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GENERAL INDEX.

Charging, 499.
ACCUMULAT
Accumulator Repairing,

Steam Power Plant, 291', 315', 341'; Classiﬁcation of Model Power Boats and
500.
Steam Stora e, 98, 124'.
l-lydroplanes, Proposed Rules for, 497',
AcetyleneLamps, An Accessory for, 472'.
Aluminium, the ropertiesof, 370.
557'579
Acid, Detecting in Oil, 176.
Ammonia, A Caution n, 548 ;
Classiﬁcation
of Model Speed Boats,
Advertisersand Colonial Readers, 24.
Answers to Correspondents,24, 4B, 6, no, Clocks, Electric, Design of, 65, 161'. 50:.
Avro Club, Bellast Model, 309.
144, 168, 192, :16, 240, 264, 338, 360, Cohcror,Siemens,Details of, 402.
Aeroplane,Model, Competition, 147'.
408. 456. 480, 504. 528.576. 60°, 610
Competition tor Turning, :20, 456.
Model, Competition at the Crystal A.nvil to Fit
in Vice, 55'.
Com tition, Model Arroplanc, at the Crystal
Aeroplane,
alace, 192, 232'.
Association of Electrical Engineering Stu
alace, :92, 232'.
Arr-iplane, Model, Design for, 270'.
dents, 597.
,
Iv!»
Competition
of Model Acro lanes, r47'.
At'i'lrplanes, Model—Bronze Medal Winner Aviation Course in LC.S.,
Com tition, 1909 Speed oat, Winners of
48. ] Erna
at Crystal Palace, 6:3‘; Geared Rubber
Medals,
ilvcr
81'.
“
.4
Motor, 614';
Grasshopper,"613'; Hot‘
Conjuring Apparatus Madewith a Lathe, 561',
Water (or, 43; Long Flight, 611' ;l
89O5
Wrinkle to Prevent Breakages,43‘.
Control by Wireless of Model Power Boats,
Arm lanes, Model, Notes on—Answers to
57‘, 185Y499- I
Selt-ccnh-eing Drill Chuck,
rrcspondcn's, 7', 31'. 53. 79' 99‘. BALL-9121?
10
Copper, The Properties of, 370.
125, 222, :46, 343;
Bli-riot
ono Bamboo Bending. :02.
Core, Bent Ta I‘Cd,Constructionoi, 448‘.
lane, Method of Control, 31'; Brcquet Beam Engine, Model Design for,
Countershait, eat, Design lor, 304'.
iplanl:, 484' ; Built-,up Fuscllages,365' ; Beginners,Modd Making tor, 88‘,585'.
Cruise of the M.Y. Muriel Round the Isle ol
Celluloid Solution, 125; Clerget Military Bellows, Constructionof, for Small 134'.
Wight, 96, 115‘.
Forge.Out
Aeroplane, 484' ; Coanda Biplane, 484 ;
ﬁt, :97!
Cutting Kc
ays in the Lathe, 44'.
'
Coloured Fabric for, 125; Common Bent Tapered Core, Constructionof,
Cutting Mu tiple Threads, 15r'.
448'.
~
‘
in,
Fault
Competition, A Rise- Biplane, A Scale Model Wright, at South
124‘
trom-thc-Groun , 5n; Correspondence,l
Kensiugton Museum, 462'.
Type Model Steam Turbine,
New Regulations, 5n; Crank Chamber,l Blowpipe for a Small Forge,
DE282
LAVAL
.
297'!
Built-up, 341';
An Original,‘ Boilers, Model—Construction and Fittin s of, Design for a SensitiveDrilling Machine,
177'.
Design,
;
Design for Mode Monoplane, 52' ;
22!:
545'; Locomotive Type, 6:7'; Small Design for a 4-ft, 6—in.Model Hydroplane,
Design for SteamPower Plant, 291', 315',‘
Power Vertical, 543'; Wood Fuel, 187'.
249‘,
.
;
Dihedral Angle, 244' ; Direct Bookshelf, For the—
341'
Design for Electric Gyro-Motor, 470'.
liit MaChines, 172‘, 195'; Experimental
Asro Manual, no.
Design for Experimental Model Steamer,
Model Helicopters, 172‘, 195' ; Fabric,
272', 300'.
Trains, 56.
Elm":
Coloured, Wanted, 125; Flappl -wing
Model Balloonsmid Flying Machines, 124.
Design for Model Aeroplane, 270'.
Machine, 510'; Force- map for team
Popular Fallacies Ezplaiud
Design for Model Beam Engine, 585'.
and
CM
Plant, 342‘; Fore an Ait Pro llers,
ncted, 123.
Design for Model Electrophont', 414‘.
51; ‘Fuscllages, Built-u , 365‘; grandi Boring Clean
for Model Fowler Type Traction
Holes through Soft Materials, Desi
of Models,30; élicopteres,172', ,
n "no. 277'. 367‘. 398‘
capplng
255.
195 ; Interesting x-oz. Model, 5' ;* Brake Tests for Pro llers, 37B.
Dcsign or Neat Countershalt, 304'.
Lateral Stability, 244';
Built-up Brazing Ap aratus,
Design for i-in. Scale G.W.R. “ County "
e " 0500," 23.
Light
Crank Chamber, 341'; Lig
tness, How Brazing Tuges in Tube Plates,
Class Locomotive, 9'.
255.
to Obtain, 535; Longitudinal Stability, Buffers, Combination Spring tor,
162', 258. Design for 5oo~wattSlow-speedDynamo, 32',
245‘; Models at the Paris Show, 485 ;1 Butlers, Spring, Impovlsed,
348'. 605
476'.
Monoplane, A Reader's Model, 99' ;.
Developmcnts in Wireless Communication,
Monoplane, Sketch Design for, 52' ;
519'
Novel Design, 221'; One-ounce Model,,
" The Wild Cat,"
Dinghy, Fitting with Petrol Motor, 545.
5' ; Ornithoptcre, A}
Dividing Wheel Stop, 56'.
\Vorkiug Model, 510'; Paris Aeroplane
Iron in a Back Garden, 374'.
Draughtsman'sPencil Shar oer, 55'.
CASTING
Show, 459', 484'; Paulhan Biplane at
Cataloguesand Lists, 47, 71, no, 167, Dream oi the Future of L odel Speed Boats,
the Salon, 460'; Propellers, Back and
139.187. 311,335, 359.383.431,455.479,
501'
Front, 51 ; Propellers, New Methods oil
Drill Chuck, A Ball-grip Selt-centrcing, 103'.
527. 551, 575.599
Making, 31', 79' ; Propeller Problems, 78 ; Catalogue Correction, 258, 309.
Drilling Machine, Sensitive, Design for, 177'.
"
“
Rating of Models, 30; Rise-li'om-thc-v Cellution
Liquid ior Sticking Celluloid, Drilling Tubes Without a Lathe, 54', :56.
Ground Competition, 5ix' Rising from;
Drip Can, NeedleValve lor, 176'.
455
the Ground, 411 ; Rougicr Diplane, 484' ; ‘ Centre Locating, Jig for, 2 8'.
Driving Dog for Small Work, 344'. w
Rudder Detail of Prize-winner‘s Design,‘ Chip Guard, Transparent, or Lathe, 80'.
Dynamo, A Model Overtype, 66'.
7'; Sloan Biplane at the Salon, 460‘; Choking Coils, 231'.
Dynamo S stemtor Motor-car Lighting, 539'.
Special Note to Correspondellm,114,5" ; l Chucks and Chuck-Making, 606'.
Dynamo, THE MODEL ENGINEER Slow~speed,
Stability, longitudinal and Lateral, 244' ; Circular Saw Attachment tor n Lathe, 581'.
31‘, 348', 605
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Laboratory, 193', 218', 389‘; Tinning
Powder ior Case-hardening
KASENIT"
Surfaces oi Sheet Metal, :42; Tool
and Steel, 95.
holder Special, for Boring and Facing
360,384.408.432.456.480.$03.$18.551.l Keyways, Cutting In the Lathe, 44'.
Tool, 2';
576, too, 620
Kite and Model Aeroplane Association, 450.
Travelling Stead 'rest, An
improvised, 145° ; Truelng a
Electrically Driven Model Mono-railCar, zBr', ,
i-centre
a
ing Chuck, 194°;
and improvementsto
riter Rack, Re
5 6.
LATHES—Additions
159';
Adjusting
cutting, 26', 54;
Electrical] OperatedGas Tap, 4or'.
nlversal
Drummond 3km,
Electrical henomcnon,355,500, 615.
Tailstock oi Drummond, 500 ; Automatic
Cutter Bar, 241', 338'; Vice Clamps,
Electric Clocks, Design oi, 65, rﬁr'.
had-screw Cover ior 3yin. Drummond,
Casting Lead, 173‘ Winding and Form
ing Armature Coil, 337', 361'.
Motor,
545‘,
Novel Design,
BleCtric Gyroscope and
471';
Back-scar tor. 394. 500.
ior, 470'.
96; Bushing Old Spindle,!582°; Chucks Lettering Models, 372'.
Plant,
or,
Lighting
Motor-cars, New Dynamo Systemof,
162'.
606'; Circular SawAttachment, 581°:
Electric Light and Charging
Electric Lighting and Charging Set, 407‘.
Cutting Keyways in, 44'; Extension
539"
Lightin
Plant, An Economical. 320', 473.
House,
Electric Lighting Plant ior the
320',,
Faceplate Driving Pin, 581'; Goodwin's
Grinding
White Star, Olympic and Titanic,
Screwcutting, 359, 55!;
,
4
473.615Liners,6
Locomotives,
Centres,
(or,
Electric
Reversing, 131'.
80'; Lead-screw Cover
19
Electric Mono-rail Model. 65‘.
159', 472'; Milling Attachment tor a Locking Points, Arrangement ior 379'.
Electric Motor Boat, Parts ior Building, 95‘.
Barnes’s, 265'; New Britannia, 431'; Locomotive Notes, 104', 152', 224', 352‘
Electric Motor, Testing the Horse-power oi, lr
Pitman ior Treadle, 546; Saiet Clutch
445', 564K
_
l
-in., 136', 380 ; Sub
otives—AmencauFour‘cylinder, Crank
Release ior,
467..
axlesoi, 446'; “ Atlantic " on theN.B.R.,
Electrophone, Design ior Model, 414'.
stitute tor a ack-gear on a {5 Drum
28:,
352';
Elementary Notes on Model Propellers, 157'
mond, 94', 500,545', 596; Transparent
Belgian State Railways, 152',
Enginccring Scholarships, 534.
Chip guard, 80' ; Treadle tor, 507' ;
CaledonianRailway, Superheated
224'
Express, 352' [Camden incline, Climbing,
'l'rut-ingup Taiistock oiDrummontl, 379' ;
Examples oi Lettering for Models, 372'.
“
354,564;
Experienceswith a Model Steamer,272', 300'.
City to City " Express, r04;
Turret Tools for Foot, 15', 38', 62', 84'.
Launch, Motor, Model Electric, 164'.
CompoundTank,New, on French Railway,
Experimental Model Making, 66.
106'
Design, 272',l Dead Clamps, 259.
Experim‘ental Model Steamer
“ EnglishConstruction Enquiries, r54
Lens Mount, Fitting Rack and Pinion to, 226'.
Running-shed Practice," 224;
300 .
Four-cylinder Compound, ro5'
Experimental Work with Model Flying Ma Lessons irom the Laboratory—Angle-plaLes
Fou'~
chines, 437'.
Cylinder Locomotive with Liit Valves,
ior Lathe Work, 269';
Armature, A
565'; French, Noteworthy, ro5'; Goods
Experiments on Electric Oscillations and
Former Wound, 289', 33',
33720361‘,
Waves, 371', 538‘
409', 435';
Armatures, Meth
oi
ype on Belgian State Railways, 154'
Experiments, Simple ionisation, with a Wims
Great Western Railway, “ Swindon " Sup
Balancing, 25' ; Boring Drillin Machine
hurst, 199', 228'.
erheater,
Frame, 53';
Boring Petro Engine
es,
104' G.W.R. ShuntingEn
445'; L.
Cylinder, 146', 481'; Boring Tunnel oi
N.W.R. " City to ity "
Express, 104 L.N.W.R. " GeorgeV“ and
Dynamo, 505';
Boring and Facing
"
Crank Chamber, 1'; Brazing, A Hint
352, 447'
L.N.W.R.
Bricks, Mixture ior, 256. ‘
" Queen Mary,"
on, 390; Building Former Wound Arma
Precursor " Tanks as Ex rcss Engines,
FiRE-RESISTING
Fitting a New Motor Cycle Piston, 610'.
ture,
409°;
Bearings
oi
a
Long
versusShort
Strokes,
Bushing
the
iston
445‘
Fitting and Running Electric Bell Wires, 61.,
225;
Machine, 53' ' Casting Lead
Drillin
E.
New “ Atlantics," 28:,
Flying Competition for Model Aeroplanes at
Drills,
Vice
173‘,
259‘;
Centre
Northern
oi
France
Camps,
Railway,
352'
the Crystal Palace, r92, 232°.
" Paciﬁc" Rumour,
“ 226‘.
8; Chasing Small Holes, :20; Chucks,
Paci~
564'
447
Flying Machines, Model, Experimental Work
tic"
ruein
;
and
on
Belgian
State
up,
Clearing
Tapping
Railways,
194'
with, 437'.
152°;
Drills,
arls-Lyons and Mediterranean
mpound, 241';
Clock-maker’s
Forge Outﬁt~How to Make a Small, 297‘.
Railway, 105‘, 2:6;
Drill-tum,3r4';
Pielock Super
Commutator. Building,
Formation oi Lettering for Models, 372'.
569', 602; CompoundClearing and
heaters on the Prussian State Railways,
Foundry in a Back Garden, 374'.
gigo',
156'; Query n Exhaust, 447; Re airs
;
a
La~
appingDrills,24t'
Contractions
tor
Fowler Type Traction Engine, Design ior‘
to American Wheels, 353; Stan ard
boratorySwitchboard,389' ; Construction
Model. 277'. 367‘. 98'~
ising, 565;
Stumpi's Four-Cylinder
oi Switchboardfor Laboratory, r93', 218',
Future oi Model Speed oats, 591‘.
576‘;
Simple
389'; Copying a Division Plate,
with Special Valve Gear, 565';
Crank, Making a Small Double-webbed,
Superheater,The Pielock, on the Prus
Cutter,
75‘;
A
Special having,
sian State Railways, r56'; “Swindon,”
601'; Cutter Bar, Milling, An Uni
Superhcater ior, 104'
Wind-cutter
Engine, Slide, How it was Modemiscd,
GAS 66
105', :26.
versal, 24t', 338';
Design,
Cylinder, Petrol
Engine, Boring, 146', 481';
Design
Model—Construction oi z}-in.
Gas and Petrol Engine, Model High-speedy
.
Cylinders, MaChining,
augeTank,
for Commutator, 530; Division Plates, Locogiotives,
433 '
56';
577'; Drawing a Petrol Motor Cy
:23:r~Simple il-in.
Gas Tap, An Electrically Operated, 401'.
Gauge
122';
Generating Plant, Small Electric, 162’.
linder Liner,
Tank. 34'. NW. 194'. 326'. 532
Drilling Spindle,
Flash Boiler tor ri-in. Gauge, 454';
Glass Cutting Machine,A Rotary, 464‘.
An inexpensive, 314‘ ' Dl’lllS, Com
G.N,R.
Scale,
Gold, The Propertiesoi, 401.
2~in.
No. 1.442, 529';
und Clearing and Ta ping, 241'
G.W.R. {-in. Scale “ County" Class, 9‘
Grinder, Simple Treadle ior, 507'.
xtensions to Core oi Eormer-woun
Prince,"
Armature, 3:3';
L.N.W.R.
"Black
Facing Cutter, A
575;
Grinding Lathe Centres, 80'. '
“ Gwendore"
Special, '601'; Flat Bit ior Boring
LN.W.R. xi-in. Gauge,with Flash Boiler,
rl-in. GaugeElevated Railway,
454'; Midland Compound ri-in. Scale,
Petrol Engine Cylinder, 482' ; Framework
34
343';
MODEL ENGINEER, Machining
Electric, Design ior,
tor a Smtchboard, 193', 2:8'; Kniie
Gyroscope and Motor,
Edges ior Balancing Annatures, 25';
Cylinders tor, 56‘; MODEL ENGINEER
47o Lathe Centres,Taper, Making New, 362 ;
{-in. Scale Tank, 514'; New Develop
()<rillating, Reversing
Machining a Dynamo Casting, 505‘;
Gear ior, 184‘; Saietr Valve, Model
Metal, Sheet, Tinning Suriacos oi, 242 .
Model Steamers, 573.
“
HANDICAPPING
Pop," 343' Simple. -in. GaugeTank,
Methods oi Taper Turning, 462'. 506‘;
Holder inr tz-in. Rule, 133'.
4‘, 181’. 294°. 316
Milliamperetneter,Testing, 147; Milling
Holes. Worn, A Remedy ior, 80'.
531‘: Spirit
urner Supply Tanks, 5r8'; Springing
Holiday Letter Competition, 48.
Cutter Bar, An Universal, 241', 338';
Tender Bo ies, 343' Wind-cutter Type
Home Electric Lightin , 320', 473,6:5.
Mould ior Casting Lead Clam s. r73°;
ar, 97' ;
oi the PL. . Railway, to5', :16.
Parting oii a Piece oi a Lo
Horse-pow" Testing 0 Small Electric Motor,
O
Patterns ior Casting Lead Vm Clamps, Locomotives, Model Electric —Automatic
Polarised Reverser, 344'; Fitted with
Hulls, Pinon , 380.
r73';
Petrol Engine Crank Chamber,
Reversing Gear, r3r'
improvements in
Petrol Motor
Hydroplancs, odel Design oi, 249'.
Borin
and Facing, x';
rzz';
M.E. Design, 246'; Metropolitan Rail
C lin er, Drawing the Lint-r,
way, Design (or M.E., 246", Reversing
Paning the Bed late ot a Four~polc
Automatically, 344' THE MODEL Encr
late tor Setting-out,
Help for, 479.
Dynamo, 220';
I ' (1.5.Students,
NEIR, 246';
writer,
Two oi the Canadian
ignition Spark Coil, Small Size, rig.
291' ; Rack, Re-cuttin , ior T
Paciﬁc Railways, 206'.
26', 54; Screwing Tac e lor
ginners,
Indicator, Screw-cutting.An improved, 468'.
74°; Setting-out Plate, 291'; Setting Long-Flight Model'Aeroplanes, 612‘.
induction Coil, u-in. Diagram of Connec
tions, 258‘.
Tools, 483; Shaping Dynamo Cast
