wishing all our
a very happy Christmas and the
most prosperous of New Years. At this
festive
time workshop operations are temporarily
and the thoughts of the model engineer
suspended,
turn to other things—in their expressions of mutual
esteem
and goodwill we sincerely and heartily
join. Christmas cards and written good wishes
have already begun to reach us, and we have no
doubt that we shall have many kindly thoughts
to reciprocate before the New Year turns.
take

readers

l l

WE

r
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A 5-in.

become

disgusted.

The coil now being described has ﬁfty sections,
and these were ﬁnished off so that each could easily
be withdrawn in case of a breakdown at any time.
To facilitate this, a brass mould was made in order

"III-I.

PHARE.

MR. HY. PHARE'S 5-IN.
coil was made according to the instruc
“
in
Induction Coils for
tions contained
Amateurs,"
and has
given the utmost
telegraphy experiments.
satisfaction in wireless
The wire forming secondary consists partly of silk
and partly of cotton-covered wire. The former was
bought very cheaply from an advertiser in THE
MODEL ENGINEER, and it had been wound to form
a kind of coil with which the owner had evidently

PUPLIIIID

Spark Coil.

By HY.

HIS

30, 1909.

l

SPARK

COIL.

that a ring of wax might be cast between the inner
I
most layers of winding and the ebonite tube.
believe the usual way of assembling the sections is
to stand the ebonite tube on end, slip on a section,
and then pour wax to ﬁll up the space referred to
above.
I think this is a messy way of proceeding
and, moreover,
prevents one withdrawing a section
by reason of the wax adhering to the section and
ebonite tube.
By adopting the casting method.
shown me by a friend, ease of dismantling is assured
and one can ascertain whether a perfectly solid
The paper insulating discs
ﬁlling has been made.
were left extra large in diameter so that a wax
The
covering over sections
might be omitted.

The Model
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Engineer

and

standards supporting bobbin are of mahogany and
Both of these were well
the cheeks of ebony.
steeped in wax and apparently answer as well as
if ebonite had been used.
in cutting
Considerable trouble was experienced
the thin ebonite cover without breakage, until it
was discovered that by immersing the ebonite in
warm water it could readily and safely be cut by

Electrician.

DcCcmber3o,1909.

as shown.
sheared off

grip-ring

This prevents the wire from being
between the edges of the slot and the
E. The screw threads on the large part,

"
ni

‘

l

.

scissors.

Wire Grip and
Strainer.

A Combined

By JOHN HEYES.
a strong, compact
photograph shows
wire strainer of an unusual form; no forg
ings or castings,
except the forged steel
key, are required, the apparatus being built up
of mild steel.
It weighs (ﬁnished) 2 lbs. 6 025.,
and to gch an example of its strength and grip,
a No. 10 S.W.G. iron wire was easily broken.
A
wire of this gauge will hold more than 450 lbs.
It will take any wire up to in. diameter, therefore
making it useful for fencing work, etc.
Commencing with the turned parts, the drum A
is formed out of a piece of mild steel
ins. diameter,
turned to dimensions. Four ﬂats are ﬁled on the
end a to take a fin. box key.
This square portion,
and also the journals b, must be case-hardened.
A 3-16ths-in. tool steel pin B is tapped and let in
the centre of the drum. as shown, care being taken
to have the hooked part c away from the observer
when the key square is on the right. The other end
is threaded % in.
The separation‘piece C is turned from a i-in.
length, reduced at the ends and threaded for i-in.

HE

i

ii

nuts.

'

'

J

'

A COMBINED

WIRE GRIP AND

STRAINER.

the sides of the slot, and also the part I.
works, must be tho
on which the pawl
roughly case-hardened.
The grip-ring E is best made of tool
steel, but mild steel will do, provided
the gripping face is case-hardened
several
times.
Secure an end of 1§~in. steel in a
bell chuck, drill and bore out a i 3-16ths-in.
hole, and curve the end to form a grip‘
ping face, as shown in section, Fig. 3. The
ridges left by the turning tool should be
left on, as they act as teeth to secure a
bite on the wire to be pulled at.
Cut it
It will be seen that
off 5-i6ths in. thick.
is so shaped
the curved gripping face
as to provide for the same purpose as the
curved side of the slot in the grip-bar.
When ﬁnished, thoroughly case~harden.
The tightening nut F is an ordinary hexa
nut, with the threads turned out
gon
and a 19 thread cut in. It looks neater

J

i

The grip<bar

D is also made from Z-in. stuff,
ends being reduced
and threaded, as shown,
and for i in. on the thick end a thread of 19 per in.
18 cut.
The slot shown at d is ﬁled } in. wide,
half the depth of the bar, and one side rounded off,
the

double-chamfered.
The sides of the appliance—one of which
.is shown at G—hardly need any descrip
tion. The mild steel of the section re
The holes
quired can be easily procured.
must be accurately in line, or the drum will bind
The
when the separation-piece is tightened up.
and.
bearings of the drum must be case-hardened,
as shown at H, the grip-bar is prevented from
rotating by a 3-i6ths-in. tool-steel pin.

December 30, 1909.

The Model Engineer and Electrician.

The ratchet wheel I is turned of ifin. steel bar,
accurately centred, and the ten teeth marked out,
the face of the teeth being marked out and ﬁled
to a tangent line off a g-in. circle, as shown. It
should be a driving ﬁt on the drum shaft, and two
3-16ths-in. tool steel pins hh effectively prevent
it from being forced round. Do not forget the case
hardening.
From a piece of the same section steel as the sides
are made from, saw and ﬁle out th: pawl J.
The
pattern shown need not be rigorously followed,
but allowance must be made for it to clear the nut
of the separation-piece when in gear. and yet have
su fficient strength.
The jaw must be case-hardened.
To fit together, put the drum, separation-piece,
and grip-bar, with ring and nut, in position between

Motor Cycle Notes.
By

“

PHCENIX."

Automatic Inlet Valve Opening.

There appears to“ be some misconception among
certain users of motor cycles ﬁtted with automatic
inlet valves as to what should constitute the
governing principle in arranging the spring and other
In
adjustments, in order to get the best results.
the case of a twin-cylinder machine, where it is
absolutely necessary to have the two A.O.I. valves
set to give exactly the same Opening. the matter
requires the closest attention to ensure really satis
It is a common but by no means
factory working.
'
excusable mistake to leave
too much of the task of
regulating the amount of
;ha+&',1~——— 2'
h—l/é—>%
valve opening to the
lea->1
spring alone; and by this
I
l
I mean that the user pro
a
6
bably acts as though the
whole matter can be set
tled off-hand by using a
stronger or a weaker
spring, as the case may be.
Although to some extent
|
this is true, it must never
be iorgotten that as the
valve depends entirely {or
its degrele opening upon
the suction or vacuum
created
by the descent of
the piston on the induc
tion stroke, the amount
of opening has to be ob
fected against the restrain
ing action of the spring
and, therefore, if a spring
of too great strength is
used, there must of neces
sity be some difﬁculty of
admitting to the cylinder
an adequate supply of gas,
On the other hand, if the
Spring be too weak the
valve opening will be ex
cessive, and the machine
F195
will not only be difﬁcult
to start, but its running on
DETAILS or WIRE GRIP AND STRAINER.
the level will be affected
in respect of speed, while
the sides, tighten the separation-piece up hard,
hot and increasing
the likelihood of running
and see if the drum revolves easily, yet without any
The
the petrol consumption will be augmented.
" testing " the
side play ; if this is so, drill the hole for the 3-i6ths
open
rough-and-ready method of
in. round key, to prevent the grip bar rotating,
ing by pressing the valve stem down with the
put the key in place, and screw the nut up hard.
ﬁnger is in reality no test at all, because the
The ratchet wheel is similarly secured, and the
amount of pressure exerted is an uncertain quan
pawl slipped on the end of grip—bar, being kept in
tity, and perhaps never twice exactly the same.
place by a nut and washer.
One method of determining the matter, although
Hexagon nuts and bright washers make the ap
not a very precise one, is to adjust the setting so
paratus look neat.
that a 6-07.. weight will cause an opening of about
The key. as shown in the photograph, is 8 ins.
4}in. on the valve, and where there are twin»cylinders
long, one end being drilled and ﬁled to ﬁt the square
the automatic inlet valve stems should be pressed
on the strainer;
the other end is made to ﬁt a
against one another, when both valves should open
standard i-in. nut. It is d}in. thick.
If not, they must be made to
simultaneously.
In the sketches the measurement of the drum is
do so by readjusting one or other of them so as
given as 2 ins., it should actually be about
to give each an equal opening.
i-iooth in. less; this is to allow the part to mow.
The spring tension is not by any means the one
without any appreciable play.
deciding factor. If, with the spring supplied by

—>l
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the makers, or one as nearly as possible the same,
the valve opening is too great, a washer may be
placed over the stem so as to reduce the distance
travelled by the cap holding the wedge and, by
so doing, of course,
A
reducing the opening.
slightly stronger spring may necessitate the removal
of the washer and, sometimes. as the cap and wedge
wear, the insertion of the little washer serves admir
I have
ably for making up the distance thus caused.
found with my own A.O.I. valves that a spring rather
weaker than otherwise and the insertion of a washer
gives better results than a stronger spring and no
washer.
The valve can thus be more easily sucked
open, but not wider than the required opening,
and so long as its rapid closing is provided for, there
is nothing to be said in favour of, and something to
be said against, leaving too much to be done by the
spring alone.

Moron BICYCLE
A Well-designed

WITH

SIDE CAR ATTACHED.

Passenger Machine.