Cylinders for Tnl: Moon.
ings, 220';
Spark Gap for WirelessTelegraphy,‘
Shaping Petrol
intensiﬁed
,
ENGINEER Locomotive
re MACHlNlNG
Castin , 121';
Spindle and Bugle
rrr .
" Meccano," The Pleasuresoi,56‘.
ior
ionisation Experiments with a Wimshurst,
ormer-wound Armature, 290';
359'.
ties, 179, 370, 400.
Steady Metals and their Pro
199', 2:8 .
Spool for Winding Coils,
; witchboard Microphone, An Old, ype, 43°.
Rest, An improvised, 145‘ 3rg‘;
iron Casting in a Back Garden, 374'.
Iron, the.Properties oi, 400.
tor the Laboratory, 193‘, 218', 389’; Milling Attachment ior Barns Lathe, 265‘.
Lathe Centres,Making New Stand Miniature Sparking Plug. 103'.
Traipcr
, 36:;
Taper Turning, 462', 506', Model Engineering. New ideas in,
a
569'; Tappin
Drills. 578: Tannin: MODEL Escls'l-zn Exhibition, 57o.
tor Centre Locating, 248'.
Small Holes, 57 ; Testing-board ior the Moon ENGINEER Wireless Association, 528.
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Moon Bxcnrzen, 500th Number, 503, 576.
29; Number Plate, the “Autolite”; Power Boats, Model, Controlled by Wireless,
Rear, 557'; Old Motor Bicycle, Alter
Model Makers, An Opportunity for, 500.
57' 185. 409
Model Making, Experimental, 66.
Olympia Show, 554‘;‘ Practical Letters from our Readers, 43', 65',
ing, 128';
Model Making for Beginners—A SteamEngine
Overheating,A SuggestedCure tor, 293' '
90‘.!38’.161',134.157'.281'.a°f,355'
for a Shilling, 88' ; An Easily Made
Pedals, Removing, 150; Power an
378‘. 401'. 475'. 497'. 545'. 570 594.
.
Steam Boiler, 134';
Speed lost after Re-bushing, 126; Pre
ModelMaking, Points in, 488‘, 5r2', 596,616.
‘
paring tor the Winter, 485; Pulleys, Propell‘crs,Brake Tests tor, 378.
Mod-:1Permanent-way, 402 500,547, 614.
Gauge for Truein up, 102'; Readers, Propellers, Exp‘rimental for Model Flying
Machines, 437'.
Model Speed Boats of the liuturc, 591'.
eaders in Diﬂiculties,‘
A Hint to, 151
171; Readers' Recommendations, 29; Propellers, Model, Elementary Notes on, 157'.
Modernising Slide Gas Engine, 566‘.
Monoplanes, Competition Models, 148'.
Rc-bushing, Speed and Power lost after, Properties of Metals, 27g, 370, 400.
126; Registering
An Electrically Driven Model,
Motor Bicyde, 4',
Mono-rail
Aero Club,
281 , Caz,
Removing Obstinate Valve Caps and,
54 .
Mono-rail Model, An Electric, 65'.
Sparking Plugs, :8; Replies to Queries“ QUEENSLAND
Queriesand Replies,az ,45', 69', 92%
I
119', 141', 165', 188', 214‘, 2361,2612
Motor Boat Regatta, 1910,385'.
5. 29, $1. 78. 101. 118, 151. 171. 198.
Lighting, New Dynamo System of,
123',194419.341.394414450487409.
283'. 309'. 333'. 356'. 381‘. 402'. 431.
Motor-Car537,584,60.4; " Robbialac" Enamvls (or,
477'. 502', 526, 548'. 574'. 593‘.
539
255:.
Motor Cycle Notes—Accumulator Run Down,
Renovating, :9; “ Roc" Motor Bicycle
Drive,
555';
Getting Home when, 126; Acet'lcne
with
Cardan Shaft
" Rudge-Whitworth "
AClNG tor the Wembley Park Challenge
Cycle,
Headlight, An Eﬂicient, 365'; A just
Motor
Cup, :60.
able Handle-bars, 100' ; Advancing and
171'; "Scott"
Motor Cycle withl
'
Lens Mount,
Partial,
Seizure,
Rack
and Pinion, Fitting to
Retardin
the Spark, 197'; Air-cooled
Side - Car,
55
Makeshitt, but
226'.
Engines, ans for, 28' ; Air, Insufﬁcient,
Successful Remedy.
Model, 306'.
Realistic
Car,
Silencer
Railway,
A
;
Air-Tubes,
Detachable,76;
101‘
Ali
50;
Side
a68'
Aligning,panners tor the Railway Model, The “ Gwendore," Elevated,
mg a Side Car, 101'; “Arno,” Ngexiv
Experiments, 340‘;
the‘
Lightweight, 17o,457',6o4; “Autolite”
Motor Cyclist, 486'; “Sparing”
Rear Number Plate, 557'; Auxiliary Air
Machine, Simple Rules for, 487; Spark, Railvglg's—Cll'mbingCamden Incline on the
L.N.W.R.,
354, 564;-Q G.W.R,, New
Valve for Motor Cycle Engines, 293';
Eﬂect oi Advancing and Retarding, 197‘
Wasted
Birmingham Services, 152
Belt and Chain Drives, Queries 1:, 556-,
Sparking Plugs, Multi-pointed, 198;
Belt Fasteners, Detachable,393 ; “ Belti
arking Plugs, Removing, 28; Special
Power on, 264, 306.
ailing on, 107‘.
cum" tor Slipping Belts, :9; Belts,
etc to Correspondents, 131; Speed Railways, Model,
6°.
How to Treat, 604; Book for Mag
and Power Lost after Re-bushing, 126; Realistic Model Raiway,
ats, 260,
neto-Users, 3r9;
Brakes on Side Car
Speed of Motor and Pedal Cycles, 363; Regatta for Model
Middlesex Model Navi
Starting Handle, Regatta of the No
Machines, 4:3; Carburetting and Lubri
Starting Ditﬁculty,
gation Society, 68’.
cating System, 537' ; Carburettor,Curing
An Improved, 77393 Steel Bushes for
a Fault in, 536; Carburettor,
The Posi
Motor Cycle Engines, 76; Syren tor, Regatta, The r910 Model Motor Boat, 385'.
'
Timin
tion oi, 268'; Ca
tor the Motor
Motor Cyclists, 536';
Gear“ Release,Satety Clutch for 3l-in. Lathe, 136'
rembler‘,
Something Wrong with, 243;
80'.
C clist,
ChaterThree-speed
Coil, Adjusting, 4;
Tricars Still un-l Replies to Queries on Motor Cycles, 5, 29, 51,
tor Bicyck, 603'; Cubout Switch——
102, 128, 152, 171, 198, 223', :94,
78,
244;
Truﬂault
it would not Work,
509;
Cylinder
Suspensionl
W‘lgculty in Remo ' ,41 ; C linder,
Fopular,
ork, The Strength of, 127; Twin,
D'
319. 341, 394. 414. 459. 487. 509. 537.
Finding the Cubic opacity
536;
Belt Drives, 584; Two-speed Gear\
584’. 604_
for "Triumph" Motor Cycle, 4!;‘;} Reversing Gear for Oscillating Engines, 184'.
Desaxé Cylinders, 486" Design, Desir
able Features in, 77; Design for Free
T
"Record"? 341; "Unccar," Al Reversing Model Electric locomotives, 131'.
Design,
ueries
ee-wheeled Runabout, 444’;
Engine Pulley, 77';
Un-l Ricochet Type Hydroplane, 349‘.
458; Detachable Air- ubes,
equal Fin'n in Win Cylinders, 392g‘ Rods, Long, Method ot Turning, 2’.
Rspectin
- Dan le-pole Plug, Application of,
Rolling-Stock, Model, Cornblna on Spring
Valve Caps, emovin 28 Valve Grind
Tool tor, 364‘;
for, 162', 258. "
ing, An Easily ma
318° Driving, The Best Method of, 198
"
in,
Valve
Valve,
Not
to
Grind
Rolling-Stock
of the Gwendore Elevated
Dual
Motor
Cycle
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How
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'tion
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aria(gearsé—Are
le peed Gear,‘ Rotary Glass-cutting Machine, 464'.
413; Erratic Behaviour of
ecessary 444;
Motor“
Bicycle Engine,
Exhaust Valve Litter,
The Mabon, 508' Vauxhall Racing Car, Rules for Classiﬁcation01 Model Power Boats
392'; Vibration in Motor Cycles, 100-,
An Improvised, 223';
and Hydroplanes, 497', 557,579.
Exhibition all
" V. 5." Motor
Cleand Side Car, 443'
Olympia, 554‘;
Fans for Air-cooledl
Rule Holder, A Usclul, 133'.
Pork, The Truﬂaultl
Werner Motor icycles 0t 1893, 583';
Engines, 28';
of, 127; Four-‘ Motor Launch, Model Electric Open Type,
Suspension, Stren
Clutch Release ior 3§-in, Lathe,
Q
SAFETY
cylinder Motor Engine, 443 Free
136', 380‘.
164 .
Threads,
Brush,
Cutting,
How to Make, 176.
Engine Pulley,
Reader's Des'
Scratch
151‘.
for“ Multiple
77‘;
Gauge for Trueing up lElnginc
Screw Carrier, Combined, 296'.
Can,
Early
Methods of, 259.
roz';
Pulleys,
Valve for Drip
Screw-cutting,
Gear Changing, Points
176‘.
on, 317 Gear, 'Die Inﬂuenceover Speed, NEEDLE
Newsol theTrade, 23, 47, 71,95', no, Screw-cutting indicator, An Improved, 468'.
170'; Guarantees of Makers, 222, 244;
a Spiral Disc,
215,
359',
383,
406',
Turning
142'.
239'.
431'. Screw-cutting and
Handle-bars, Adjustable, 100';
His-‘
465'.
‘54'. 79'. 527. 551. 575'
tory of Motor Cycles, 583'; " Ho-l Notes on lodcl Aeroplanes, 5', 30', 51°, Screw Inserters,The " Lane " Patent, 119.
bart " Lady's Motor Cycle, 363' Holding
Drill Chuck, 103'.
78'. 98‘. 124'. 171', 195'. 121'. 144'. Seli-centreingBallSpark Plug for Testing, 364' Humour~
191‘. 315'. 341'. 365‘, 4H. 459'v 4845' Sensitive Drilling achine, Design (or, 177'.
510', 535Shutters, Practicable Photographic, 396'.
ing Lightweights on Hills, 486; Identi
Motor Cycle Engine, 29; Igni Notes on Motor Cycles, 3, 28', 50, 76‘, roo',‘ SiemensCoherer,Details of, 01.
tymg
tron, Dual, for Motor
126', 149, 170‘, 197', 222', 243, 168',l Signals tor the “ Gwendore Elevated Rail
' Cycle Engines, 150
Clutch, 556°;
lndian Free En
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'.
293' 317'. 340', 363‘. 393'. 413'. 443‘,
Inventions ot Rea ers, 5r Jet, The Size
457 ,485‘. 508'. 536'. 554'. 583'. 603'~ Signalling on Model Railways, 107'.
oi, 457; Law re Motor Cycles, 59; Nut-making Tools, 8'.
Silvering Small Copper and Brass Articles,
Law I: the Side Car, 319; Libe ling
25 .
Liner, A Model of an, 257'.
Silver, The Properties of, 280.
the Motor Cycle, 584; Lightweights,
in,
Acid
of Running, 117;
Simple
Model Steam Engine Construction,
ge OCEANOil, Detectin
:76.
'
Cheapness
es, eversin Gear for, 184'.
Doub
e-pole Plug, 317'; Loose Bearing Oscillating En
34'. 181'. 194'. 316'. 531'
Bushes, 392; Loose Screw, The Result Oscillations, lectric, and iVaves, Experi Slide Gas Engine, Modernising,566'.
ments on, 371', 538'.
oi,
Lowering the Compression,
Smallest Engine in the World, 24.
4o
Results from, 392; Lubrication,
Society of Model and Experimental Engineers,
Hulls,
A Reader's Theory, 243; Lubricating
551. 573. 59738o.
‘
Device tor " Rex " Motor Cycles, 537‘; PAINTING
Parallel Motion and Model Beam Society of Model Engineers, Colonial —
Engine, 585'.
Mabon Variable Speed Gear, 508';
Cape Town, Marine Section, 20', 165;
Magneto Timing,
Johannesburg, :4; Newcastle (NSWJ,
Automatic
Dis Pencil Sharpenerfor
55'.
Draugnsmen,
arrangcment of, 603';
Makers and Permanent-wayfor Model
ailwnys, 402, 500,,
:60; Summer Hill (Australia), 165,381,
their Guarantees, :22, 24,4; Mani
547. 614593
Change Speed Gears, 3r7; Petrol and Gas Engine, Model High-speed, Society of Model Engineers, Londonwzr.
plulating
isﬁring, A Curious Case of, 268; Mis
433
u. 67. 188, 213. 235. 260. =83,309. 333,
New Piston, 610‘.
liring With Spark Advanced, 102 Mod Petrol Engine, Fitting
343'. 356, 374‘. 381. MR. 430, 449, 476,
ernising an old Motor Bicycle, 128", Petrol Gas Lighting, 406.
519'. 526.547.551. 573, 593
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Motor,
Twin»cylinder, Air-cooled, 142'. Society oi Mod
cle Exhibition, 554'; Petrol
Motor Cycle and
Engineers, Provincial—
ube on Back Wheel, Photographic Shutters, Practicable, 396'.
Mountin Inner
Bu'lningham, 44, r40, r65, :14, 283, 356,
50; M ti-pointed Sparking Plugs, 198; Pitrnan tor Lathe Treadle, 546.
476. 501. 526. 573: Bradford. 140, 430.
501; Bristol, 449, 526, 574; Cardiﬁ, 288,
Multi-pole Ignition for Motor Cycles, Points, Arran erncnt for Locking, 379'.
317'; Neglecting the " Bicycle Parts," Points in M el Making,468', 512', $96,616,
526; Derby, :40; Dublin, 140; Iliord,
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Bell, An Electric, 2 6°.
TABLE
conlinucd:
Terminals, Making from rews, 344'.
Jarrow,| Testing Model Aeroplane Propellers, 441'.
260. an. 381. 476, 516,
571;u ton, 576;, Testing the Horse-power of a Small Electric
117', 213'; Leicester,547;
Motor, 467'.
Reading. 44‘. 234'. at“. 450, 501. 545;,
, Threads, Cuttin Multi le, ijr'.
Southampton, 480.
Soit Soldering Small Articles, 156.
,'Thrust oi Modr'f Aerop ane Propellers, 441'.
Spark Coil, The " Demonstrator," 479'.
‘ Toolholder, Small Adjustable, 390‘.
Spark Gap, Intensiﬁed, ior Wireless Telo- Tool Steel for Amateurs, 527.
aph , rxl’.
Tools—Holder ior the Lathe, 7r ; Nut-making,
8‘; “ Powerful" Vice, 7!; Turret ior
Spargin lying, A Miniature, 103'.
Speed cat Demonstrations by Folly
Foot Lathes, 15°, 38', 62', 84'; Vice
i
Anvil, 55'.
and Incubus, r92, :16.
Speed Boats, Model, Correspondenceon, 90,1 Torpedo Boat Destroyer Engines, 553'.
\Tractiou Engine, A Well-made Showman's,
138.355.408'. 572
Speed Boats, Model, of the Future, 591'.
73. SpeedBoat Re attn, 19m, 385'.
Traction Engine Design ior Model Fowler
Speed Boat, 5 t., An Australian Built, 163',1I
Tm. 177‘. 367'. 398'
, Treadle ior Lathe or Grinder, 507'.
:58.
Tricks, Couiuring, How to Make, 561', 589'.
Speed Boats, Proposed Rules ior, 497'.
Speed Boats,
, Tubes, Drilling, without a Lathe, 54', 256.
Fast Models, 475'.
Speed Boats.Stafping
inncrs oi the 1909 Silver‘ Turbine, A Model De Laval Type, 282'.
I Turbine, Small De Laval Type,
Medals, 81'.
43'.
‘ Turning
SpeedBoats and Reliability, 138.
Long Rods, 42'.
i Turning and
Speed Limit oi Model SpeedBoats, r38.
Screw'cutting a Spiral Disc, 465'. '
Spiral Disc, Turning and Screw-cutting,
Turret Tools for Foot iathcs, 15', 38°, 62°,
,65'.i
Sport and Regattas, 356.
84'.
Spring Butlers, Improvised, 476'.
Spring, Combination,for Model Rolling-Stock,
162', :58.
Extending the Opening of, 466.
Starting Swimh, Simple, for Model Electric f VICE,
Boats, 164'.
Steam .Engines, Model—De Laval Turbine,
;
Four-cylinder
Marine,
49
"43Freaks
"
Made without a Lathe, 186
Power on Railways, 264, 306.
Horizontal, x86'; Horizontal DupleX, WASTED
Wheel~cuttingAttachment,
359. .
_ ,
I
I. Made without a Lathe, 186°;l Wimshurst, Simple Iomsation
Experiments
ovialType 0! Launch, 217' ; Reversing
with, 199’, 228’.
_
_
Gear ior Oscillating, 184' ; Simple, l WirelessCommunication,476, 616.
Construction oi, 34’, 18t', 294', 329,, Wireless Communication, Recent Develop
532’;
Single‘cylinder Launch, 217' 5
ments in. 519'.
Tandem Com und Type, 547; Tram, Wireless, Model Power Boats Controlled by,
riple Expansion T. .
57', 185.499
lien. 73':
553'; Vertical, 186‘.
Wireless Telegrapby, intensiﬁed Spark Gap
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_
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61.
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_
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347‘.
Steamers,Model, andicapping, 573.
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Stop, Dividing Wheel, 56'.
, Workshop Notes and Notions, 54', 80', 103’,
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Model
Speed
Boats.
176'. 290'. 344'. 432. 464'
475'.
“ Stoppit " Cementior Cracks,
Workshop, Tm; MODEL ENGINEER, 312, 336,
455.
Superhcater,Plt‘iOCk,Model oi, 156'.
431. 480

I":

Works oi Messrs. James Carson 8: 00., 4 5'.
Wright Biplane, A Scale Mode], at South
Kensington Museum, 462'.
Clubs, Model—Ayr, 118’,

213; Clap
YACHT
harn Sailing Association, 430' ; Croydon,

331, 354': Dawn. 416‘; Derb .425';
Forest Gate, 430'; Hartlepoo s, 19';
Highgate, 430'; Iarrow and District,
117‘. 213': London. =35, w),
Model Yacht Sailing Association, 30 ,
449, 522';
Newport, 213;
orth
Middlesex M.N.S., 68‘, an, 477; Ports
mouth, an ; Southampton, 523; South
London Sailing Club, 430'; Surbiton,
430': Swansea.11. 211. 33°. 430. 513;
Ulster, zo.
Yachting, Model, Notes on, 18', 112', 207',
318‘. 413'. 511'
Opening oi, at Brownfield Park,
Yach6t8.Lake,
Yacht Pond ior Sutton, Surrey, 547,
Yacht Pond, A New, at Ayr, 118'.
Yachts, Model, Sailing—Building Speciﬁca
tion oi the Ink, 18; Construction Draw
ings, 383; Construction oi the his
18, 112‘,210°,328°; "Contrary Flexure '
in Livonia’s Buttock Lines,
52%;,
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s,
594, 6:6;
Cruise oi Muriel
“5';
the isle of Wight,
Design and Construction, 497;
for io-Rater Spadvdl,
423', Design
522 ;
Design ior ia-Metre ln's, 18, rra', axo‘,
328'; Design tor n-Metre Winsome,
i8' 204'; Designing under the inter
nal Rule, 18', 112', 138', 210', 233,
305. 328‘, 331. 356 :78. 380: Desismns
Rule, 522', 523' ;
under the L. and
Full-size Drawings ior, 47; Livoma and
the International Rule, 525'
570',
596; Miniature " Racing Yacht (lubs,
523, 571, 594, 616; Open Race for the
Open
Surbiton Shield, 1910, 430';
Race ior r: - Metre Models, 522';
Sail Cloth ior, 47; Sail Plans 0! the
Winsome and his, 208'; Sketch Plan
oi iz-metre Livonia, 138'; S uare
rigged Vessels, 169°; The British odel
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Yacht Clubs' Guide, 96;
Schooner,169'; Trials oi the Iris, 328' ;
Winner oi the SurbitonShield, 19m, 430‘.
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Apparatus, Connections (or,

Current

tor,
Electrical2% gineering,Starting, 191.
Electrical Penetration, 167.
Electrically OperatedGas Tap, 597'.
Electric Bell Wirin
141'.
Electric Clock, Stri
Gear (or, 285.
Electric Drive for Organ Blowing, 575.
Electric Engraver, Failure oi, 403.
Electric Furnace, Wire lot, 284.
Electricity Meter, How to Read, 405'.
Electro Deposition of Tin, 46.
Electrolysis ot Water, 285.
Electra Motors—Alterations to h.-p., semi
enclosed,
Aluminium Windin 574;
Sell-Adjusting. 618.
Attraction59%;
ype, 166'; Broken
BEARING, Installation,
Trouble in, 404.
,‘
Bell
Armature,
for
Connections
237
Bevel Gears Cast-iron, 548.
Reversin 574'; Control oi Small, 167'
Bichromate batteries, 236. _
Cuttrlss ype, 46; Driving Model Spccd
Bichromate Battery Installation, 94.
Boat, 262; Former Winding tor, 189;
‘
,
Blowlam , Trouble with, 119'.
'
Single-phase Synchronous,358'; Starter
Designs‘
Boilers, odd-Cornish Type,
for, 402; Switching, 402'; Wave-winding
or Old Type
for Model Engines, 5 9; i55o;
ior Four-pole Armature, 451.
motive, 23 ; Electrophorus,
D.
R.
8:
L. C.
Making Cake for, 310.
'
La
g up, 53; leaking Water Gaugc, Electro-plating, 478.
23 ;Marme ypc,TubesandStays,4og_'
Models,
Enamel for
215.
we; Engineer-in-Chargc,From
Return Tube Marine Type,
Machinist to, 406.
ubes for; Engineering Draughtsman, How to Become,
e, 311; 125';
(or Traction En
Water—tube
ue,
45';
Vertical Centre
r91.
tor Model locomotive, 23'
_
|Experimenting with Combustion 0! Petrol
Boole tor Starting Model Engineering, 239.
Motor, 94.
Brake Van on the LN.W.R., 404'.

injectors, Modnl, 22.
inter-communication Tolephonr', Connections
ol, 286'.
Int: rnal Combustion Motor, Supply for, 94.