One of the best designed and ﬁnished side car
combinations exhibited at the Stanley Show was
that staged by the Rex Motor Manufacturing Com
pany, and as I have a rather fair number of requests
just now from readers for short illustrated descrip
tions of such equipments, I think I cannot do better
than deal with them in rotation as occasion serves.
The Rex machine is of 5-6 h.-p. with twin-cylinders
and two~speed
gearbox.
the latter built under
Roc license.
The machine is started by handle
on the live-axle principle.
It is called by the
“
makers the
Twin De Luxe Model," and is ﬁtted
with a very excellent system of front and rear
springing in the shape of a new and well-designed
Spring fork and spring seat pillar. Automatic inlet

December 30. 1909.

valves are ﬁtted, the silencer is provided with an
efﬁcient and easily regulated cut-out, and the
lubrication of the engine is effected by an ingenious
sight drip-feed arrangement, while a hand force
Ignition is by Bosch
pump is also available.
magneto and handlebar control of the carburettor
is provided.
The timing gear of the Rex machines
is very simply arranged, and for those who have
in that direction a two-stroke
any preference
I shall
valveless
engine is supplied as an option.
be illustrating this type of engine later and giving
a brief description of its working principle.
The side car is of the coachbuilt order, with wide
It is comfortably arranged, has good
mudguard.
upholstering, and looks very smart. The method
of attachment to the bicycle is such as to'give great
strength and ease of attachment and detachment.
The side car is bolted to the frame at the ball-head

BY rm: REX Moron Maxuracrunmo Co.
pillar, and back fork end lugs, and the bolts
attach the side car to bosses, which are part and
parcel of the steel stampings which form the lugs.
It is claimed by the Rex Company that perfect
alignment of machine and side car is assured by the
method employed, while no undue strain is put upon
seat

the frame.

The machine is enamelled black with aluminium
tank having a blue panel.
The side car is also
ﬁnished in blue, and_the whole is tastefully lined out
and presents a very taking and business-like appear
ance.

A New

(and Good) Variable Gear Arrange
ment.
I was recently invited by the originator of a new
and simple variable gear for motor cycles to accom

December 30, 1900.
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The
pany him on the initial tria's oi the device.
machine to which the gear is at present ﬁtted is
one having a single cylinder engine of only 3 li.-p.,
and. moreover, this engine has now done some four
has not been dismantled or
years of work. and
given any attention worth naming since the early
Yet,
with the aid of the gear
part of this year.
it climbed such hills as Brockley Hill, Edgware,
and Highwood Hill, Mill Hill, with side car and the
two of us up and without any real diﬁiculty.
Had the engine been a standard one of 3} or 4
h.-p. it would, I am sure, have tackled even more
difﬁcult grades with great case.
Although I am not, in present circumstances at
liberty to disclose the precise characteristics of the
gear or the name of its inventor, I can say that it
is exceedingly simple and very strong. There are
no toothed wheels to putin and out of mesh, the gear
being of the expanding pulley type, bntwith certain

Tan "S)L.-\RH

SEPARATE GENERATOR
ACETYLENE Luur».

new and ingenious features which appeal strongly to
me.
It is inﬁnitely variable—that is to say, it starts
from the free engine position and can be raised by
slight degrees right up to top gear, and not, as in the
case of two»speed gears, from low to high without any
Thus, as was done on the
intermediate stages.
trial trips at which I was present, the gear was
dropped or raised as desired by minute stages as
the grade stiﬁened or eased and the engine responded
most
readily under
A
every circumstance.
(clever method of preventing belt slackness when
the gear lowers has been devised, avoiding any
thing in the way of a 100ch pulley or any extra
parts to effect the purpose, thus making the action
one oi principle and not of detail.
The use of a
large diameter
pulley is one good feature of the
arrangement.
Although both the machine and gear were quite
new and strange to me, I found it easy to manipulate
the control of both and to surmount hills with ease
and comfort.
The presence of the new gear on the
market, when ready, should p'oye a boon to those
who want an aid to hill-climbing free of all com.

l
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plication.
The gear will be sold at a reasonable
ﬁgure and will be adaptable to almost any standard
machine.
The inventor is well-known in the motor
cycle world and has been engaged in motor engi
neering for some years, during which time he has
produced and marketed more than one successful
device.
l shall have more to say in relerence
to
this matter lattr on.
Powerful Headlights a Necessity.
The dark winter nights make it dangerous to
travel by motor cycle along the highways outside
of towns at any speed unless equipped with a
powerful gas lamp. The nnlighted farmers' carts
and other Slow~moving vehiclts on the road, to say
nothing of cattle and sheei>~both
of which are
almost invisible except at close quarters—combine
to keep the motor cyclist constantly on the ma
viva ; and then, too, at this time of the year patches
of stones are commonly met with, and travelling
at night is often very far from pleasant unless
adequate illumination of the road ahead is assured.
I have used a good many diﬁerent types of acety
lene gas lamps in my time, but none, I think, which
have given me such all-round good results and satis‘
faction as that now carried on my machine.
This is
the " Scabrook Solar " separate generator lamp sold
I ﬁnd it gives a
by Messrs. Seabrook Brothers.
brilliant and far-reaching light, while it is of hand
some appearance and very well and strongly made.
From my own experience with it during the past
month or so,I can cordially recommend the lamp to
anyone who may be wanting to know of something
rather out of the ordinary run in the lamp department.
Replies in Brief.
C. “K. T. (Maidstone).—To
remove piston rings,
it is a good plan to out three pieces of tin about
5 in. wide and insert them equidistantly between
piston and rings. The rings can then be carefully
"
removed, sliding on the pieces of tin.
DuBious"
(Leamington).—You
really need have no doubts.
Provided the machine is reasonably light and well
sprung. any assistance required in starting it will
be quite insuﬁicient to cause you inconvenience or
harm. (2) 2Q h.-p. with two-speed gear and no belt.
(3) Yes, you could start from a standstill while in
the saddle and need not run alongside at all.
"
"
motor
(Goring).—-The two-stroke
ENQUIRER
cycle engine will be illustrated and described very
soon.
The machine you name is high-priced, but
L. H. M. (Notting
splendidly made throughout.
Hill).—It looks as though there is some stoppage
of the jet. If you can run a ﬁne wire through the
jet or dismantle the spray chamber and test the
" INTER
petrol delivery, you will soon know.
Eero."—Your remarks are greatly appreciated.
Yes, if you will kindly send the sketches and matter
they shall be carefully considered and, ii suitable,
does not possess
published.
(2) High compression
"
“
the same meaning as
compression.
good
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and Slotting Cutters.
By JOHN HEYES.

The lasting qualities of cutters made from mild
steel are surprising, and only need to be tried to
be appreciated.
They are far easier to make than
Flat mild
ﬁles.
made of cast steel—La,
those
steel can be bought of almost any thickness or
breadth. and the cutters should have ﬁne teeth,
for which process see almost
well case~hardened;
any volume of THE MODEL ENGINEER.
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A Milling Attachment
3i=in. Lathe.

for

By WALTER GIULIANO.
tool I am about to describe should appeal
to the amateur, owing to the absence of parts
which require planing. or a lot of heavy ﬁle
work; the machining necessary in the said tool is

HE

and
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ensure the stud being truly at right angles.
Next
face up top shoulder of sleeve B, also the little boss
carrying indicator J, which should be tapped to take
cheese-headed
screw.
the ﬁrst
This completes

casting.
The hub casting should be drilled clean through
A steel mandrel should now be
a push ﬁt for stud E.
driven into this hole and mounted between the
lathe centres.
Now turn ﬂange to ﬁt recess Y,
as shown in Fig. 1 ; also shoulder X, Fig. 2, leaving
a little clearance at bottom of recess ; also machine
edge of hub M, where the nut H’ bears; this will
allow the spindle to be set at any angle in the
complete circle, and always pull up dead true when
nut 11' is tightened.
The mandrel can now be
removed and the casting bolted to the faceplate,
and the boss L bored and screwed to take stud F,
which is of tool steel.
This stud serves two pur
poses, viz., for the quadrant arm H to swivel on,
also the head acting as a support for the nut H'.
About I-roth in. clearance should be left between
the locking nut G and head of stud F, to allow
The hub
slacking off when swinging over arm.
ri ht
barrel should now be faced and screwed
through to take cycle bracket cups R, which
can be purchased for a. few pence.
These should
as shown in
be ﬁtted with setscrews,
Fig. 3.
The spindle O can now be taken in hand.
This is of mild steel, and should be duplicate of
the lathe mandrel, 112.,to take all chucks and face
on the tail
plates on nose, and lathe change-wheels
end.
The ﬁttings for same, starting from nose,
are as follows (in Fig. 3) t—collar P, mild steel,

.

SPINDLE m POSITION FOR GEAR CUTTING.
all straightforward

turning and" boring, and has

been turned out completely on the 3l-in. lathe for
which it is used.
When used for gear-cutting
(for which it has a capacity up to 8 ins. in diameter),
and all heavy milling jobs, the work can be ﬁxed
on the spindle and the cutters run between centres.
in which position a very stiff cut can be taken.
It is also adapted for overhead drive, which is used

for tap ﬁuting, keyway cutting, ornamental work,
I have recently ground a pair
and grinding, etc.
of 2-in. by 4-in. hardened steel rollers, which I think
is a pretty good job on a 3i-in. lathe.
The part to be taken in hand ﬁrstis the column A,
which is of mild steel, turned down one end and
to take the place of tool-holder stud in
screwed
slide—rest, as shown in Fig. l.
The sliding sleeve
B. in Figs. 1 and 2, should be bored out a sliding
ﬁt for column. The lug D should then be drilled to
take a clamping bolt. The sleeve can now be split
through for the whole of its length with a hacksaw.
When the bolt is tightened the sleeve will be found
to grip the column very ﬁrmly.
While in this
position the column can be mounted between centres
and the bottom of sleeve faced up ; this will give a
true surface to work to when machining recess, Y.
Fig. I. To do this job the casting should be
strapped ﬁrmly to an angle-plate, with the machined
shoulder in contact with same; face up and turn
out recess Y to an angle of 45 degs.
While still in
this position the centre may be bored and screwed
to take stud E (which is of tool steel); this will

SPINDLE as USED WITH OVERHEAD DRlVE
Gums PULLEYS
KEYWAY Currmo, ETC.
snows.

son

N0":

which is screwed on when the machine is used for
grinding, the carborundum wheel being mounted
on O, and butting against the collar, with nut and
washer on outside. Next come the cones; these
should be of good cast steel, and turned up in place
on the spindle, hardened and ground if possible,
or left from the hardening. The balls used by the
writer are 3-i6ths in. Next comes the collar, S, also of
mild steel, screwed to ﬁt mandrel, and drilled to take
change-wheel driving pin; also ﬁtted with a set

is

fact, when

heating—in
dead
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at top

the

speed

hub

cold.

tool, and
still hold patterns for the above
would be pleased to lend same to any reader desiring
to make this very useful attachment, and shall also
be pleased to answer any questions through the
Editor.

By \V. Muse-\snm.
(Continued from page 440, Vol. XX.)
NOTHER form of radius gauge
shown in
Fig. 22, the advantage of this form over the
other being only in saving half the amount
of metal required, as each portion 01 steel contains
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ATTACHMENT
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I

the disc \\', which beds down in between the teeth,
holding the spindle very rigid.
The machine can now be assembled,
and the
top shoulder of B and collar X, Figs. and 2, marked
(ﬂ every ﬁve degrees, or according to the maker's
Care should be taken that the column
wishes.
always screws into the same place, otherwise the
markings will be thrown out. The slide-rest and
column should be scribed for this reason;
the
latter for its entire length. No lubricators have
been ﬁtted to the hub, as the writer has found that
will
ﬁlled with vascline through stud hole E,
last for
very long time without any worry of over»
a

FOR 3Q-1Ncn

LATHE.

two radii. They will still, however,
have to be
made in pairs, the external radius of one being
similar to the internal radius of the other, as shown
to B'.
in the sketch, A being ﬁtted to A' and
Before ﬁnally adjusting, the sizes of the radii should
be carefully stamped on each gauge to avoid any
possibility of error resulting from the use of a wrong
radius.
There is, of course, the alternative, where these
gauges are manufactured in sets, of making both
the radii the same on each piece, and this is just
as conveniently done where
two gauges of any
radius are made at the same time, which may

H

Derucs 0F .\llLl.lN(i

if
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is

by the milled nut V,
of tool steel, drilled one
The uadrant arm 1-!
over stud‘F, and al50 four other holes. as
end to
ins. long
ﬁtted with a
in Fig. 4. The end one
silver steel shaft, upon which the guide pulleys K
revolve, with split pins through shaft to keep them
The other holes are used for
from running off.
swivelling and locking the dividing disc \\', Fig.
the gearwheel
used
which
used for gear~cutting,
for dividing taking the place of the spindle pulley.
The quadrant arm swings over according to the
diameter of wheel in use, the actual indexing and
locking being taken up by the eccentric motion of

Electrician.

is

of cast iron, with two speeds.
The pulley
screw.
the smaller step giving 3,000 r.p.m., with very little
effort on the part of the worker, which speaks well
The pulley
locked
for the use of ball bearings.

and
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It will then
frequently be the case in a large shop.
only be necessary to take one gauge out of the
store, instead of two, and there will be less liability
of making a mistake in applying the corner.
In making gauges in pairs, as suggested. the
chances of an error in so doing are reduced if the
of the radii is considerable.
For in'
difference
in., and the other {-in.
one might be
stance.
radius. There would not then be so much risk
of mistaking the two, as there would be if one
were, say, 3 in., and the other 5-16ths-in. radius.
Fig. 2 3 represents a pair of gauges that were made
by the writer for turning the grooves in the ball
Each groow was required
race fora thrust bearing.
to be of equal depth from the face of the ring. and
of the same radius. If this were not made so. it
is quite obvious that one set of balls will be taking
A glance at Fig. 24. which is a
all the thrust.

grooves were required to be 1-16th in. deep, there
fore the frontb of the gauge was made parallel to
the back at a distance I, which is equal to e: 5-16ths
in.; the length of the gauge g equals the width
of the ball-race ring.
After the completion of the
gauge A, the gauge B was bedded to it, and the
twolugs h and h'were formed to ﬁt over the edges

Pro. 22,

FIG. 23.

i
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This ensured the grooves in each
ball-race being of equal distance from the inside
the outside edges respectively,
_ and
\Vhen a number of recesses are to be made of
equal depth. a depth gauge will be found very useful.
For example, the sketch illustrated in Fig. 25
shows a gauge used on a coupling for obtaining the
correct depth of recess formed to ﬁt a spigot.
A gauge of this description is made from sheet
The back A of the gauge
steel about 4} in. thick.
should be ﬁrst turned up to a faceplate by the use
of a rubbing block, as shown in Fig. l4. previously
illustrated, and the form B made parallel to it
The distance I:
by the use of a micrometer gauge.
is obtained by adding the depth of the required
It is advisable to make
recess to the dimension a.
this class of gauge for repetition work only, as a
part containing a number of recesses will require
for each depth of
the use of a different gauge
For general work a micrometer depth gauge
recess.
is very handy, if obtainable, as it can be readily
adjusted to any depth required. Of course, these
have a drawback in that they only allow for an
inch travel, and cannot be used for depths of over
a depth gauge which can be set
1 in.; therefore,
of the ball-race.

4
a

/

6

a
l

B

V
/

6

FIG. 25.
Section through one side of the ball-race will show
clearly what w0uld occur if the groom: at a be made
deeper than at b: the balls in the groove b only
To return
would be touching each bearing surface.
After cutting the
to the making of the gauge.
p0rtions A and B out of l-i6th-in. sheet steel.
roughly to size, allowing sufﬁcient metal on the
part A to permit drilling two holes to form the
recesses, these two holes were carefully marked out
The sheet metal was cut
and drilled to gauge.
in.
through the centre of the holes, which were
diametei',
by the employment of a hacksaw, and
the back of the sheet trued up parallel to the holes
by placing the i-in. plug gauge in the remaining
portion of each hole, and measuring over it to the
back a of the gauge under construction by the use
of a micrometer. Considerable difficulty is experi
enced at ﬁrst in doing this; but if two positions.
as shown at c and d on the sketch, be obtained equi
distant from the recesses, the remainder of the
The
back may be reduced to a level with them.

i

FIG. 24.
to an ordinary micrometer or slide vernier gauge
A gauge of this sort can
will be still more useful.
Cut a piece of i-in. ﬁat steel
be very easily made.
to the shape shown in Fig. 26 by the use of a hack
saw, and after ﬁling up. drill a 3-i6ths-in. hole to
In this hole the spindle should
take the spindle b.
To ensure this. the hole must
be a good sliding ﬁt.
be drilled about 1-64th in. under size and opened up
by using a reamer or D-bit to the correct dimensions.
The recess r should be made 5-I6ths in. deep,
with a i-in. drill, and a reamer or end-mill used to
out the bottom. This recess is to allow
square
for the larger part of the spindle being drawn up
clear 0f the face I.

Engineer and Electrician.
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From a portion of §-in. silVer steel turn a spindle
down to 3-l6ths in. diameter, using sufﬁcient
care to make the spindle parallel and correct size.
otherwise the spindle will not fit the hole properly.
The length I of the part a would be about 3 ins.,

through the hardening process.
The grinding is
also very simple
one is in a position to obtain
access to the proper appliances.
There are various
kinds of grinding machines suitable for this class
of grinding, both English and American, in use
in this country
all good machines for their pur~
pose, that leaves one no choice, of any certain make.
A plug gauge is shown in position for grinding
on one of these machines.
The best way to make
the operation understood will be to give a descrip
tion of the machine.
The bed a (Fig. 27) is secured
to a longitudinal slide, which will carry the gauge
across the edge of the emery wheel 0. This slide
is worked similarly to the bed of a planing machine.
and can be adjusted to travel any distance within
a certain limit.
The head and tail stocks can be
secured in any position on the bed to accommodate
longer or shorter work, as required.
The bed
ﬁxed to the slide with a swivel-pin at one end,
and a stud and nut in a slotted hole at the other.
A graduated plate, marked in degrees, is attached
to this end, and an index mark on the slide.
This
allows for the bed being moved out of parallel to
suit taper work. The longitudinal slide is carried

“i

is

g

l

641

if

December

Ii

p

l

FIG. 26.
4 or 5 ins. over all sufﬁcient length for the
spindle b, the larger part at the bottom end being
The locking device is very simple,
in. long.
about
consisting of a piece of §-in. round steel 1:, screwed
at one end, and having a 3-16ths-in. hole drilled
through it to fit on the spindle b. By tightening
the knurled thumb nut n the 5 indie is ﬁrmly secured.
should all be turned
and
The three faces I,
up together on the centres used for forming the
spindle, and afterwards trued up on a surface-plate.
set by using a micrometer over the
As the depth
will be advisable to make the dis
and I',
faces
in.
tance
a simple whOle number. in this case
would be a very convenient size.
and

e

FIG. 28.

I

a cross-slide, which has a handle
with a. ﬁne
for putting on the “feed.”
adjustment
The
headstock is pivoted and graduated in degrees;
this is useful for grinding bevel work held in the
chuck shown holding the ring gauge in Fig.
28. The emery wheel is driven by the pul
from a counterth at the back of
ley
the machine,
on which is ﬁtted the cone
for altering the speed of the emery wheel.
A sheet-iron guard covers the grinding
wheel, and a water-spray for wet grind
attached to the guard. The pulley
ing
d, which revolves the work,
driven
from a drum on an overhead shaft. Both
the emery wheel and the work between
the centres revolve toward the machinist,
or in the same direction as a lathe when
This drives the small
running forward.
particles of metal and emery dust down
wards, instead of into the face of the
operator.
Fig. 28 shows aring gauge in position
for internal grinding.
The gauge
held
chuck,
in
three-jaw
and
the
grinding
done by the small emery wheel e, driven by the
the gauge at the same time being re
pulley
volved
the pulley
on the headstock.
Too
“
"
eed
must not be put on when grinding,
heavy
as the ﬁner the cut taken, the better will be the
ﬁnished surface.
(To be continued.)
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previously With the sketch shown by
diﬁiculty presents itself in turning these,
generally 15- to zo-thousandths of an
for grinding after the gauges have been

d

by

was given
Fig. 2. No
as there is
inch left on

p,

now dealt fairly extensively with flat
we may turn our attention to the method
of construction usually applied to the plug and
A short description of these gauges
ring gauges.