1

Coils, Al ternating
ing, 137;
INDUCTION
ELECTRICAL
ACCUMULATORS—Bu
2'.
for Running, 236.
arging from Charg-I
ing Cut-out, 405;
Mains“
from 24o—voltCurrent,! Electrical Engineering, Changing Occupation injector, Construction of, 478.
26:;

101mm“.

Gut Driving Bands, 287.

for Sailing Boat, 503'.
KEEL Klug's
Valve Gear, 262'.

;

4

;

,
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LATHE, Alignment of Drummond [5, 284.
Lathe Centres,Turning up, 142.
Lathe, The Selectionof, 382.
Lathe Tool-rest, Altering, 335'.
Launch, Model Steam, 403.
Licence, Compelling Patentcc to Grant, 167.
Electric: Private House Plants,
nghtlgg,
3.
L.N.W.R. Blakr‘ Van, 404'.
Locomotive Drawings—Axle-box ol G.C.R.
4—6—0 Type, 618' G.C.R. 4—4—2 Type
Tank, No. 1,061, 46" G.N.R. “Atlan
tic,” N0. 251,549 G.N'Ji. 4—-4—42
Tyre
Tanks C2 Class,619'; G.W.R., No. 3,027,
" Worcester,"
309';
G.W.R.
—6—o
Type, “ King Edward," 453; LB. and
S.C.R. “ Atlantic " 45
LB. and
S.C.R. “ Empress
Tender, 46;
an
L.N.W.R. Fire-holeDoor, 333' L.S.W.R.
No. 580, 261; L.S.W.R. 4—6—0 Type,
119; L.
Y.R. Four-cvlinder 4—6—0,
502; LT.
SR. “ cntish Town,”
No. 61, 285; LT.
SR. r-in. Scale,
451; M.R. 4—4—0 Type, No. 1,000,
M.R.
Tank, 451'
Type
406'
0—4—4
N.L.R. Inside Cylinder Tank, 284';
Tender for G.N.R., No. 251, 167.
Locomotives,Model—Axle-boxes, 551 Boiler
Design, 478; Boiler Shell Fixing, 93' for, 359 Designfor Six-coupled
Cylinders
unting Engine, 33 '; Design for 1-in.
'
Scale Four-wheeled'l‘ank, 8'; Ex
mental 2-in. Scale, 477; ittin Kllicgs
Valve Gear, 262'; Fixing
eels on
Axles, 93; Frames for 3i-in. Gauge
Midland Compound, 238' GearedType,
405; G.N.R. “ Atlantic," kin. Scale,
. “ County " Class, {-ln.
Laminated Springs for, 599;
S.C.R. {-in. Scale Construc
tion, 286; LC.
D.R., Boiler for, 23'
L.S.W.R., No. 580, Construction, 403';
L.S.W.R., No. 590, rl-ln. Scale Main
Frames, 478'; LN.W.R. Firehole Door
Arrangement,333' Midland Compound,
“ Princess
238'; Midland Railwa
of
Wales," 188
und, No.
M.R.
1,000, 2-in. Gauge, 406';
0051.ENGI
Nznn, 119; Marking oﬂ Crank-pins,
N.E.R. r,619, {-in. Scale, 334;
558',
hunting E
' e, 0—6—0 Type, 334';
Ste henson
Motion for 3l-in.
and,
Mi
550' Tender [or G.C.R., 502'
Tubes tor Caledonian, 215' Valve Gear
tor l-in. Scale, 189'; Valves 0!! Faces,
453‘
Locomotives, Modr-l Electric—NLR.
Tank,
284' Resistancetor, 479.
L.
Y.R. Steam Rail Motor Coach, 55o.
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Gas Engines—Back-ﬁrlng
Trouble
on Space for, 46; lilectsric
Corn
Ignition for, 599; Failure to Start,
47, n; For rao-watt
477;
142; GearingBynamo,
GasthDynamos,
Cells, 526.
DANIELL
Deai, Electrical Aids for, 285.
311 algior,
orse-powerof Small, 237; Layin
by. 405; Mia-ﬁring of. 551; Menu.
Dentist’s Electric Mallet, 93.
92;
Old Slide,
Design for Transformer, 280-watts, 239.
Eamglzn,
unnm on AModuli-liking
mtyene,9 - Silencing
Hook, Ormerod's, 549.
45;
Detaching;
353;
Noisy,
Trouble
h.-p.
y, itting with Motor, 382.
Din
_
Dining Car, Model G.W.R., for 1f-in. Gaugc,
95;
Crosaley,
Tap,
Gas
597'.
357'
ectncallyipperatod,
0! cnder, 502'.
G.C.R. Diagram
Disappr-aringTarget for Riﬂe Range, 47'.
Draughtsman, Engineering, How to Become, Gearing tor Motor Cycle, 71.
Gunboat Model, Working Drawing of, 335.
19x.
x Wagon, 381 .
G.W.R.
Drawin Oﬂice Ex riencc, 285.
G.W.R. Corridor Coach, 333.
Dry Cel Failure
94.
Dynamos—ConimutatorlessD.C, 214' ;Design G.W.R. 7o-tt. Dining Car, 357'.
for 5o-volt, 93 Elementary Design, 549 Gyrocar, Model Electric, 46.
on
For Accumulator Plant, 404;
clad Type, 60 watts, 618; KappTypc
Failure, 142; Kap Type, 200 watts,
Model snun; Yachts,
188'; Lahmcyer ype, 80-100 Watts,
HAN‘ISIHCAPPXNG
M.E. as Motor Generator, :3
2'
31.13., Castings for, 285; M.E. Slow Haulage Signalling, Wiring for, 287'.
speed,Reduced size, 598: Simplex 'lype H.M.S. Imma'bla, Position 0! Guns, 477'.
ior Charging, 263; Simplex, 30 watts, Hydroplane, Power lor, 503.
arking, 285 Theory of Action, Hydroplane to Carry Four, 383.
403
Two-stroke Petrol Engine for,
11;
roubles with Charging, 287;
Hydroglane,
rueing Commutator, 405.
54

;
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167.
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rents, 167.
Farm Machinery Power for, 431.
Fire Engine, Mia, Castings tor, 189.
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Cement,618'.
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of the North-Eastern Railway,
CARRIAGE
37 Castings lor M.E. Fire Engine, 189.
CommutingGlass and Steel, 618.
Chord, Finding Length of, 453'.
Chuck, Trueing up, 92.
Coach, G.W.R. Corndor, 333.
Colours of G.C.R. Locomotives, 502.
CommutatorlessD.C. Dynamo, 214'.
Condenserfor Spark God, 45:.
oil, 22.
Crank- in Hole,
Marking“mall, 548.
Crown RIVheels,Cutting
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Chargingpint, 14:; Gas Emitter]:
92; Charging
while Charging, 71; On ut of, 549;
Pastin Plates, 311 ; Sea ater in, 238.
Acetylene as, 166.
Altcrnating Current for Running induction
Coils, 236.
Aluminium Solder, 502.
Arc Lamps. Bocks on, 550.
Arc Lamp tor Lantern, 526.
Arc lamp, Steadyin Resistancefor, 286.
Armature Winder's tudles, 310.
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Magnetic Action in Translormer,
'
94 Magneto with Coil Ignition, 23.
Markin -oﬂ Crank-pin Hole, 22.
Metal ulls, 2:5.
Mr-ter, Elcctricit , How to Road, 405'.
Mill~Foot, The l\ caning of, 55:.
Modcl Engineering, Starting, 2:, 239.
ModernisingOld Slide Gas Engine, 45.
Mono-Rail Car, Articlos on, 357.
Motor Coach, Steam Rail. L. 8: Y.R., 550.
Motor Coach,SteamRail, Valve Gear for, ur'.
Motor Cycle Gearing, 7r.

Shocking Coil Construction, 309.
Transiorming, Novel Device, 619'.
Silvering Glass, 381.
Tug-boat, Model Steam. 405.
Specific ResistanCc,55!.
Turning up Lathe Centres, 14:.
Speed Boats, 285.
Spirit Blowlam , Trouble with, "9'.
Gear lor Steam Rail Motor Coach,
Spirit Va ur {amp tor Model Steamer, :84.
VALVE
1 r'
Starting odel Engineering, 22, 239.
Valve Gear for r-in. b a-in. Cylinder, 22.
Static Electricity, :14,
Steam Engines, Model—Bullt-u
Launch Valve Gcar, King's itting to Modcl Loco
motive, 262'.
Typo, 69; Compound i b. .p., 507;
"
Design [or "Watt
Governor, 310'; Valve Gear, Stephaison's, tor gl-in. Gauge
Midland locomotive, 550'.
Food - pump Trouhlv, 453;
ﬁrst
Walschacrts, Setting Out, 70',
Attempt at Making, 597: Fowler
r 9 .
Tradtion Engine, 263; Gears lor Fowler ValveaGfar,
Vaporising
Spirit
Lamp, 287'.
Traction Engine, 478; Gland Packing,
Coach, 237'.
453 ; Governor tor Horizontal, ro' ;
NORTH-EASTERN Railway
;
Piston Packings.
Stcarn
orts,
, 383' ; Traction WAGON, G.W.R., Drawings of, 381'.
Incrrasing Size 0in
Walschaerts Valve Gear for l-in.
Engine Construction, 261'; Undertype,
Blowing, Electric Drive ior, 575.
Scale Locomotive, 189'.
rgr.
ORGAN
Walschacrts
Valve Gear, Setting Out, 70‘,
Steamer Model Machiner , 479.
idg'.
Steamer,Model Design, caling Down, :37.
Watrr
Gauge,
Leaking, :36.
Boats, 478.
Steam Rail Motor Coach,Valve Gear for, rai'.
Wheatstonc Bridge, ConnectionsIor, ng'.
PAPER-MADE
Paratftn Blow-lamp Troublo, 263.
Straighti-ningWire. 215.
Wimshurst Machine's Failure, 356, 357.
Patontct',Compelling to Grant Licence, :67. Striking Gear for Electric Clock, :85.
" Synchronome” Time Transmitter,
I Wireless Telegrq>hy-Apparatus, 358; Boat
Patterns lor Watcr~conlvdCylinders, 109.
47.
Control, 283; Cost of Installation, 403;
,
Pl-rmanent Magnets, 167.
‘.
Dcstroycr's Equipment, 358; Failure
Pl‘l'p(“llill Motion Patents, 5oz.
0!
Receiving Installation, 357; Indoor
Pctrol Engine for Hydroplane, 548.
Installation, 452‘; Installations, 192',
Connections,263,386', 549'.
Prtrol Motor, Expl-rlmcnting with Combus
357,
403, 404 ~ Making Inductance Ior,
’l‘ELEPHONE
with,
tion, 94.
T1~lvph0ne,
Trouble
92.
43x; Motor tarting, 95'; Range of
Photographs by Wire, are.
Tclvphonic A paratus, Constructionof, 45.
Station,
502 ; Receiving Ap aratus, 94 ;
Powcr ior Farm Machinrry, 43x.
'rt'lt'phﬂlly, \ 'ircless, 22'.
Trouble with Installation, 2 z; Tuning,
Tl'lehOIltgl'aphy, 310.
Under
:36;
Dilﬁcultics. 334; Wave
Tr-mpvralul’t'Coefﬁcient,The Meaningof, 55:.
Length, 5:6; Winding ResonanceCull,
Rango,DisappearingTarget tor, 47‘. Tender oi G.C.R. Locomotivc, 502'.
26x.
RIFLERig for Model Yacht, 452'.
Tesla Coil Connections,236'.
Wireless Telephony. 22'.
Tt‘SIﬂCoil Windings, 189, 502.
Rubber Solvr-nt, 9:.
Tesla Worked from Wimshurst, 45x.
‘ Wire Rcsistanoe, 188.
Wiring for Haulage Signalling, 187'.
Tookrest oi Lathe, Altering, 335'.
Boat, Kim] lor, 503'.
Torpt-do Boat Destroyer, Laying-0|! Tammi Writing tor the Press, 95.
SAILING
.Sclection oi a Lathe, 38:.
45L
i
Model Sailing, Handicapping,
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Lessons from the Laboratory.*
Facing
and
Boring
Petrol Engine.