Having

gauges,

a
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FIG. 27.
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A Model Lighthouse: How to
Build and Light It.
HIS is somewhat different in its

scope

from

It not only serves as a
the usual model.
very pretty model when completed, but lends
The con
itself admirably as an object of utility.
struction is cardboard throughout, so that no tools
except a penknife are required ; but the lighting gear
may be elaborated and afford exercise to the capa
bilities of the metal worker. This lighthouse is a
very attractiVe object for placing in shop windows
It would also pro
or at exhibitions and bazaars.
The
device.
vide a capital penny-in-the-slot
coloured parts for constructing the lighthouse" are
“
set
Young Model Maker
supplied in the No. 2

:

:

December

30, i909.

with red and yellow to represent the white and red
light shown by the real lighthouse of which the model
An imitation of the light eiiect is thus
is a copy.
given to the lantern so that builders who are not
skilful enough or do not intend to make an illu~
minating apparatus are provided with a substitute.
The interest and eﬁect is, however, very much
This
enhanced if a ﬁxed or revolving light is ﬁtted.
may be done at a later period if desired ; the diamond
panes of colour are then to be cut out and removed
A lining of
to permit the light to shine through.
very thin mica can be put inside to represent the
The lantern, is constructed so that it may
glass.
be lifted from its place to give access to the light.
Fittings may, therefore. be installed after the whole
structure is completed.
As full instructions are supplied with the sets of
parts, the directions given here are in the nature

.iV.
warm—
um., 5,, Futh
MA
‘..'YOUNG> MODEL _g. ;

wrrn SCENIC Bacxonounn.
Fro. r.—A MODEL LIGHTHOUSE,
"
“
Young Model Maker
set.)
(This Lighthouse is constructed from the N0. 2
published
Marshall 6: Co., post
by Percival
free is. 3d.
As electricity is a very suitable
means for illuminating the lantern, the model is an
excellent means of employing a small primary
battery accumulator, or engine and dynamo, toga
useful purpose,
an electric motor could be also
usefully employed at the same time for the purpose
of rotating the light to produce a ﬂashing effect.
A
steam. gas or other engine or clockwork motor can
be used to effect the same purpose with illumination
by candle, oil or electric light, according to circum
stances.
In addition to these, the lighthouse is a
charming object to add to a model harbour or
scenic representation.
The cardboard print irom
which the lantern is formed is coloured, in the set,

The lighthouse is a model
of general information.
The real
of that on the breakwater at Plymouth.
one is built of Cornish granite and is 7! it. high;
the model is approximately one sixty-fourth oi the
size.
Fig. 2 is a section showing the general con
It consists of the circular
struction of the model.
base (which is surrounded by three circular steps),
the iconical tower, the circular cap. and the lantern.
The entire structure is hollow. stiffened by internal
It is easy to make and the work very enter,
discs.
taining, but should be taken leisurely as there is
more than appears at ﬁrst consideration. A number
of evenings will be occupied to make a good piece
It should be dealt with in a methodical
of work.
way. as if you were engaged in building the real

December
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thing.
Complete the various component parts—
tower, base, steps, lantern. etc—and then assemble

mence, is for you to select one of the main parts,
out out the pieces required for it. and then assemble
By dealing With the
them and stick them together.
model piece by piece in this way risk of monotony
and fatigue of your ﬁngers by cutting out a large
number of pieces straight off is avoided, and your
interest in the construction is aroused at once.
time and inten
The golden rule is to take plenty
tionally make the work last a con51derable amount
of your leisure. Be careful to cut accurately to the
margin lines, as the various parts have been designed
The system, which
to ﬁt nicely to size and place.
of‘
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An illusion of thickness has been obtained
by recessing the doorway instead of merely printing
upon the card. The best way, perhaps, to com
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for assem
various parts en
ables the conical tower and
25
the circular form of the base,
'15" 25
cap, steps, lantern, and so
on. to be obtained with cer
2.5
It
tainty and casc.
fully
explained with illustrations
28
in the book of instructions.
25
made
the
Having
various
component parts ready, as
or CONSTRUCTION.
semble
them
as follows :—
Take ﬁrst
the
base. and
then place the three main steps in position, slip
ping them on from the bottom upwards in cor
rect order.
By this method the adhesive which
has

been

bhng the

evolved
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smeared over the surface of the
Place the base upright upon a
ﬂat surface whilst the adhesive is still moist; you
can then press the steps down so as to get them
The next proceeding is to
square with the base.
stick the tower on to the base and allow the joint
to set before continuing the work. \Vhen set.
proceed with the cap—this is to be put in place
downwards from the top of the tower, the lower
ring ﬁrst and then the top ring. They have been
carefully designed and will just ﬁt the tower when
The lantern
the top is ﬂush with the platform.
socket and railings are put on last. There are two
bevels—one at the bottom of the tower, and the
Put them on as
other in the middle of the cap.
If
strips, and not made up into cones previously.
you deal with them as strips they can be adjusted
exactly into place and a neat job is facilitated.

will be unavoidably
base is concealed.

and
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runs at a comparatively high speed, some kind of
A convenient
speed-reducing
gear is required.
arrangement—and that used in the present instance
—is the works of a cheap American clock.
The
spindle of the motor is connected directly to the
seconds spindle of the clockwork, and the shaft of
the light to the minute spindle or to the hour
sleeve, according to which of these moves at the
more suitable rate.
This will be determined by the
speed of the motor and is a convenient adjustment.
As the minute spindle and hour sleeve are concen
tric, either the one or other can be put into gear
with the light without necessity for shifting the
position of the clockwork.
The lighthouse shown by Fig. 1 is ﬁtted with a
revolving electric light giving alternate red and
white beams.
The scenery is painted upon paper
arranged in box form like a miniature theatre.
An

Fro. io.

DETAILS

OF LIGHTHOUSE

There is a. great deal of scope for ingenuity in the
arrangement of an illuminating device for the
lantern. A small piece of candle or a little oil
lamp will serve for a ﬁxed light, or a small 4-volt
l c.-p. incandescent electric lamp. The arrangement
of an electric lamp is exceedingly simple and can be
undertaken by anyone-—a knowledge of electricity
All that is required is the lamp,
is not necessary.
Several
a pair of wires, and a suitable battery.
methods of connecting these are shown in the book
Fig. 3 is a diagram of the most
of instructions.
Flashing effects may be obtained by
simple one.
in the circuit, or by
means of a switch inserted
This is also dealt with
means of a. rotating screen.
for both electric and candle or oil illuminants. The
particular model which is shown by the photograph
is fitted with a red and white ﬂashing electric light
A very slow
driven by means of an electric motor'.
rate of revolution is necessary to correspond to that
As an elech'ic motor
used for lighthouse lamps.

FITTINGS.

electric or other lamp placed behind gives a sunset
or moonlight effect which may be enhanced by a
row of small red or blue electric lamps hidden
behind the frame at the top of the front.
It was
exhibited at the recent Mover. ENGINEER Exhibi
tion and at the Conversazione of the Society of
Model Engineers in London early in the year.
Fig. 4 is a diagram showing the arrangement of the
motor. clockwork and lamp. Fig. 5 is a photograph
of the motor, clockwork and the contact rings by
which current is conveyed to the lamp. As the
lamp rotates, it is necessary to use these contact
rings and brushes to provide a sliding connection.
Obviously it would not do to connect the battery
wires directly to the lamp, as the latter is to be in a
state
of movement. The motor can be of very
small size as the driving power required is very
small. It may be wound for any convenient volt
The lamp may also be of voltage and candle
age.
power most convenient. In the present instance a

December
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I c.-p. metallic ﬁlament lamp is used and
A metallic ﬁlament lamp has
gives a good eﬁ'ect.
the advantage that its ﬁlament is larger than that
of a carbon ﬁlament lamp of equal candle-power,

6-volt

and Electrician.
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and also to enable the end of insulated wire w to be
taken to the lower ring as shown. The top bearing
disc is made convex to reduce friction between it
and the under side of the disc which carries the
lamp. Details of the glasses and method of mount
ing are given by Fig. 7, and the general appearance
of the lamp and screen with glasses in position is
shown by the photograph (Fig. 8) which also shows
from its socket. The white
the lantern removed
lens and red glass are secured each by four very
small brass strips which are soldered to the brass
They are
frames and pressed down upon the glass.
in place as
made ﬁrst of L shape and soldered
indicated by A. Fig. 7. The glass is then put into
position and the ends ﬁnally bent down to clip it
The glass should be slightly loose to
securely.
allow it to expand it it becomes heated by the
lamp. The frames which hold the glasses are
connected
by brass straps curVed to ﬁt inside the
the
This arrangement enables
tubular screen.
glasses to be easily removed from the screen for the

Fm. 8.
the lantern appears illuminated to
and. therefore.
a greater extent.
The lamp and glasses b, F ig. 4, are carried upon
a brass disc ﬁtted to the 0nd of a brass tube a,
Fig. 4. which passes through holes in two brass
cardboard at top and
discs. c. cemented to the
bottom. This tube is free to rotate and forms a
path by which the current is conducted from the
lamp. The current is conveyed to the lamp by an
insulated copper wire, to. threaded through the in~
At the lower end of the tube are
side of the tube.
a pair of brass contact rings mounted upon a bush
The copper
0! wood or other insulating material.
wire is connected to the lower one of the rings by
means of a screw.
The upper ring is put into
metallic connection with the tube by means of a
brass screw which is tapped through the ring and
presses against the tube, acting also as a setscrew
to keep the bush and rings in position. The battery
wires are connected to a pair of ﬂat brass springs 0.
which press upon the rings.
The current thus ﬂows
through the lower spring to the central wire by way
of the lower;ring,
through the lamp, and back
along the tube to the upper ring, spring connection
being maintained during the rotation of the lamp
A diagram of
by the sliding contact of the springs.
connections to the battery is shown in Fig. 4. The
motor is shown connected to the same battery, a
small resistance R being inserted in the circuit to
adjust the speed. Separate batteries may, however,
be used for motor and lamp.
The light consists of the incandescent lamp and a
tubular screen which carries a lens and a piece of
red coloured glass.
Details of this screen. the brass
tube. contact rings, and bearing washers are given
by Fig. 6. The lower end of the tube is divided by
of a thin ﬁle to lorm a fork into which the
means
minute (or hour) hand of the clockwork engages,

FIG. 5.
purpose of giving access to the lamp.
To remove
the glasses the framework is merely lifted upwards
screen;
from the
the lamp can then be easily put
into or taken out of its socket.
Figs. 9, IO, and 11
show details of the lamp socket and screen.
The
latter is attached to the brass disc D by a screw
which passes through the lug L. Fig.

ll.
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The lamp is of the well-known bayonet cap
ttern having a cylindrical cap provided with two
'ttle pins which engage into L-shaped slots in the
socket; the contact plates are on the bottom
The socket is a piece of brass tube soldered
surface.

and

Electrician.

December

enlarged view showing the contact rings and springs
at the lower end of the tube.
A simple arrangement of ﬁxed electric light is
shown by Fig. 3. and a rotating oil or candle ﬂash
light by Fig. 12. Fig. 13 shows a switch for pro
ducing a ﬂashing effect with a ﬁxed electric light.

Bra

55 p/a fes

Wood
F10.

ba ac

Fla. 1;.

3.

to the disc D and cut away to permit two ﬂat brass springs S to project through it as shown. One of
these springs S‘ is soldered to the disc and is thus
The other
in metallic contact with the tube a.
spring 5' is carried upon a piece of vulcanised ﬁbre

30, 1909.

It may

be driven by hand or by an engine or electric
motor. Other arrangements of driving gear and
lamp or modiﬁcations of that described could be
devised.
The actual height of the cardboard model
from ground to top of weather vane is 13} ins.

For the Bookshelf.
[Any book m‘imed umizr this heam'ngmay be obtainedfrom Tm:
Moon. ENGINEER Book Dlpamunl, 26—29,Poppin': Calm,
Flat sma, London. 5.42.,by "milling nu pauon pm; and
the tort of Postage]

Wood
a»bran

p
F10.

12.

or other insulating material and is thus insulated
from S1 and the tube a. It is connected to the
insulated copper wire which passes through a as
The principal thing to be
indicated by Fig. 10.
careful of when ﬁtting up this spring is that it does
not make any metallic contact with the disc D.
The L slots in the socket tube should be cut so that
the lamp ﬁts with its ﬁlament broadside and not
When the lamp is
towards the glasses.
edgeways
placed into the socket its terminal plates press upon
and make contact with the springs S.
Fig. 12 is an

THE ENCYCLOPAEDIA or PRACTICAL Encmeenmc
London : Virtue
Edited by Joseph G. Horner.
and Co.
Volume X. Price 75. 6d.
This, the last volume of this useful encyclo
The
dia. takes us from "Tin" to "Zinc."
intervening items include such varied subjects as
Tool-Boxes, Tool Grinders
and Grinding. Tool
Holders. Tool-Room 'Lathes, Tool Steel, Torsion
Meters. Transformers. Transporters, Trolley Tracks.
Tubes, Tunnels, Turbine Pumps, Turbines, Turret
Milling
Lathes. Twist Drills, Tyres, Universal
Machines, Vacuum Brakes, Valve Gears, Ventila
tion. Vertical Boilers. Water Gas. Water Gauges,
Boilers, \Veighing
\Vater Softening, Water-Tube
Machines, Westinghouse Brake. Winches, Wind
mills, Wire Ropes, Worni Gears,
and Yarrow
Boilers.
Altogether the whole work is completed
in ten volumes. and it forms a most useful work of
reference for the engineer's
ofﬁce. a valuable and
important feature being the excellent character
The book is published
of the many illustrations.
by Subscription only, the price being 75. 6d. per
volume.
Wno’s W110, 1910. Price 105. Post free. 105. 6d.
-Wno's W110 YEAR-BOOK, 1910. Price 1s.;
free,
st
15. 3(1.—TllE
ENGLISHWOMAN'S
DlRECTORY,
EAR-BOOK
AND
Pn'ce
19m.
25. 6d.;
post free. 25. 10d.—Tne WRI'nms'
AND Anrisrs' YEAR-BOOK,
Price 15.;
1910.
post free. 15. 3d. London: A. & C. Black.
These books are, no doubt. well-known to many
of our readers,
and in their 1910 editions fully
The com'
maintain their reputation for usefulness.
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rehensiveness
of WHO’S WHO may be gathered
vrom the fact that it contains no less than 23,000
brief biographies of men and women of the moment.
and is an admirable companion to the daily news
paper, enabling one at a moment's notice to refer
to the personal histdry and qualiﬁcations of tin
The WHO'S
people who ﬁgure in the day‘s doings.
WHO YEAR-BOOK contains similarly useful informa
tion, but in a condensed
In
and tabular form.
addition to lists of notable p.rsons, there are tables
giving motor-car signs, schools. societies, peculiarly
THE
pronounced proper names,
railways, etc.
Eucusnwowm‘s YEAR-BOOK gives a mass of in
formation of special interest to women engaged in

educational, professional, industrial,
and other
of activity, and also matter relating to
spheres
art, music,
science,
and
religious
philanthropy,
THE WRITERs' AND ARrisrs' YEAR-BOOK is
work.
a most useful companion to those who work for the
Press. It gives the names and addresses of the
leading journals and magazines. both in this country
and in America, and details as to the class of artichs
and illustrations accepted by each.
There are also
lists of publishers, press photographers, colour
printers, etc.

PracticaILLetters

Wfrom

Our

Readers.

[Tlu Editor invitzs made” to make use of this column {0' the full
discussion 0/ mum of prach'raland mutual inInrst. Ldlns
may be signed with a nom-de—plume
if desired, but the full
name and addnss o/ the srndzr nusr invariably be attached,
thoughnot necessarilyfor publicalianJ
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Building Magneto Dynamo for Cycle.
To THE EDITOR or The .Model Engineer.
“
W. I;.'s"
DEAR SrR,—Seeing
(Greenhithe)

query in this week’s (November 18th) MODEL
ENGINEER about magneto cycle dynamo, Ithought
I might write and say I had the same difﬁculty
"
with regard to the armature
touching," and being
hard to turn. I found that the breadth of magnets
was not sufﬁcient to allow the armature to run free
when the bearing brackets were clamped against
the magnets, and therefore the armature would not
turn when this was the case. I had therefore to
get two brass packing rings turned, as I could not
When I had
obtain any ready~made the right size.
ﬁtted those between brackets and magnets I found
the armature still touched one of the cheeks, and
as I could not increase the breadth of brass rings,
because the shaft was too short, I had to scrape
some of the metal off bracket where it touched.
I have now got machine to work all right, and it
gives a ﬁne light, and the power taken is imper
A. MALET.
faithfully,
ceptible—Yours

An improvised Permanent Way.
To THE EDITOR OF The Model Engineer.

DEAR SiR,——l-Ierewith is aphotograph of railway
track laid down in garden and made of printers’
I have not heard
reglets and furniture—something
mentioned in THE MODEL ENGINEER as being useful
ﬁnd it answers very'
for railway tracks, although
well, and does not cost much to construct.
The engine is made from instructions given for
making the 25-in. gauge steam motor coach given
with the January part this year, and is fairly suc
The difﬁculty is in keeping
cessful.
up steam,
Have
although I have six burners instead of ﬁve.
any of your other readers had better success ?
If not too late. I should like to suggest that for

I

i

'

.

.
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‘

A

I

I
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Overhead Gear for Lathe.
EDITOR OF The .Model Engineer.
DEAR SiR,—I read with much pleasure the in
teresting article by Mr. F. J. Nance on page 5 38,
and with your permission should
like to reply to some of his com
ments. which I trust Mr. Nance
will accept in the same spirit as
they are tendered.
(1) Mr. Nance takes exception
to attaching the pulleys by wires.
Personally, I think wire is prefer
able, as it allows the pulleys to auto
matically adjust themselves
to the
angles of driving belt.
(2) The movement of carriage.
can be better arrested by a wooden
ﬁtted between
wedge
the brace
which holds the arms together and
the underside of the rail.
This is
instantly adjusted. and is quite efﬁ
cient and holds the carriage ﬁrm,
whichever way the lathe is driven.
I am afraid the arrangement shown
would cause trouble if the driving
i
' .,
belt parted, which is not an un
g r
4
' t M“ -_ y?
“U
4
.
._ ,,
ha“
common occurrence.
__7_}_
(3) I do not see. the advantage of
PERMANENT WA Y
MR. LEE's MODEL RAILWAY wrru IMPROVISEL)
ﬁtting pulleys, as shown on page
\Nhy make them so heavy
539.
and then saw the material half-way through?
I
your usual Coloured Supplement in January, 1910,
quite agree a ﬂynut is an improvement.
you give the drawings of a steamer, liner, or cargo
When constructing this overhead in 1007 the
baat.
am sure there are hundreds, like myself,
predominant thought was efficiency, simplicity, and
who would be delighted to see it, and to make a
which were fully secured, and the ar
cheapncss,
model
from the drawings. Hoping you will be
rangement has been most satisfactory in every way.
am, yours truly,
able to adopt the suggestion,
Yours truly,
Tnos. GOLDSWORTllY-CRUMP.
H. LEE.

To
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water-cooled, has an automatic gas valve and mechanically
operatedexhaust valve; gas cock on top of combustion chamber,
exhaustpipeon bottomof same,but thereare two holesin chamber
—one in front and one in side. The one in theside istapped,and
close to chimney of ignition tube. Ignition has copper ﬁring
block and iron tube. Engine has a goodcompression,but cannot
get her to start although there
splendid heat upon ignition
What is the object
tube. Should cylinder be hot while running
of holesin chamber? Do theseenginestake much turningof fly
wheel before starting? Dom
make any differencein starting
no exhaustpipe connected Also should this enginerun from
ordinary house bracket? Rough sketch (not reproduced) shows
position of holes mentioned in combustion chamber. Also state
whether connectionsof gas and water are correct.
There appears to be nothing radically wrong with the engine,
and little carefuldoctorin shouldsoonput into healthy working
order. First, plug
the oles in chamberwhich appear to serve
no usefulpurpose.
en make quite sure that the ignition passage
the tube not screweddown so as to wholly or partly
frce——that
block it,
common causeof gas engine
state of things which
failure. 'Ihen give careful attention to the gas and air supply.
Your sketch shows the gas inlet pipe and the gas-and-airvalve at
different positions on chamberend. Be sure that the gas has no
inlet to the combustionchamberexcept through the valve, other
wise you may be getting too rich
mixture and will meet with
continuous failure. Now,
in all these points you have matters
put right, start with
small admixture of gas and gradually in
crease the proportion while someone turns the flywheel for you
found, when the engine should start
until the
per mixture
off in
form. You should not let the cylinder get hotter than
about 150° F. There no disadvantagein trying to start without
an exhaust pipe connected. The freer from resistancethe passage
of exhaust gases the. better. We suspect that the gas supply
from singlelight bracketwill behardly sufﬁcient. If the " splendid
heat upon ignition tube" which you mention
kept up all the
time, very good; for the engine will take the gas it requires by
force, and
the ignition tube remains white hot while the engine
drawing gas, you may feclsatisﬁed that the supply
adequate.
But be quite sure that the tube remainswhite hot when the engine
easily possiblefor it to be at “ splendid heat "
started. It
while you are looking at
with the engine standing idle, and yet,
when your attention
given to starting up, to becometoo cool
to be of any use.
W- R- (Newport. Mon-l writes:
[20.463] 0.W.R. Chimney
You would greatly oblige by let
me have sketchof the copper
capped funnels used by the G.W.
Company on their_side tank
mineral (2—6—2) type, and other locomotives.
it

it
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a
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a
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London.