Crank

Chamber

of

As a matter {or comparison with the Case of a
smaller casting, the method of procedure in boring
and facing which we described in our issue of May

chamber concentric with the shaft axis; the only
opening being concentric with the crank-pin when
on the top dead centre, which is intended for
the introduction
of the contact-breaker of the
electric ignition designed to make-and-break with

-I»~»MM-..._.‘W

FIG. 5.*GENERAL ARRANGEMENT FOR BORING AND FAClNG CRANK CHAMBER.
26th last, we propose here to give details of a much
larger and more difﬁcult job of the same character.
The type of engine is a. 2-in. by 2}-in., two-cycle
motor, also by Stuart Turner, having iron castings
in this case.
Fig. 1 shows scale drawings of the
front elevation and side elevation with the crank
chamber in section, in which it will be, seen that
there is no opening in the back wall of the crank

It will,
the end of the crank-pin at that point.
be seen that it was not adapted to take
therefore,
the ordinary form of boring bar, also, the job being
so large, it was not possible to mount the casting
on the faceplate in the ordinary way. The lathe
[:Tha ital“ uthti'ngjnd: this hiding an band on work actually
done, and zxpzrimznls rarn'td out in Tm; Moon. Eucmln
Laboratoryand Schoolof M wham'ch
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(Drummond, 4-in. so.) was relaced, as shown in
Fig. 2; the top slide of the rest being taken off
and mounted on the faceplate in the position shown,
the i-in. stud, on which it swivels normally, passing

I—A_1

]uly

7,

igio.

is
shown at Fig. 4, and it can also be seen arranged
for facing at C in Figs. 2, 3, and 5. The form of
self-act on the facing feed is that of a 6-point star
wheel which conﬂicts with a pin mounted in the
gap_oi the lathe shown in Figs. 3 and 5 at d; also
in Pig. 2 the star wheel can be seen just taking its
feed from the point of the pin.
A point about
star~wheel self-acts is to arrange them just so far

FIG. 4.
SPECIAL TOOLHOLDER
FOR FACING AND
BORING

Toor.

in gear that the wheel is actuated and left in
position corresponding to a movement of one-sixth
of a revolution in the case of a 6~p0int wheel, and

2th

AL

T

w."

Fro. I.—-FRONT AND SIDE ELEVATION or
PETROL ENGINE.
through one of the slots and secured at the back
with a nut and washer.
There were also, in addition,
cramps made of i-in. by 3-16ths in. ﬂat bar to help

of a revolution

for any number n of points

The number of points decided on is,
in the wheel.
of course, dependent upon the coarseness of.feed
required, taking into consideration the pitch of
For boring pur
the traversing screw of the rest.
and the feed is
poses, the star wheel is removed
controlled by the leading screw of the lathe travers
The form of
ing the work to or from the rest.
tool for boring is indicated by the dotted outline
in Fig. 4.

y— >-——v---_.
i

Fro. 2.——THE Top Sum: or SLIDE-REST MOUNTED
hold down the ﬂange and also to act as stops;
The rest
these can be seen at a and b on Fig. 3.
is ﬁtted with a special toolholder, a. sketch of which

0N

FACEPLATE.

As to setting up the work, the preliminaries for
which are shown in Fig. 2, a plate with parallel
planed V edges, shown at e in the ﬁgure, was
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prepared, following the method of shaping described
in our Notes (THE MODEL ENGINEER, June 30, 1910).
This was made a nice fit in the V slide of the
cross traverse on the saddle of the rest, the portion
of the rest sliding normally in this, together with
is screw, being entirely removed. The function
of this plate was to act as a clamp, §-in. setscrews,
passing through the cored feet of the cylinder,
being screwed into this plate, which was drawn up
and tightened, thereby clamping it ﬁrmly against
the faces of the slide.
One of the screwed holes
for the purpose is seen in the centre of the plate
just beside one of the packing strips (Fig. 2). The
feet of the cylinder, which had previously been
planed on the under side, were mounted upon the
planed parallel packing strips shown at / f, and the
whole casting was further steadied by using two

F10. 3.—BORING AND
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Motor Cycle Notes.
By

"

PncENIx."

Erratic Behaviour of

a Motor Bicycle Engine.
(Glos) correspondent writes me
concerning the erratic behaviour of his 3Q h.-p.
“Rex " motor bicycle.
He says the engine will
run well for 40 or 50 yards and then stop ﬁring.
It“ will then run well again. after a vigorous push
off ; but shortly afterwards stops again.
The letter
continues—" At low speeds it will go for double the
distance before stopping, and it seems to me that
the magneto is the cause of the trouble, as there is
a spark at one of the controlling levers.
I have
tried a new cable, and the magneto itself and the

A Nailsworth

FACING PETROL ENGINE CASTING.

long ﬂ-in. studs screwed into existing holes in the
saddle, one of which may be seen in Fig. 2, which .
studs were connected by a cramp at the top, passing
over the top of cylinder, and clamping the whole
apparatus down by means of nuts on the long studs.
Pieces
of hardwood were introduced to prevent
injury to the top face of cylinder.
The whole
setting up may be clearly seen in Figs. 3 and 5.
The poppet head, ﬁtted with a chuck body as a
ram, is projected fairly tightly against the back of
casting to act as an additional steady (luring facing.
Care must be taken in mounting a job in this way
not to put too much compression on the top, as it
tends to deform the casting, which results in an
oval bore.
Only just sufﬁcient pressure is necessary
to keep the job steady, as it is really ﬁxed by the
setscrews in feet.

sparking plug are both practically new; but what
ever I do to remove the fault it goes on just the
same.
The carburettor gets plenty of petxol and
The petrol
ﬂoods easily when the needle is raised.
level in the jet is 3-32nds in. down and it spurts
I can give
up well when needle valve is raised.
the engine plenty of air (in fact, more than it will
take at low speeds) through the extra air lever.
The engine is clean, compression excellent, and
there is plenty of power when running for a short
distance,
but then the engine slows down \and
I have had the magneto down and have
stops.
All the connections are
thoroughly cleaned it.
sound, the ﬁbre. ring and contact-breaker are in
ﬁne order, and new points were recently fitted by
the makers—in fact, every part seems to be in the
very best condition, and the machine has been

The Model Engineer and Electrician.
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for. I think it must be the magneto,
had the same trouble once before and
had to send it to the makers,
and they said
the armature was shorted.
This happened last
year, and it ought surely not to have gone wrong
The magneto was also re-mag
again so soon.
netised and a new condenser put in.
My trouble is
to cure the misﬁring, and I have tried all I can
think of without avail, and shall be very glad if
you can throw some light upon the matter."

well cared
because

I

Some Possible Explanations

re

the above.

So that here we have a motor cycle engine,
“
"
the man on the spot to be apparently
alleged by
in ﬁrst»class order throughout, behaving in a most

erratic and annoying manner, shirking its work
and acting for all the world like an obstinate,
jibbing horse, instead of the reliable piece of
mechanism which it really is. My past experience
in these matters is that sometimes correspondents
—of course, in the very best of faith—mislead me
in my calculations of what is wrong by-assuming
the trouble to be due to a certain part of the engine
and devoting a large portion of their letters to
belabouring that part, while in reality, the mischief
arises from some other cause altogether, of which,
however, little or nothing is said when communica
ting the facts to me. For instance, in the present
case, everything points to a fault in the carbu
rettor, yet I am assured that that instrument is
in perfectly good order, and it must be the magneto
When a motor-cycle
which is the delinquent.
as this one is doing, rushing off
engine behaves
at a. good speed and then slowing up and stopping
without any alteration of the levers by the rider,
it nearly always shows that the ﬂow of petrol is
being in some way impeded intermittently—the
engine working well for so long as the supply of
spirit is maintained, but falling off, as is only
I have advised my
natural, when the feed stops.
correspondent to raise the level of the petrol at
the jet and to clean every part of the carburettor
and its connections, despite his conviction that all
is well with the fuel distribution to the cylinder.
it is, of course, quite
As regards the magneto,
possible that some fault develops when the engine
has run a short distance on the road.
It may be
an internal fault, in which case I would strongly
advise the owner to again submit the magneto to
the makers; or, it may be something which can
easily be set right without having to take that
somewhat drastic course.
If the platinum points are in good order and the
ﬁbre ring the same, the gap both at the contact
breaker and at the sparking plug points the correct
one of } mm., cable sound, and the plug itself a
good one—then all that remains is the carbon
brush and bolder, both of which should be very
carefully examined and tested before going further
into the matter. My correspondent should test
the running of the engine with the back wheel of
machine jacked up and carefully note its be
haviour, looking around for any signs of shorting to
the frame or other part of the construction, seeing
how the carburettor ﬂoods while the engine is under
The current may be tested in
power, and so on.
some degree
by momentarily shqrting it with a
screwdriver on the outside of the sparking plug.
If in good order, the ﬁring will be resumed directly
the screwdriver is taken away; but if defective, the
engine will not pick up again and has to be re
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started before it will run. I should also advise
the owner to examine the sparking plug at the
end of one of the short bursts on the road he
If the central pole is not rigidly held
speaks of.
in place vibration may be jarring it against one of
the points, and vibration also may be responsible
for setting up a short with the frame if the cable
has a weak place anywhere.
Are any wires touching against the sparking plug
as the machine runs along ? The sparking at the
lever has to be accounted for.
I know the engine
to be ﬁtted with mechanically operated
valves,
otherwise I should suggest a readjustment of the
inlet valve.
I am still inclined to look in the
direction of the carburettor for the solution of the
trouble, but at this distance I may be wholly
wrong.

Registering a Motor Bicycle.
A Norwich correspondent writes

to say that he
time ago purchased
a second-hand motor
cycle and shortly afterwards sold it again.
The
second transaction was followed by a visit from a
holding a letter from the Chief
police-sergeant
Constable asking why the police had not been ad
vised of the sale.
My correspondent says he met
this demand by replying that he was unaware
that such a thing was necessary, and the sergeant
then averred that he had never heard that it was,
“
“
and added that it was a
rum ’un
if you could
“ If,"
not sell your own property.
continues the
“
this is a new rule, will you please let me
letter,
know through your columns, as it would, in my
opinion, be of interest to many readers."
The registration laws provide that when a motor
cycle is sold the numbers it carries are only trans
ferable to the new owner by permission of the
County Council and on payment of a fee, amounting
If the vendor, purchasing another
to one shilling.
motor cycle, desires to retain his old number, he
must ﬁrst get the registration cancelled and then
re-issued for use on his new mount at a fee of ﬁve
shillings, and he has, of course, to pay the same
amount if he goes in for a new number and has
freshly-painted plates prepared. In the case men
tioned above, it was not the actual disposal of the
machine that the police were interested in, but
the question of transferring the registration num
Each number allotted is for a speciﬁc
bers.
machine, and not, as in the case of the driver's
" L.N.
"
licence, for a motor cycle.
4,679
regis
“
V.S." motor cycle, for
tered originally on a
instance, has not the same meaning to the authori
“
Premier,”
ties when transferred, let us say, to a
unless a fee ﬁrst changes hands—which, of course,
makes all the difference.
some

Adjusting

I

n

Trembler Coil.

very often receive complaints from readers
who say that they are unable to get good results
"
“
accumulator
in the ignition department of their
motor-cycle engines when once they have inter
fered with the adjustment of the trembler coil
One reader says he has had a
ﬁtted to the same.
lot of trouble lately due to misﬁring and has tried
his best to locate it. The accumulators themselves
showing 4-5 by the voltmeter,
are fully charged,
and a splendid light results when the lamp test is
applied, yet the running of the engine is poor and
the ﬁring at times very irregular.
The adjustment of the coil seems to be at the
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bottom of the trouble in the majority of cases, and
some of my correspondents are careful to point
out that when all seems well with the ignition while
the engine is running on the stand, trouble arises
directly it is taken out on the road.

\Vhen adjusting the trembler coil the setting
should always be carried out with the engine
running, so that the effect upon the speed of the
latter may be noted according to the minute
The milled head
adjustments of the points.
carrying one of the points should be screwed
slightly up or down, according to the position
required to be attained, and the buzzing noise
when the engine is running fast will generally be
rather high-pitched if all is correct. The slightest
variations will alter the speed of the engine, and
once regular ﬁring and high engine speed have been
attained the lock-nut should be gently, but ﬁrmly,
tightened up.
The points on the contact-breaker
must be set closely together in the case of a
trembler coil, and, as I have already said, the
adjustments can only be properly made while the
engine is running so that the eﬂects of the altera
tions may be immediately noted instead of having
to wait until out on the road, when, more likely
than not, it will be found that they are wrong.
,
Queries and Replies.
FALSELY DESCRIBING A Moron CYCLE—H. M. G.
(Marylcbone, London) says he purchased a second
hand motor bicycle from a firm of dealers,
the
machine being advertised as in good running order
"
and
As a matter of fact, he was
guaranteed."
obliged to lay out between
{4 and ,5 before it
could be ridden at all.
Can he make a claim on
the vendors for, at any rate, a portion of this
amount ?
This is in the nature of a legal enquiry and
would be best answered by a solicitor. Speaking off
hand, it seems unlikely that any satisfaction could
be had by going to law in the matter as the pur
chaser was given every opportunity
of verifying
the vendor's statements before he made the pur
chase.
COST

or RE-ENAMELLING AND PLATING A Moron
BICYCLE—C.
A. M. (Leicester)
says he read in
the Notes of the desirability of smartening up the
appearance of a motor cycle which it is intended
to offer for sale in the second-hand market.
What
is the probable cost of such redecoration ?
It depends very largely upon how much of the
work the owner is willing to undertake himself.
If he can take the engine out of the frame, dis
all ﬁttings, and dissemble wheels, forks,
connect
etc.,_ afterwards cleaning the framework and other
parts
requiring it, and doing the reassembling
work himself, the probable cost will be about {3;
but it will be quite £5 if he leaves others to carry
out these operations for him.
K. M. (Oxford).—Yes,
it is quite correct that
the end-to-end side car record has been substantially
broken by a rider using a single geared 3} h.-p.
motor cycle; but we would, nevertheless,
strongly
counsel you to have a variable gear ﬁtted to your
machine.