FUTURE MEETINGS.~T0 be held at the Caxton
Hall at 7 o’clock. Monday, January 3rd : The ﬁrst
'of the series of informal demonstration-nicetings to
be held during this year will be held on this date,
when demonstrations of turning, tool grinding. and
shaping will be given by members of the Technical
It is hoped that a large number of
'Committee.
members,
particularly juniors, will attend these
-meetings, where much expert advice and instruction
will be available. Thursday, January 13th : Ordinary
meeting, lecture by Mr. J. C. Crebbin (member) on
"‘
particulars of
Compound Locomotives."—Full
2the Society and forms of application may be ob
tained from the Secretary, HERBERT G. RIDDLE, 37,
Minard Road, Hither Green, SE.
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Queries
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Societies.
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Provincial

Birmingham.—-N1:~:xr h'lEETING.-—Th€ next meet
ing will be held at the “White Horse,” Congreve
Street, Birmingham, on Wednesday evening. Janu
This is the last day
~ary 5th, 1910, at 7.30 p.m.
for entries to the present competition, and members
will do well to immediately enter their names with
the Secretary (as required by the rules of the com
New members joining on this day will
petition).
be eligible to enter for the competition—All
in
?formation
concerning both the Society and the
competition can be obtained from the Hon. Secre
tary, C. H. HAWKESFORD, 3, Boscombe Road,
Greet Hill, Birmingham.
Dublin.-—The dates of the January meetings will
'be Fridays, 7th and zist inst—Further particulars
may be had from the Hon. Secretary, H. B. STEPHEN
'SON, 9, Lower Sackville Street, Dublin.

%

~'Ii'hlfollowing are selected[mm the Queries which have beenreplied
to recently:—
[22,515]

H. P. (Bamsley)writes:

Accumulators.

'I have built Charging
a La meycr type dynamo: armature, rz-slot drum,
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a
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?
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We append drawing of the standard copper-cappedchimney
usedon someof the later locomotives.
A. C. F. (Falkirk) writes:
[22.544] Electric Batteries.
the construction and use of the Edison
Please tell me (i) What
Lalandc type of cell
(s)Wherecould such cellsbe bought,or where
could such arts that could not be madeby the amateurbe bought?
be possible to connect bichromate battery to, say,
(3) Would
lamp, and when the light got dim to lift the elementsout of
the ﬂuids and place them in another set of jars also containing
the bichromate solution until the solutions were polarised, mean
while the ﬁrst set of ﬂuids having regainedtheir strength would be
ready to receivethe elementsagain, and by this methodkeep up a
Constantcurrent until both sets of ﬂuids were exhausted
(1) Please refer to our issue of June 25th, 1903,in which there
appears an article dealing in detail with“ the construction of the
The Lalande-Chaperon
Lalande cell. See also the article on
Battery " in our September and issue of this year. (2) Inquire
of any of our electrical advertisers. (3) Your query shows a
misunderstandingof what polarisation caused by. Polarisation
not causedby an alteration in the electrolyteso much as by the
ﬁlm of gas to the ne. ative plate. The method of
adhesionof
depolarising which you suggestwoud probably give good results
larislng ﬁlm would to some extent be got rid of
because the
by the trans}; of the plates. You could get as good results by
wi ing the plates and rc-immersing them in the same solution as
ore.
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ins. diameter, his. long, wound with 1} lbs. No. 22 n.c.c. wire
it twelvesections Field's 4} lbs. eachNo. 22s.c.c. wire, connected
'ln shunt, giving terminalvoltage of 65 to 70 volts at 2,300r.p.m.
(1) Pleaselet me know how many 16 c.-p. lamps would be safe
'to light from the machine at once (ordinary carbon lamps). (2)
roposc making shunt resistancefor the above, and have 02s.
0 No. 20 platinoid resistancewire.
should like to have about
eight contact studs. How much wire (above gauge) should
require.
want to use the above dynamo for charging an 8-volt
4o amp-hour accumulator, charging rate amps, and require
the resistancein order that can keep the voltage approximately
correct, as my driving arrangementvariesa little in speedsometimes.
am making Fulmen cut out, as illustrated in your issue of
(3)
February 15th, 1906,and should be very much obliged you would
tell me quantity and gauge of wire on the bobbin. My dynamo
60 to 70 volts at the terminals,and wish to useone for charg
gives
an 8-volt 40 amp. accumulator,and alsoa small pocketaccumu
lator at different times.
use from one to four
c.-p. 60-volt
“lampsas resistances,accordingto the chargingrate of accumulator,
(i) Five. (2) We do not know the amount of variation in your
voltage. We doubt whether your
lb. of No. 20 platinoid wire
will be sufficient,but you can safely try it. .Try
before making
up upon a frame,and the amountof regulation not sufficient,
add some more of No. 24, which
quite large enough for your
purpose. (3) For 4-volt accumulator you can use the winding
which Mr. Avery gives in the.article referred to—iz ozs. N0. 24
S.W.G. For 8-volt cell charging, suitable winding would be No.
26 or, insteadof having two windings, you can use the ﬁrst wind
ing for charging 8-volt cells you use 2) yards of No. 30 platinoid
wire in serieswith it.
E. C. (Darlington)
[11.630l Small Gas Engine Troubles.
h.-p. water-cooledgas enginewhich obtained
Writes: have
through the exchange columns of Tm: Mover. Emzmnca. It
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W- 3- (Aber
[11.1171Model Diagonal Paddle Engine.
deen) writes: Will you kindly let me know how I could adapt
the Joy’s valve gear in your issue of February 13th, 1008,
Query 18,609,for a single cylinder diagonal paddle engine, DA.
slide-valve, {-in. bore, by r-in. stroke : travel of valve, 3-r6ths in. ;
working pressure,100lbs. ? If possibleyou might give mea sketch
with dimensions to ﬁt the ear to the above engine. I intend
coupling enginedirect on pa dle shaft.
7 We appenda drawing of a model diagonal paddle enginehaving
a cylinder or cylinders {-in. bore by 1-in. stroke and ﬁtted with
Joy's valve gear. We do not seeany advantagein using a single
cylinder directly coupled to the paddle shaft, and would recom
mend two cylindersWorkingat a lower pressure. The travel of the
valve
only be 5-32ndsin. The gear is not provided with the
" lap need
and lead " functions, but you may add these if you wish.
A curved shaft is also not important. You can use a boredweigh
shaft as illustrated in Tun MODEL Excmzra for June 6th, 1907,
p. 540.The engine,if to bedirect-acting,‘shouldbedouble-cylindered,
and a reversinggear, such as Joy's, is to be recommended,but if
you are settled on using a single cylinder, then it may as well be
ﬁtted with slip eccentricsand gearedto paddleshaft with a velocity
ratio of about 3 to 1. With a double cylinder engine, ﬁt a pair
of round stays between the main frame which holds the bearings
and the cylinder casting to take the thrtmt of the connecting-rod.
The slide bars (per cylinder) may be.two or four in number, one
on each side of the piston-rod.

A\
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purchasewhat you think is a suitable piece or write and get a
working drawing. Note—The larger the engine the shorter will
be. the distance traversed at one wind. We know of one reader
who has ﬁtted two mechanisms,one in the locomotive and one in
” locomotive.
the tender, to his model 11-in. gauge " Atlantic
[22,505] Torpedoes,
I. C. M. (Cathcart) writes: Again I
am in need of your never-failing assistance. Would you please
answer the following questions:—(1) What weight would it take
to displace a torpedo, 18 it. by 2} ft., natural lines to half her
diameter as in sketch enclosed(not reproduced). (2) What would
be the Weight of same made from 3-16ths in. steel? (3) Would
a torpedo pumpedwith air make her more buoyant in the water ?
It is rather difﬁcult to gather exactly what you want to know.
Do you mean a torpedo proper or a torpedo-shapedvessel? We
answer from our knowledgeof the Whiteheadtorpedo. A torpedo
is shapedsomethinglike a salmon—blunt head running of! ﬁne to
the tail—and not pointedat both endslike a cigar as in your sketch.
It has very little bouyancy and ﬂoats nearl ﬂush with the water
when empty—i.e., when not chargedwith a . Air, of course,has
weight and the 14-in. torpedohas an air chamberwith the capacity
of approximame 5 cub. ft. and can be charged with air at the
pressureof about r,3oo lbs. per sq. in. Thus chargeda weight of
about 30 lbs. is added to the torpedo by the compressedair alone
and when thus charged the torpedo has no buoyancy left and
sinks if left unsupportedand stationary in the water. Its weight
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DIAGRAM OF MOTION FOR MODEL DIAGONAL PADDLE STEAMER ENGINE.
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made up of the explosivecharge,the thick air chamber,and the
engines mainly, the actual thin shell being comparatively ht.
ut
A torpedo made less buoyant by being pumped full of air.
o! thewater r4-in. diametertorpedohas weightof about 700 lbs.,
empty. In larger types of torpedoesmuch the same proportions
obtain, the gain being in the direction of greaterair capacity and
larger
consequent] greater range as well as the carrying of
explosive
arge. The torpedo
divided into compartments,
open
some of which are open to the sea. The enginesare
to the
water, and consequentlythere no buoyancy in the engine-room.
torpedobuilt to the dimensionsyou give would scarcelyfloat at
all consequentlytherecan be no questionof addingweightin order
to make ﬂoat half submerged.
A.
[22.669] Vaporising Spirit Lamp for Locomotive.
(Prague) writes:
am building i-in. scale model N.E. locomo
tive, describedin Mr. Henry Greenly's book, “ The Model Loco
possible,of
motive."
intend to use vaporising lamp, but,
indicated in Fig. 345, on page 243, of
another construction, as
this book, where the spirit must not beheatedby a separateheating
lamp in the tender.
would be much obliged you would send
me small sketch of such a vaporisingspirit or petrol"lamp.
Perhaps the lamp describedin " Practical Letter in our issue
of May 13th last will suit you. You will notice a drawing in the
bottomright-handcornerof Plate III in Mr. Greenly'sbook showing
how this lamp could be placedin your engine. By employing this
method you could not have very large spirit lamp, as its height
limited by the spirit level in the burners—unlessyou adopted
the expedientsuggestedin the article on " Improved Spirit Lamps,"
in our issueof April 22nd, 1909.
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H- F[11.566] Clockwork for Model Locomotives._
(Leeds) writes: shall be greatly obliged you will give me your
recently
designed
help
the
following
have
in
matter.
valuable
and built i-in. scale model locomotiveof the 4—4—2 type, with
power,
electricity
for
the
motive
but
have
of
having
the intention
sincedecidedto ﬁt clockwark instead. The priceof this mechanism,
catalogue
by
me,
even
scale
in
have
for
and
as given
l-in.
without changespeedsand reverse, 9s. 6d., which seemsenormous
which
the
really
good
and
strong
clockw0rk
when comparedwith
can be purchasedhere in Leeds at about 3s. or 45. for
small gramophones. would use this without hesitationrepairiﬁg
not occupy too much space. Will you kindly let me know
you think the
can get what require cheapun; or, failing that,
clockwork have mentionedis worth the money. As stated above,
ij-tbths in.
driving
wheels
my model of the 4—4—2 type, with
diameter, the engine weighing about
lbs. When ﬁnished my
ft.,
track will be an oval about 20 ft. by 10
and should like the
locomotiveto run at least once round before requiring rewinding.
Any other information about this classoi clockwork (which have
never seen)would be very useful, and gratefully received.
We cannot ve you deﬁnite opinion as to the relative value
of the mechar sms without inspecting the same. We understand
that clockwork mechanismsare made at prices varying from 6d.
upwards, but we doubt whether you would get the cheaperones
without buying the locomotive as well. However, from the
drawing you send we should say that you will have to ﬁt the
strongestand best clockwork you can obtain. We cannot give
you the required information as to the sizes without asking
manufacturerto loan us piece of clockwmk. You must either
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(I) You will ﬁnd working
" mechanical replacement
”
structions ior making a
electrical indicator in our issues oi August 15th and
September 15th, 1902, both 0i which issues are still
on sale, and can be had from our publishing ofﬁce,
price 3d. each post tree. (2) Re the making and
ﬁtting up oi sim le telephones,see our handbook,
“ Telephonesand 'crophones,"
7d. post tree.
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[22,625] Electrical Indlcator':
Tele hones.
W. G. W. (Shefﬁeld) writes: (i) I have tted an
electric bell in our house,one push irom theback door,
one irom tront door, and in two bedrooms upstairs,
but we neverknow which push is rung, so I wanted to
try and make an indicator ior these pushes. Would
you kindly tell me the best way to make and ﬁt one
and connect it? (2) Also will you please describe
how I could make a pair oi telephones—similarto
those used in houses—connected to the ordinary
electric bells ?