]. L. B. (Hammersmith).—Of the two expedients
name in connection with altering your old
pattern machine, we think the better one would
be to have the frame itself out down.
"
C. J. R." (Chelmsford) says he notices a decided
“clatter” on the pulley side of his engine when
you

5

running down hills or at any time when the engine
is working on a weak mixture—This is probably
caused by wear in the bearing of the shaft on that
“
side and
C. J. R." should test this by trying the
\Vhen the engine
pulley for vertical movement.
is working light there is more tendency for worn
to make a noise than when the load is
bearings
greater, as in the latter case the driving pull keeps
the parts, so to speak, more tightly up to their
work.
“
K. W." (Licliﬁeld).—Y0u can have the rigid
forks converted to spring ones quite easily, and
at a moderate cost, but new forks would be better.

Model Aeroplane
By

An Interesting

Notes.

" AEROPHILE."

Model.

This week, as I promised, I give some particulars
of Mr. \V. G. Aston’s I-OZ. model, which performed
so well in the Competition recently held on Ham
Common. This machine is interesting, not only
on account of its extraordinary efﬁciency and length
of ﬂight, but also by reason of the fact that it
possesses a number of clever and novel points.
This model, in the Competition above referred to,
ﬂew some 270 yds., and landed high up in a tree;
when it was recovered the screws ran for 20 seconds,
thus showing that, had the ﬂight been uninter
rupted, a very much greater distance might easily
Since that date even better
have been achieved.
results have been obtained with this machine,
perhaps the most notable of whose performances
is that of remaining in the air for well over a minute,
On this
timed by several independent witnesses.
occasion the ﬂight was intentionally made circular,
as it was impossible to ﬁnd a space sufﬁciently large
to carry out the experiments without risk of losmg
Fig. 1 gives a plan and
or damaging the model.
which Mr. Aston
side elevation of the model,
“
The Wild Cat," as it weighs
humorously calls
" ounce."
The principal dimensions
less than an
are as follows :—
Length over all, 28 ins.
Spread of main plane, 14 ins.
Average depth of plane, 2 ins.
Average angle of incidence (this varies along the
plane in a special manner), I in 10.
Front plane, 4* ins. by If ins.
Angle of incidence, 1 in 8.
Diameter of propellers, 8 ins.
Average pitch of propellers, 24 ins.
Number of revolutions, 1,200.
Referring to Fig. i, it will be seen that the main
plane is represented as being i in. or so below. the
fusellage; as a matter of fact, the plane hasaslight
dihedral angle, which results in the centre of gravity
of the machine being as nearly as possmle abso
Great
lutely coincident with the centre of pressure.
care is taken also to see that the line of propeller
thrust passes through these coincident points. This
fact, coupled with the angles and disposition of the
supporting surfaces, renders the machine perfectly
stable, so that, however it is launched or whatever
gust it encounters, it always tends to_ recoyer
itself, and, in fact, has always succeeded in doing
No more cogent testimonial of its stability
so.
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I-oz. MODEL AEROPLANE, “THE \VILD CAT."

(Both propellers

struck wings, whereupon the big model inconti
nently came to the ground, as if it had been tor
whilst the little I-ouncer sailed oﬁ as if
pedoed,
True, it went oﬁ in a
nothing had happened.
different direction and dropped considerably, but,
after a preliminary oscillation or two, it was on
an even keel, and covered some 150 yds. before
coming to earth.
However, to return to details. The framework
is 26} ins. long, and is a thin strip of walnut r-5th in.
The pull of the elastic comes
wide by Q in. deep.
underneath, hence two masts of piano wire are
erected along the fuscllage, and form the vertical
members of a girder construction, of which thin
ﬁnned steel wire forms the tension member.
Fig. 2
shows how the masts are made and ﬁxed to the
framework.
The most novel point in the machine is the
arrangement of the propellers. Mr; Aston is
nothing if not original, and he has accordingly got
something quite different to anything else which
has been done before in model aeroplane work.
Fig. 3 shows the gearbox, through which the
two concentric propellers are driven in opposite

Electrician.

directions. The framework of this tiny little affair
are
thin piano wire, and the spur gearwheels
9-3znds in. diameter, grooved and drilled for
The radial bearings
are hard brass
lightness.
tube lapped a dead ﬁt, and the thrust bearings are
small ball ones having millimetre balls. These
hearings were the only thing on the machine not
home made, with the exception of the spur wheels,
which were cut out of pinion steel at THE MODEL
ENGINEER Laboratory.
The rear propeller, which is driven by the long

could be given than the mute evidence of the pro
pellers as to the machine's easy landing. The
screws are cut out of American whitewood, and are
literally as thin as paper, yet they never suffer
the slightest damage, although they are totally
unguarded. A graphic instance of its stability
was given by the behaviour of this tiny machine
to be present.
a few days ago, when I happened
Whilst Mr. Aston was making some trial ﬂights,
a. friend of his was ﬂying a very much larger model.
The two met in mid-air broadside on, and simply

FIG. L—ELEVATION

and

shown in plan.)

through shaft (a straightened-out piece of piano
wire) is made detachable from it in a very simple
manner by means of a spring clip, which not only
holds the propeller in position, but acts as a driving
This is shown in Fig. 4. The pro
dog as well.
pellers are the same diameter, and revolve at exactly
This being the case, the front one
the same speed.
would do more work than the back if the pitch were
the same, as the rear one meets air travelling in
the direction it has to deﬂect it. Accordingly,
the pitches of the screws are differentiated until
they are found to be doing an equal amount of
work. This is easily ascertained by suspending
the whole model longitudinally on a knife-edge—
as shown diagrammatically in Fig. 5—winding up
both propellers equally, and then letting them
run down. The one which is doing the most work
meets with the most resistance
(within certain
limits), and causes the machine to tip over in a
By alter
direction contrary to its own rotation.
can
ingithe pitches of the propellers, the torques
“
upsetting
and thus all
be exactly equalised,
“
are eliminated, and both screws made
couples
to do an equal amount of work.
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The planes are built up of piano-wire framework,
such as
have previously described in these pages,
covered with a special fabric, the nature of which
Mr. Aston prefers to keep a secret; they are

I

l

petrol motor outﬁt would weigh at least 4 lbs.
To support this would require (in a model) about
8 sq. ft. of lifting surface—110., a plane, say, 8 ft.
by I ft. A motor from f to Q h.-p. ought to drive
a machine of this size, especially if the propeller
The
was geared down from the engine ‘ shaft.
sketch (Fig. 6) shows the rudder
zccompanying
etail.

Frc.

Cur.
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FIG. 2.—METHOD or FITTING THE METAL Mas-rs.
attached to the fusellage
in every way.

so as to

be adjustable

"
W. DALGITY (Lochee) writes:
I would be very
much obliged to you if you would give me an idea
of the dimensions of a model Blériot monoplane
suitable to be driven by a small electric motor

Answers to Correspondents.

electric,

or

otherwise)

i

do not actually

know of any

petrol-driven

model that has ﬂown properly yet, but I have heard
I know of two
of one or two on good authority.
Electric motors are hope
successful steam ones.
There can be no objec
lessly out of the question.
tion to you modifying Mr. Koechlin's design as
Considering the
much or as little as you like.
entire
weight of this machine was to be only
10-12 015. (elastic-driven), it is obviously incapable
The smallest possible
of carrying a petrol motor.

FIG. 6.—-—DETA1L or AEROPLANE RUDDER.
(weight

023.),

with

working

(3—02.).

a

3-volt dry cell

It
quite impossible to achieve ﬂight with an
electric motor of this type, no matter what size
used.
Even
the battery were taken
machine
off, and the machine run captive on a conducting
wire or some such arrangement, the motor would
not have sufﬁcient power to lift itself.
if

(petrol,

ever made a successful ﬂight P I was most interested
in Mr. Koechlin's design, which I consider most
\Vould there be any objection to my
practical.
making one with a few improvements (P) of my
If, in your opinion, it is practical to apply
own ?
an engine to a model aeroplane, should the machine
be made larger than Mr. Koechlin’sI and what size
I do not quite
petrol engine should be used?
understand how the rudders are applied to the tail
Could you give a sketch of this detail P
piece.

Illlllll
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Has a model aeroplane
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R. H. (Ryde) writes:
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Nut-making Tools.
By W. SAWYER.

URING

No. i

SsrzA

B.

the last few years complicated mach
inery has come to the front, and when that
happens, tools have to be made accordingly.
Automatic machines and turret lathes are nowadays
the most indispensable toolsin an up-to-date machine
They are set up at the commencement of
shop.
the job, all tools required being put in the turret,
and parting and facing tool at back and front;
they save a lot of time—no taking out tools and
\\'hat I am
setting every time at each operation.
going to explain in this Note is on nut-making.
The sketches will show you the tools in their proper
No. I Set shows two double parting tools
position.
for nuts
in. thick.
in.
Procure a piem of Stccl
square, shape out 1}in. in the middle. as shown in A,
leaving the parting tongues 1}in. slightly clearance,
so as not to alter dimensions by grinding.
l have
made these tools do 1.000 nuts without touching
them from the time they were set. Tool B is the
front. and A the back. Now for making B. That
is slightly wider at tool end, and can be made of
in. square.
jump up at end, so as to make
II-Iéths in. It must be so on account of it being

l

depth, the back, A, tool being set dead in centre of
angles, parts through and cuts oﬂ the two nuts.
It is a very simple way, and can be used automatic
ally or turret for hand use. Of course, they are
It will be found to be an advantage
bored first.
in time-saving. Care must be taken_when hardening
these tools;
they should be tempered to a plum
colour.
No. 2 SET: C D.
The next set—No. 2—it will be seen are tools for
larger sizesk} in. upwards. In this case it is
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’5/or for
{0/79 6""?
ad/UJ/l/up
%

l-in. nuts, 7-I6ths

in. thick ;. they part
C is made similarly to A in
four nuts off.
No. i set, with two blades, its position
I This fbo/
This
being at the back, it parts two nuts.
~i>
, '- attack.
tool, of course, is cutting underneath and the
771,; 50/
front one on top. New for the front tools.
al- blc/r
cH/h'ﬂq 80'915
underneal/I
They are slightly diﬁerent to No. i set.
Curr/n9 edges
They are made so that they can be ad
undernea/‘h
justch for various thicknesscs for the beneﬁt
of the operator.
They are made as fol
lows:
Procure two pieces of steel
in.
square, shape down to iin. wide, put to
out 7-16ths in., leaving the
gether,
shape
blades
Now get a piece of n
2.7
6-32nds.
Ioths by i-in. steel, shape off from the edge
,,
50/77 32/11 of
7-i6ths in., leaving }-in. tongue for facing.
foo/s I/n pro/70"
They can be set in a box in the position
51:2»,
If at any time
they are in sketch (E F G).
pull/on
thickcr nuts are required, a piece of packing
They
should be placed in between E F.
save a lot of time, for, with the ordinary
tool, you could only get one size in thick
3h
iglcasl' .s/ee/
VB
It will be also seen in all tools that
ness.
or sui/‘ab/e
each blade has a slight rake at cutting edges,
{cry/YE
and Very little clearance is given—it adds to
I’fr'c'ﬁness
oo/ -po.1/'
For PIP/7'11?
the stability and gets very little altered by
For
I think the sketches will make it
Par/["9
grinding.
Znu/J off
4 00/“: off
quite clear, and that they can be made
in any dimensions. the measurements. in
sketch giving only an idea to the reader.
a. chamfer and parting tool combined.
(‘arc must
The
be taken with this.
It will be seen in sketch that
other sketch is a grinding jig for nuts. It is simply
it is given as 5-16ths in. from side of parting tongue
a. piece of steel plate 2 ins. by 35 ins., with piece of
to centre of the angle—45 dogs. ; that is to allow
plate riveted on at an angle of (.0 degs., and a slot
i-IOth in. for waste in cutting, leaving the nuts
cut in for ﬁxing on machine.
The angle must be
This tool parts two
right with the left-hand side, as that is the setting
1» in. with proper chamfer.
nuts and chamfers as well. B is the front tool,
All that has to be done is to bring the nut
edge.
The width of each ﬂat on the nut
that is operated ﬁrst, it being set so that parting
up to the angle.
is exact to the other, ensuring a perfect hexagon.
blade cleans up the face and chamfers the required
'9
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i-in.