[12.693] Steam Blcycle:
Flapplng Fl in
Machines,
P. B. P. (New Zealand)writes : (1) ul
any of your readersdesigna steamengineattachment
ior an ordinary roadster bicycle? Do you think it
would be.cheaperand easier to build ior an engineoi
about 1} h.-p. than an oil engine as present day?
(2) How is it that inventors do not try their hand at
wing-flapping ﬂying machines? Surely they can copy
the motion of a bird’s wing, and I think it would re
quire less power to drive along.
(x) This is by no meansa novel suggestion. It has
oiten beenmade,and has even beencarriedinto effect,
but the great bulk and weight oi the steam plant
required, together with difficulties in placing the
ﬁring apparatus conveniently, and in boiler tee-ding,
etc., are iound to render this method oi driving quite
impracticable ior two-wheel propulsion. But for cars
having more than two wheels, a steam drive is, oi
course, quite commonly em loyed. There are steam
ite," ior example,which
cars of somemakes,the “
comparenot uninvourably with the best petrol motor
cars, and are by some people preterred to the latter.
matter
(2) They do. You will ﬁnd a little interesting
about this type of ﬂying machine in “ Flying Ma
chines, Past, Present, and Future,” price is. ad., post
iree, from our publishingofﬁce.

80.
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[10,003l L.T.5.R No. 80 Class Locomotive.
F. E. P. (Lime-house)ANDOTHERswrite : I should ieel
very much obliged ii you could furnish me with a
dimensionedsketch of one oi the London, Tilbury and
Southend Railway locomotivesas recently built with
larger boiler, cab with rounded corners. etc. I am
thinking oi designinga {-in. scale modeloi this engine
and should like to have dimensions as to wheelbase,
etc., beiore making a start.
We are now able to publish an outline drawing oi
the latest L.T.S.R. 4—4—2 outside cylinder express
tank engines with the rounded cab. Length over
irames, 35 it. 2 ins.; length over buﬂers, 39 it. The
engine.illustrated is one oi the 79 class as exhibited
at the Imperial Exhibition, 1909 (White City, Lon
don), painted grey and named "Southend-on-Sea."
drawing ior an inch scale
You will find a Working
"
modeloi the “ Stratiord classin our issueoi January
ist. 1902. The general design and dimensions only
have beenaltered, many oi the details are identical.

46"ch

[22,676] “ The Sllde Rule."
C. P- E- (Bir'
mingham)writes: I am anxious to obtain a general
knowledgein the use oi the slide rule, and I take the
liberty oi writing you for information. I have beena
constant reader oi Tm: M0021.ENGINEER since being
in my present position oi engineeringinspector to an
insurance company, viz., nine years. What would
you considerthe best slide rule ior my purpose; would
you advise a spiral slide rule or a ﬂat one? Also,
would you inform me as to the best book on the sub
ject, and, further, do you think I could be taught the
use oi any oi the rules that you suggesthere In Bir
? Ii so, to whom or what classof institution
mingham
wou
d you apply ?
An ordinary straight w-in. slide rule is probably
the bestior you to get. As a handbookon"the subject,
The Slide
we. can recommend Pickworth‘s book,
Rule," price 25.2d. post tree. As regardsinstruction
in the theory and use oi the slide rule, many technical
educational institutions organise classes in this sub
ject. You may be able to join a class at the begin
ning of next term, which starts alter the Christmas
vacation. Enquire 0i local colleges, education
authorities, etc.

December 30, 1909.

IV? 20003

-

Hug/)1

(>50

.

The Model Engineer and Electrician.

is

a

is

r

y

_

a

I

if

I I

I

a

a

of

a

a
{

if

is

?

I

is

I

a

a

I I

it I

is
5

if

is

is

I

a

I

if

'

if

a

is

a

New Catalogues

and Lists.
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Morris Cohen 6: Co., 27, Queen Victoria Street, Leeds.
—A newcataloguehasrecentlybeenplacedin our handsby this ﬁrm.
who specialise in screws, nuts and bolts, studs, electrical ter
minals, and brass and steel washers of every description. Par
ticulars are also included of taps for screw-cutting, which they
manufacture both in Whitworth and B.A. standards. 'lhcir aim
in regard to all their goods to turn out high-gradework which
will give thorough satisfaction to the purchaser. Finished turned
repetition work, either in brass or steel, of any description,
another line in which Messrs. Cohen specialise. The list will be
sent on receipt of id. stamp to cover postage.
is

(l. T. Riches 6: Co.. Ltd., 19. Store Street. London. W-C
compact little pocket edition catalogueof over 200 pages to
hand from this ﬁrm. It
fully illustrated and includes par
ticulars and prices of everything in the way of motor accessories
and spare parts.
is
useful referencefor everyoneconnected
in any way with the.motor industry or with motors for pleasure
or business.
The Seventh Annual Exhibition of Arts and Crafts will
be held in the Wishaw Public School, Wishaw, N.B., from Dec.
3ist, 1909,to January 8th, 1910. A good list of prizes are being
for competition,and everyone,we think, who followsoneor other
ranchesof the craftsman’s art will ﬁnd a class open for him to
compete in. Full particulars and further information respecting
the Exhibition can be had from the Exhibition Secretaries,Mr.
R. Telfer, 138,Glasgow Road, Wishaw, N.B., and Mr. R. Andrew,
junr., Kirk Brae, Wishaw, N.B.
The Programme of London Meetings for 1910cameto hand
recently from Mr. M. D. Greville, the Hon. Sec. of the Railway
Club, 92, Victoria Street, London, S.W. The annual subscri tion
to the Club has been reduced recently and
now 10s. . for
London membersand 55. for count members,with an entrance.
fee of 5s. and 2s. 6d. respectively. r'IiheClub was founded in 1899
to provide facilities for bringing togetherall who are interestedin
locomotives and railway matters generally.
Mr. H. 0. Kingston, of TokenhouseYard, High Street,Putney
London, S.W., arranginga further interestingshow of mechanical
and electrical goods at 11A, The Market, Putney, S.W. He will
to forward a list to anyone interestedin steam,electric,
beJJleased
clockwork locomotives and railway accessories,and steam
an
and hot-air engines,dynamos and motors, etc.
is
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(X) For a 3o-watt machine of any of the usual types you may
current (as speciﬁed
take it that 45 per cent. of the total armature
"
by Mr. Avery in the third edition of the A.B.C.") is a reasonable
percentage for excitation. (2) Reckoning upon a total armature
current of 6 amps.,we know that eachconductor will have to carry
half this amount—Le, 3 amps., there being two parallel paths
through the armature for each pair of commutator segments.
Now, if we look up a table of carrying capacitiesof copper wires,
we ﬁnd that No. 24 S.\V.G., at thedensity of 4,000amps.per sq. in.,
carries only 1 52 amps, so we seethat for this machine Mr. Avery
considers it safe to extced by nearly 100 per cent. the amount
rule given on page 76 of your book. In the third
indicated by the
“
edition of the A.B.C." Mr. Avery "enlargesupon this rule, giving
the information you require—thus: For machinesup to 1-roth kw.
capacity, allow 8,000 amps. per square inch current density for
armature Conductors.and 4,000amps. per sq.in. for ﬁeld winnings,
From 1-1othkw. to 1 kw. half this density is usual."
The term
“ parallel " is used in its wide etymological sense(3)
in electrical
engineering,and when applied to conductors does not meanneces
sarily that the conductors referred to are geometrically parallel
to each other, but merely that they provide branch paths for the
current. That there are two branch paths betweenany two seg
ments on the commutator of this machineis evident from a study
of the diagramsshown in Figs. 39 and 40, which show the windings.
No; not all drum armaturesare wound so that this is the case.
(4) It will be thecmss-wctionalareaof the polesin a Kapp machine,
since it is the cross-sectionalareaof iron requisite to carry the total
armature flux at a convenientdensity. But in a four-pole machine
1the total armature flux divides equally between the two pairs
-of poles. Thus each of the poles, as it carries only half the total
armature flux, need have only half the area arrived at by this
calculation. The yoke, in the case of a four-pole machine, need
haveonly a quarterof that area,since,just as in a two-polemachine,
.it carries only half the amount of ﬂux going through the ales,
(5) This sectionis quite re-written in the third edition of the ok.
The insertion of the word “ twice " before the words, " the average
height," will probably make clear to you the meaning of the pas
s‘age. (6 )It is a longitudinal section of the.armature that must
be taken, as it is to this section that the direction of the flux is at
right angles. The term, 20.400,is the value of p. at the chosen
ﬂux density—46,000lines per sq. in.; it is estimated from the
.tablo on page 69. (7) (a) The area 264 is that of the pole-faces
(length 2 ins.
circumferentialdepth 1'32ins). To each of the
factors producing this ﬁgure added an amount of twice -8 times
the length of air-gap—s'.e., X -8 X 046 —-o736. Then the
factors become 2-0736 and r393
and the product—the effective
area—is 2-889. It appears that there
inaccuracy here. For
the circumferential depth of pole 1-375would be a more accurate
ﬁgure than 132, and for the resultant effective area—3 sq. ins.