Scale

Great Western

“County.”

By T. W. AVERII-L.

(Continued from Vol. XXII, page 588.)
Eccentric Rods.-—These are made from German
silver strip, {-in. by I-réth-in.
The forked ends
at front end are made
by riveting and sweating
another piece of the same material on to the ends
of the rods.
This is clearly shown at Fig. 6. This
drawing also shows the size and shape of the link
motion pins, which are turned irom 3-16ths-in.
hexagonal steel rod
are made from l-in.
Links.—These
Expansion
sheet brass, and are the shape shown at Fig. 7.
are
They
ﬁrst marked out, then secured to face
plate (on which a long handle is bolted to partly
revolve same) at the right radius from the centre.
The slotIis then milled out with a l-in. end and side

SHOWING

MOTION

AND LAMP

I

'

9

(with spring catch), which is made from German
silver rod, works in a quadrant with four notches
With the lever right
each side the centre one.
down, the valve has too much travel, and the
engine gives a very heavy beat, just as though it
was pulling hard up a bank. This was just the eﬁect
that I hoped to get when I made the eccentric
throw rather longer than was necessary.
The lever
must be pulled up one notch to be in the correct
full gear position, and the engine will work very
well with the lever in the fourth notch, when the
beats, though hardly audible, are quite regular and
distinct.
With the engine in back gear it will still
work very well with the lever in the fourth; but the
beats are not so regular as in fore-gear,
though
in full back-gear the beat appears quite perfect.
the
I may say that
engine has been under steam
before a very critical audience
of Great Western
men, who all seemed delighted with the way in
which it ran and kept steam.
The engine is a
marvellous steamer, and easily maintains 60 lbs.

FITTINGS, are,

Of course, if
cutter, mounted on the slide-rest.
no milling cutter is available, holes must be drilled
be careful to
along the slot and the slot ﬁled out;
make the slot a good ﬁt for the bolt, which is used
”
“
Of course,
or die.
instead of a
quadrant block
it will not be possible to make such a good job
with the ﬁle, as it will with theTmilling cutter,
"
but
As it wasiuot possible to
needs'must," etc.
the
Set the links in line with the valve spindles,
shown at Fig. 6A was used, which
arrangement
gives a very easy means of setting the valves by
turning (one way or the other) the hexagon-headed
sleeve which screws on to the intermediate valve
spindle.
The valves were set by means of the
This is turned from a
template shown at Fig. 7A.
piece of brass about 1-in. thick to the exact diameter
of the spigots on cylinders which ﬁt into the steam
chest.
must be a good ﬁt in steam chest, and the
ports marked 08 very carefully from the port faces
on cylinders, or it will not be much use.
After it
is turned to size a piece should be sawn off as
shown (do not cut through the centre, but keep about
i-Iﬁth-in. above it, as then the template will keep
its proper place in the steam chest), then the edge
Can be polished and the ports marked on this part.
I took great pains in making the valve gear, and
also was very careful in setting the valves correctly ;
ﬁrst tried
but I was quite repaid for this when
the engine
The reversing lever
under steam.

It

and Bloctrlclun.
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of steam, at which pressure the safety valve blows
oﬂ. The boiler is of the water-tube pattern, and
there is nothing very special about it, except that
it has never given any trouble through leakage.
It is ﬁtted with seven 3-16ths~in. diameter S.D.
copper tubes, which are quite straight, and are
screwed with a ﬁne thread (forty to the inch) into
the downcomer, and well sweated into the barrel
at the top ends—of course, these ends should be
silver soldered, but my blowpipe is not powerful
enough for a job like this.
This is quite a new
way—at least, for me—of ﬁtting the tubes.
I
have never tried it before, but it appears to be a
very sound and easy way of doing it, and they have
not given the slightest trouble so far from leakage.
For method of bending the boiler bottom after
holes are drilled, see Fig 8.
Do not forget to soften
the shell, and well tin round the holes before bend
ing with the steel rod.
The top ends of tubes
should also be tinned for about 2) ins.
This
method of ﬁtting gives a very long and secure
joint for the solder.
The tubes are then pushed
into the boiler, and screwed tightly into the down
comer.
Put the top row of tubes in ﬁrst, and also
the middle tubes of both rows must go in before the
outside ones, or it will be impossible to screw them
up.

The boiler has the following ﬁttings:
Standard
{-in. scale regulator (but I ﬁtted this with the

'

ro
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"
"
proper shape
County
handle) ; {-in. steam gauge ;
5-32nds-in. water gauge—this gauge is ﬁtted with
a screw-down needle
valve with packed gland,
in place of the usual plug cock for blowing through
the gauge; the blower (which has a great eﬂect
on the lamp, though not absolutely necessary) and
blow—off cock are also this pattern, except that the
blow-off is ﬁtted with a fin. brass ball, as shown
on drawing of boiler. These ﬁttings are a great
improvement over plug cocks, as they do not
leak, and my experience of plug cocks is that they
The other ﬁttings are
always do sooner or later.
ﬁller and ball safety valve combined ' check
valve;
spring valve whistle, 3-loths-in. diameter,
the same pattern that I used on my large tank loco
motive, but the "County"
regulator allows a
simple push in handle to be used; and correct
Great Western pattern double-sliding ﬁredoors,
worked by one handle
These doors work, and are
not merely for ornament.
The drawings (Figs. 9

.
l

l

Over

7. 1910

the frames at the front end by a milled brass nut,
which screws down the blast pipe.
This (the blast
pipe) is made from 5-16ths-in. diameter brass tube,
and is threaded forty to the inch. The nut should
be loose enough to be turned with the ﬁngers.
This makes a very secure ﬁxing, which is out of
sight, but at the same time easily got at for removal.
The lamp has four i'i-in. burners arranged in two
pairs, and ﬁtted with asbestos wicks.
It is; kept
supplied with spirit from the tender by means of
a cock and visible drip under the drop plate between
An overﬂow pipe is also ﬁtted
engine and tender.
to prevent burners ﬂooding.
The superheater pipe of 5-32nds-in. S.D. copper
is taken back through the ﬁre before going to steam
chest connection.
The steam is superheated
very
efficiently, as the exhaust is quite dry, even with
the engine notched up in the fourth nick.
The
cylinders, which are 7-16ths-in. bore and 1-in.
stroke, are packed with asbestos, and a hexagon

F/lq.

Rive/fed

July

6

Hex; yon bed d

POI-,5 mar/red
on If”: face

F19. 7'?

Turped a
good

{I}.
1‘or‘ s/eam
c/vesl‘

Do/l’ed

Jeffer'

//ne Show: va/ve

Fig.7.

in pow/Ion

P/an and
DETAILS or

e/eva/P‘on

Eccseric Rons

and IO) show how I built up the taper boiler casing
“
"
and
ﬁrebox, but I cannot say that this
Belpaire
is a very easy job ; in fact, making the taper casing
"
very nearly
got me down," and it was one of the
Of
most difﬁcult parts of the engine to make.
course, this part should be in line with the rest of
the barrel at the bottom, but I made mine slightly
taper at the bottom, so that I should be enabled
to use longer water-tubes without bending them.
The space between the outside ﬁrebox and taper
casing and the boiler casing proper is ﬁlled up with
asbestos—this is made from odd scraps of asbestos
soaked in water, and put in place like putty.
The bands round boiler were made by running
some soft 1-16th-in. brass wire through a set of
tinman’s rollers, and rolling same down until it was
I have not any rolls of my own,
r-32nd-in. thick.
but was able to use some belonging to a local iron
monger; but I did not tell him that! wanted to use
them for a rolling mill, as I thought he might
The boiler is held in position on
possibly object

o7f

AND VALVE

va/ve gear
GEAR.

§-in. screw is ﬁtted in the centre of each
front cover to serve as a lubricator.
The driving
and coupled wheels are mounted on springs and
These brakes are worked by the
ﬁtted with brakes.
brake handle on tender, but I have not shown them
in the drawings, as I do not suppose many readers
would trouble to ﬁt them.
The bogie is ﬁtted
with a central spring concealed in the bogie frame ;
this acts through the equalising bars on all four
headed

wheels.

The North-Eastern bogie frame casting was not
the right shape
for a Great \Vestern bogie—the
shape of casting is shown by dotted lines in the
side elevation of the engine; but I got over this
by riveting a thin plate the correct shape outside
the frame casting on each side.
The tender wheels are not s/mmg, but are ﬁtted
with axle—boxes working in the horn blocks. The
axle-boxes come up against a round-headed 3-32nds
in. screw, which is screwed into the spring buckle
This arrangement forms a very easy
from below.
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or two, then draw up to end of tube, and cut round
way of adjusting the tender on the wheels, and at
with a sharp knife to take oil the rough edges.
the same time allows plenty of drop for them.
You will now have a leather cup ready for any
The tender body and tanks are made from zz-gauge
amount ofswork, but soak in oil before using. These
galvanisel iron. The sides and coping on the top
leather cups are no use for pumping hot water.
are all made in one piece, but unless the readeris
The tender is lined and lettered, but it does not
able to use his tools well I should not advise him
It is also ﬁtted with
show in the photograph.
to do this, as it is a rather difﬁcult piece of ﬂanging.
vacuum pipe, spring, drawbar, and screw-coupling.
The body contains two tanks—one for spirit and
Tool boxes and a complete set of ﬁreirons (these
the tender top over tanks
the other for water;
were very well made by the prescnt owner of the
is removable, to enable the pump (which is ﬁtted
The engine is also ﬁtted
engine) are also ﬁtted.
in the water-tank) to be removed at any time.
The pump is ﬁtted with a. handle
that projects through the tender
Spirif' “feed
the pump itself is
box
Sic/PM“
top, and
and/e
L*///er)
/Too/
It is ﬁtted
quite out of sight.
]
ball valves.
with
o
3-I6ths-in.
The delivery pipe of i-in. S.D.
fan/r
QB
copper is coiled round under
E
neath the tender to make a
l
ﬂexible connection to the en
I Coa/
for
The pump plunger is
l
gine.
|
diameter, and is
5-16ths-in.
W8//
Pun-1,0
band/d
|
)|
ﬁtted with two leather cups
Wa/er' [anti
'
instead of packing.
I ﬁnd these
cups far superior to packing for
box
pumps, as you can put any
$“EYTT00/
.
to
pressure
up
250 lbs. per
square inch (1 have never tried
them for a higher pressure than
Wafer- é/Uer
and they
them,
this) against
PLAN
or
THE TENDER.
will not leak,
properly made.
~
have never read a description
in THE MODEL ENGINEER of how to make these,
with brake pipe and spring drawbar, with
plain
Get a bit of
so
will here say how
link, and four lamp brackets. These are made by
made mine.
tube the same size bore as that of the pump (the
brazing bits of sheet steel into the slots of 3-32nds-in.
round-headed screws, and ﬁling to shape.
available),
nothing else
had
pump bore can be used
of
in. a piece
then turn down for about
to make several special tools and jigs for this engine
in. or a
is
twice
rod that will ﬁt the bore of pump until it
amongst others, a running down tool, to turn at
the thickness of the leather that
to be used to
one operation the shanks of the handrail knobs
to size (3-32nds-in.)
make the cups smaller than the pump's bore—4.2.,
and length
These were
in.).
made from 5-32nds-in. German silver rod, and after
the pump bore
l-in., and the leather l-ioth-in.
the shanks were turned and screwed they were
thick, turn the shoulder to ﬂ-in. diameter—drill
Cut
laced in a. jig, and the hole drilled for handrail.
a hole in centre of rod, and tap for a screw.
hey were afterwards cut off, and turned to shape,
being chucked by the already turned and screwed
shank.
also made a jig for drilling the coupling
rods and axle-boxes to-ensure easy working of these
parts. The eccentric rods were also drilled in a jig
to get them exactly the same length.
The crank
pins are turned from {-in. hexagon steel.
They
are 7-32nds-in.
diameter, which
again reduced
in
/' d
Rod near/yd
to 3~16ths-in. diameter.
This portion
threaded
,HJZZ/Z
forty threads per inch, and screws tightly into the
pressed berm.
wheel.
A complete set of spanners ﬁtting every
nut on the engine completes the set.
F/
Mel/70d o/be d'
.boqiler' 60/fom f0 allofv Ion;
us/nq s/ra/g/Jl' fubes.
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IN view of the danger due to the giving of} of
vapour from petrol cans, which, although supposed
to be empty, still retain a certain quantity of
spirit, owing to the shape of the vessels preventing
the contents being completely poured out,
satisfactory to note that one of the leading manu
facturers of petrol has introduced a can with the
faucet set in a dome-shaped
stamping on the top,
so that when inverted every drop of the contents
poured out. It is to be hoped that this, or some
equally eﬂective device, will be adopted by petrol
packers generally.
is

IQ

times the
lisc of good soft leather about
diameter of bore, and make a hole through centre
Soak the leather disc in warm
t) take screw.
water (not too warm to hold the ﬁngers in) for a
minute or two, then place same on the end of
Put a washer the size of pump bore
turned rod.
over the leather, then put screw through the lot
and screw up tight. Now, with the ﬁngers pull
leather over end of rod, then push same with a
slight rotary movement into bore of tube (the end
of bore should be rounded oil or the sharp edge
may cut the leather), leave in place for a minute
a
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Tools for Foot Lathe.