is

_

_

I

a

-

(b) The ﬁgure 46,000 got, roughly, by dividing the total flux
in ﬁeld-magnetby 2'5, the cross-sectionalarea in square inches of
pole. (c) The ﬁgure 2'8 stands for the cross-sectional area of
pole. It should be 2-5. (8) Yes, you would be well advised to
get the latest edition. In it, besidesrevised text, you get an extra
Notes on Dynamo Construction and \Vinding,"
chapter_—"_
plate
as frontispiece, giving complete working drawings of the 500-watt
machine,and as an appendixa very useful " Table of the Properties
of Copper Conductors."
[22.685] Reversing by Sll Eccentric.
W- G- B- (St
oblige by drawing me a sketch
Helcns) writes: Would ou kin
of reversingarm and
of the slip eccentricto reversein the cab
of
Great Northern single-driver locomotive am making?
have referred to my Moon. ENGINEER, but cannot ﬁnd what
shall be very much obliged you can assist me.
want.
Shp eccentrics,as rule have no rod or lever, as you may know.
But in our issue.of September15th, 1901,there was describedin
“
Practical Letter " a method of adapting sli eccentricfor this
method operating. The issuecan still be had from our publishing
office, price 3d. post free. If you wish for good descriptionof the
ordinary arrangement,SM article in our issue of july 15th, 1901,
on " How to Make a Simple Slii Eccentric."
B. S. (lrlams
[22.696]Converting Steam to (ins Engine.
o ~th’-Height)writes:
would be ve much obliged you would
ansvverme the following question.
ave
h.-p. steamengine,
which wish to convert into gas engine. Would ou tell me
worth undertaking? What would be the imensions of
this
cylinder and combustion chamber and valves, etc.,
ﬂywheel
18 ins. diameterand stroke
ins.
The engine of the vertical
cylinder type, so that will have to get a bed cast for it, and
Wish to know whether mattershow far the cylinder away from
the crankshaft.
might mention that
have your Handbook
(N0. 26), and that am readerof an Mom-:1.ENGINEER.
It will hardly be worth your while attemptingto convertthesteam
engineeastin into a gasengine. In the ﬁrst place,the ports would
be totally di crent in arrangementand size; secondly, you would
require to ﬁt up water jacket, and, again, the proportion of bore
to stroke
not suitable. Good gas engine castings are on the
market at very reasonableprices just now, and you would be well
advised to obtain
complete set, designed for the purpose for
which they are intended to be used. The distance the cylinder
away from the crankshaft does not affect the design to
great
extent, beyond the fact that the distancewere great, you would
have very heavy connecting-rod, and the bed and other parts
would be increasedout of all proportion to the power of the engine.

A

[32,703] Dynamo Design.
H. H. M. (Kingswear) writes:
I am very anxious to be able to designand make all the necessary
calculations for a small dynamo,arid Ihave “ The A.B.C. of Dynamo
Design," by A. H. Avery (the secondedition), but thereare several
things in it I cannot understand, and I shall be much obliged if
you will explain them to me. The type of machine I want to be
able to calculate for is the Kapp type, like Fig. 11 in Tim Moon.
ENGINEER Handbook, “ Small Dynamos and Motors," and multi
four poles). (1) On page 77, line a, of the “ A.B.C."
polar (with
it says: “ We must set aside about two-thirds of the total current
for excitation." Is this so for all machines? (a) Page 77, lines
8—10: “ Owing to the greaterdissipation of heat in wires of small
diameter, it is found possible to work at a higher current density
than indicated in the rule above." Now I have worked out one
or two examples,and always get a wire with too great a diameter;
please tell me how I can allow for this. (3) I do not quite under
stand the last paragraphof page 77: “ As the two halves of the
winding . . ." \Vhat is " in parallel "? Are they in parallel
in all drum armatures? (4) At the bottom of page 78, it says:
“ This is the size of the pole-pieces,and as each one splits up into
two yokes, which surround the armature, the yokes will accord
ingly have but half the sectional area." Will the area found by
the calculation be the area of the pole-facein a Kapp ﬁeld-magnet,
and what will it be in a four-pole ﬁeld-magnet (5) On page 79,
line 15,it says: “ And that the averagelength from one pole-piece
to the other across the core—La, the average hei ht of a semi
circle
'7854 of the diameter." I do not quite un erstandwhere
this is measured,and where the semi-circle is drawn. (6) I do
not understand how to do the next paragraph—“ the value of
p. is found," etc. Is the sectionof the armaturetaken longitudin
ally, or at right angles to the shaft? In the expression—
Armature
3132 X 105,0005132
8
Amp. turns
2 x 2,400
do not quite understandhow the 2,400is got. (7) On page 80,
line 21-23, is—“ brings the area up from 264 to 3-12sq. ius." I
cannot seewherethe 2-64“is got and how it is raisedto 3-12. Also,
The flux density in the ﬁelds has been
a little lower down, is:
found to be. about 46,000." How is this got? Again, in the
expression-—
3132 X (1-12 x 105,000)x 10
_
Field-magnet amp. turns‘ —
rs X ’80
Do you recommendme to
Where does the 2-8 come from? (8)
“
Will it help me
get Mr. Ayery's third edition of the A.B.C."?
more than the secondedition P
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is not often that it is the privilege of a model
motor boat to be a factor in the saving of
human life, but such a case has just been
reported to us by Mr. Herbert Teague, of Florence,
Mr. Teague
a MODEL ENGINEER Silver Medallist.
Writes that he was just getting his boat, the Incubus,
ready for a speed run when a girl threw herself
into the river from the Ponte Veechio, some 250
yards away. Mr. Teague had a friend with him,
a Mr. G. H. Garraway, who was at the oars in a
rowing boat ready to assist in the trial of the
Incubus.
He at once started on the work of rescue,
which at that distance away seemed a. forlorn hope.
An expert oarsman, however, he managed to arrive
in time, and most cleverly got the girl into the boat
in spite of being single-handed. Unless this boat
had been specially requisitioned for the purpose
of the model trial a rescue would have been im
possible, as all the oars in'the boats along the river
As it was,
bank had been stored for the winter.
Mr. Garraway had not a proper pair, one oar being
Thus one life, at least,
a foot longer than the other.
in this world has been saved through model motor
boating. By the way. the 3ist inst. is the latest
date for receiving entries for our current year's
speed medals.
C

i

i

J. \N. H. A. (Argyll, NB.) takes us to task in
a very kindly fashion for devoting so much space
to motor cyling matters. “'e quite appreciate
the feelings of our correspondent, if he does not
happen to be interested in the subject of motor
cycles, and there are, no doubt, a number of other
But
readers who are of a similar way of thinking.
a letter like this just shows how difﬁcult it is for
anyone conducting a paper to please all his readers.
we have received
\Ve know from the correspondence
that the introduction of this particular feature
into our columns has given satisfaction to a large
number of readers, and we are quite sure that had
we should
we introduced any other new feature
others. There
have
some and offended
pleased
is, however,
one point about the motor cycling
notes which we would commend to the consideration
of our correspondent, and to other readers who may
not happen to be motor cyclists. It is that they
probably have motor cyclists among their friends
who are not mechanics, and who are not blessed
with workshops.
Here the model engineer may
step in as the amateur motor repairer, and may
ﬁnd himself some interesting occupation, and render
his friends some valuable assistance at the same
The reading of our column of motor cycle
time.
notes will be found very helpful by those who feel
inclined to develop such an outlet for their energies
We have another new feature in prepara
and skill.

December 3o,r909.

tion for our columns, which we think will please
“
not only
J. \V. H. A.," but all our readers who go
in for practical work.
\Ve hope to say something
deﬁnite about this in an early issue.

i

‘

i

Here is an interesting query recently received
from éone of our readers: “ Having considerable
spare}. time, I wish to turn the same into use by
developing some invention that would prove of
national beneﬁt, or be taken up by some of the
Can you give me a few
large industrial concerns.
”
instances of things that are really needed ?
The
best suggestion we can make in reply to this is that
our correspondent should, from the things around
him, select some article which is in general everyday
use. and set himself to work to produce something
which will answer the same purpose at a less cost,
There are
or do much more for the same price.
very few things in this world which are not capable
of improvement, and if our correspondent has any
real talent for inventing he should not have to look
very far to find some worthy subject for his ability.
Here, however, are a couple of more concrete sug
gestions which he may like to tackle:
(i) A sub—
stitute for india-rubber;
(2) an electric storage
battery which will have the same capacity and
durability as existing batteries. at about one-third
the weight.
Another suggestion is that he should
peruse a few copies of the Ofﬁcial journal of Patents,

In this he will see a
published weekly, price 6d.
list of patents which are being taken out, and by
noting the directions in which other inventors are
working, he will get a lead as to pOSsible openings
for his genius.

Notices.
for United States, Canada, and Mexico: Spun and
Sole
Agents
sin, 12 , Liberty Street, New York, USA, lo whom
Chamber
all subsu'iptions om thesecountriesshould be addressed.
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