By HY. GiBsON (Cape Town).
an early stage of my mechanical pursuits
the work of turret lathes has had a fascina
tion for me, and for years past the subject
is one
have watched carefully in engineering
papers published on both sides of the Atlantic.
The possibilities of applying the principles involved
to a foot lathe were ﬁrst brought home by watching
a workman in a jobbing shop here, who had to
make some hundreds of small pieces to one pattern.
He selected a lathe with turret rest of the pattern
generally advertised as suitable for brass ﬁnishers.
The turret was bored for round shanks, and all
were actuated by hand. There was
motions
nothing automatic about it, and he had no special
However, the holes in the turret
equipment.

FROM
I

and

Electrician.

r5

boring-bars, induced me to take up the subject
from the experimental point of view.
It did not take long to ﬁnd that the new steels
_ are capable of much higher duty than ordinary
Data on that point are constantly
carbon steels.
of one's own
being published, but the evidence
muscles
and the senses of touch and sight are
quite sufﬁcient for anyone working a foot lathe.
A little consideration induces the thought that
the knife-edge type of tool, as so largely used in
turret machines, is one eminently suited for hard
It is keen, strong, easily ground, easily
work.
ﬁxed in simple holders, can be supported close
up to the cutting edge, and in concentric work-—
where the turret moves on the line of centres-—
the holder itself is close up to the cutting, whilst
steadies can be so used as to avoid chattering and
at the same time keep the tool always in the same
relation to the work, thus ensuring accurate sizing.

GENERAL ARRANGEMENT or TURRET FOR THE LATHE.
of generous proportions, so by a little con
triving and using strips of oval bar for packing,
he managed to ﬁx several tools of ordinary pattern
so that the cutting edge of each was centre-high,
There were
thus securing a rapid change of tool.
several operations on each piece, and the time
taken to ﬁt up the tools (which was not great)
I used
was saved several times over on the job.
to visit that shop frequently about that time,
and found my friend was using the same idea for
other work, and that whenever there were several
pieces alike to be done, they generally found their
way to his lathe. The proprietor told me he did
such work better and quicker than others in the
shop, and was probably paving the way for a semi
automatic tool when the business was sold, owing
to the death of a partner. Since then the general
attention given to the subject in the technical
Press, and my own experience with self-hardening
and high-speed tool steel, especially in Armstrong

were

My ﬁrst attempt was with a series of hollow
mills for making small screws.
One for each size
of body and head required had to be made, no
hexagon or bright bar being procurable here then;
but somehow I was not over-well pleased with the
ﬁnish secured, and breakages of teeth
were fre
quent. The latter probably arose from want of
skill in tempering, as I have no such trouble now
with similar material. These failures led me
to build up a box tool from bar iron, cutters as
well as steadies being made from g-in. round silver
steel, and this simple and inexpensive rig did
a large amount of work in brass, and never gave
me any trouble once the cutters were adjusted
to cut the correct diameter. This adjustment
was not easily obtained at ﬁrst, but I soon got
into the habit of chucking a piece of steel rod
the exact size of ﬁnished article required, and adjust
ing the tools and steadies thereto. It took some
little practice to get the knack of correct adjustment,
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' This lathe and ﬁttings 5-in. Screw-cutting,"
by Henry Milnes) are described in the September
(1900) issue, page 202 et seq. (Vol. III).
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Screwing was done by using the ﬁtting supplied
with the Green River No. 0 set. This has a Q-in.
shank, on which a ﬂat was ﬁled for its full length,
and the pinching screw in turret being slack, the
die drew itself on to the thread once the cut was
started. With these tools a good deal of work,
including screw-making, was done, all of which
was in brass.
When, however, work on harder
metals was tried, my troubles and difﬁculties began.
In the ﬁrst place, the tools did not afford su'ﬂicient
clearance
for chips; the tools, _albeit of excellent
material of its kind, would not stand up to the
work without
lubrication.
A supply of soda
water was handy with means of regulation, but
the speed necessary for small work, and probably
also, to some extent, the primitive tools employed,
resulted in my lathe being liberally bespattered
with lubricant.
In the shops, where everything
appears to be more or less oily, and machines are
used daily, this probably does not matter so much;
but from an amateur’s point of view it is a draw
back. He is called away suddenly, and, maybe,
does not see his workshop for days, or even weeks,
and cannot run the risk of his pet—and often
only—machine tool being spoiled by rust in the
meantime. I soon made up my mind that soda
water, or slurry, as a lubricant, was out of the
question, but I had learned what a vast improve
ment proper lubrication made, not only in the
power required, but in the ﬁnish of the work.
At this stage my experimenting was temporarily
transferred from turret tools to oil lubrication,
as I found that ﬁttings which were good enough
for soda water would not hold oil, and that, excel
lent as the latter material is for the purpose in
view, it has a way of penetrating ordinary joints
and making a mess all over and around the lathe,
Those
which is out of place in a private workshop.
and with a needle
difficulties were overcome,
valve of the blowlamp type the supply can be
regulated from half-a-dozen drops a. minute to
a full stream.
My turret block was bored with l-in. holesin
line with lathe centres, and I decided to develop
the idea.
Perhaps it will be well at this stage to
mention that the Q-in. hole was adopted because
my lathe‘ is ﬁtted with plain drill chuck bored
for fin. shanks, my screwing tackle ﬁtted the
size, and a large number of tools already
same
made, such as boring bits, countersinks, tit drills,
hollow mills, etc., had been made to ﬁt the same
holder. Also I thought that perhaps some of the
outﬁt, _when made, might be used in the drilling
machine, also bored Q in., though that idea has
only materialised to a limited extent.
\Vere I to start afresh, I should adopt either

the i—in. shank (made by the Union Twist Drill
Company), or use a i-in. hole, bushing it to ﬁt
This would make a stronger
{-in. shank drills.
ﬁtting.
To get back to tool making. It did not require
much preliminary sketching to ﬁnd that a foot
lathe imposes several serious limitations on design.
To start with, speed and power, such as are avail
able in machines built for turret work, are lacking
in a foot lathe;
special provision for stops to
regulate depth or length of cut must be contrived ;
feeds are not, as a rule, ﬁne enough;
the length
of work which can be dealt with is to a large extent
determined by the fact that the turret must be of
the solid type revolving on the existing stud of
slide-rest, and, above all, any ﬁttings must be
made so that they can clear the top of upper slide
when turret is revolved. In my case, the centres
in.‘ above top
(5-in.) are a little over 23-32nds
of rest.
My experience conﬁrmed what had been
from books—that the best results were
gleaned

7‘17
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TOOLS.

obtained with fairly high speeds, deep cuts, ﬁne
and as the work
feeds, and liberal lubrication;
would have been trying for the top screw of rest,
an arrangement was designed
for working the
lead screw from the overhead, quite independently
of the mandrel, so that numerous changes of feed
were available for any rate of cut.
At the same
time a friction clutch was incorporated in the
design, enabling a ﬁxed stop on bed of lathe to be
used.
This arrangement, by the way,
very
useful when milling ﬂutes or slots, enabling the
rest to be stopped at any pro-determined spot
without cutting off the driving power, whether
it be foot or mechanical. If allowed,
hope to
describe
the details of this ﬁtting on another
is

the
calipering, once fairly mastered,
was quite reliable enough for screws down
to No. 7 B.A.S., or up to 3-16ths in., which was
about the limit.
I have these tools still, and because .
to them, they are constantly used
accustomed
when only a few articles are wanted, in preference
to the more complicated ﬁttings described
later
on.
The following ﬁgures will make their con
struction clear.

7, 1910.
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My ﬁrst essay was to make a set of tools for
general work, and certain standards were adopted
to simplify the task and make all ﬁttings inter
and symmetrical as far as possible.
changeable

'
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These standards were :—
As little forging as possible.
Shanks
in. diameter by 1} ins. long.
Square cutters of 1- in. square self-hardening
steel.
,
Round cutters of g-in. silver steel.
Piuching screws 3‘16ths in. diameter, with
heads 9—32nds in. square.
Turret screws 5-i6ths in. diameter, with beads
in. square by *3 in. thick.

top of rest to a surface-plate, and true up the
stud, which had apparently been ﬁnished with
a ﬁle from the rough bar.
These adjustments made
a good ﬁt, which has stood a large amount of use.
To protect the rest when ordinary tools are in
place,
put on a piece of sheet zinc, bent over
front of rest to prevent its moving, and at the same
time deliver chips and oil to a shallow dish pro
vided to catch them.
The laying out of the cams
to ensure the turret correctly registering required

I
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some thinking out.
The plan ultimately adopted
was to mount the block accurately, with the lower
side facing the back poppet, when six {-in. holes
were drilled equidistantly
in. deep at a. radius
of
ins. from the centre.
intended the cams
to be
in. deep at the one end, tapering to nothing

POSITION or TOOLS

I

of

2

is

1

I

is

meant that
work
general
tools were to be ﬁxed and adjusted in the
turret so as to be at the correct height for cutting,
and readily
It
available in their proper order.
was, however, intended to use them as ordinary
\Vhen
tools, no automatic action being attempted.
the sketches were made, it was at once seen that
the cutters
at
being radial to each other—La,
120 degs. instead of at right angles to each other—
would result in the chuck being fouled by those
tools
not actually cutting at any given time.
To get over this difﬁculty, the stern and body of
toolholders were in some cases made at an angle
of 150 degs., and by using only four tools they stood
at angles of 90 degs. to each other; see Figs. 2, 3,
and 44. Even this necessitated rather more overhang
than seemed right to enable
to ,clear my two
jaw chuck, which
rather heavy (4% ins. diameter)
while is cutting; butin practice, with holders made
tool steel,
found no difﬁculty in turning i-in.
ll‘OIl rod away at one cut, without using back
gear or even the lowest speed in single gear.

i If

“

a
'

By the term

the

I

VARIOUS Toors FOR Usr. IN THE TURRET.

Allow
at the other, as shown by dotted lines.
ing for intermediate spaces, each cam occupied
one-eighth of the circle, and change wheels were
selected which would originate a screw or spiral
in. in one-eighth of a revolution, equal
advancing
to 2-in. pitch. The drilling spindle was mounted
on toolplate of rest at right angles to base of
turret, cross-slide locked to prevent back-lash,
and with a i-in. end mill the six circular cams
The mandrel being turned
were successfully cut.
through the medium of the change wheels, the
drilling spindle was advanced regularly into cut,
ensuring each cam being milled at the correct
The position of cutter for commencing
angle.
each cam was adjusted by the top slide of rest.
To locate the stop, a short piece of steel was
turned
tight ﬁt in the cam groove and left with
a sharp point; the turret was placed on the tool
post and sharply tapped, when the point left
an excellent mark by which to drill a {-in. hole
a piece
in. deep in rest top. The stop itself
of
in. silver steel rounded on the upper end,
and having the lower drilled out to 3-ioths in.

i

is

is

4

The ﬁrst thing required was, naturally, the
turret, and the design adopted is shown in Fig. 1.
It consists of a circular block of cast iron, ins.
bored with a i-in. hole to ﬁt the stud
diameter,
of rest, and held in position by a ball handle, as
shown.
This obviates the use of a. spanner, and
When the block was turned
quite efﬁcient.
and faced, it was found advisable to scrape the

Q
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f0r about
in. to take a small spiral spring, which
keeps the stop up to its work.
The turret, mounted in place, was brought as
nearly central with lathe centres
as possible;
the ﬁnal adjustment being made by marking with
a ﬁne Slowcombe drill and turning the block to
ascertain whether, when reversed to the extent
of three cams, it registered
correctly with the
back-centre. \Vhen this position was secured,
the cross~slide was locked in position by the stop
to be described
later on (Fig. 19), to facilitate
correct location at any future time.
It was then
a simple matter to drill six centres with a
large
sized
Slowcombe drill.
A 5-16ths'in. drill was
mounted, but before drilling the holes the turret
was removed
and a stop ﬁxed on bed, so that
when saddle was brought against it, the point of
drill came to within Q in. of stud. This ensured
that on feeding slide-rest by means of lead screw
—leaving adjustment
0/ top slide untouched—all
the holes were the same depth on the line of centres
and did not break through the walls of central
hole in turret.
Similar safeguards
were adopted
when enlarging the holes to Q in. Holes for set
screws
were
located, drilled, tapped, and the
screws having been made, the turret itself was
The locking handle was turned to
complete.
the pattern shown in drawing.
I did not make

9??

9
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HOLDER FOR GRINDING CUTTERs.
a templet, but contented myself with setting off
a length at each end equal to diameter of ball,
removed the
ambidex
corners,
rough-turned
trously, and ﬁnally ﬁnished with a hand graver
A convex washer is used under
dipped in oil.
locking handle, with the object of minimising
wear on the stud.
The tools made are shown in Figs. 2—4, and the
holder for use when grinding cutters is illustrated
in Fig. 5. The construction is very simple, and
will be understood from the drawings. Figs. 2
and 3 are made from §-in. by fin. bar steel.
Two
tools for each (Figs. 2 and 3) will be required—one
with bent shank, as shown, and one with straight

shank. Fig. 4 follows the lines of the well-known
_ Armstrong boring tool, and is made with one head
at 45 degs. for regular boring, and another at
90 degs, for screw-cutting, or when usmg a double
ended cutter for work having a through hole.
The
portions shown in solid black are made of hardened
tool steel to minimise wear.
Both heads ﬁt the
same shank.
(To be conlinued.)
THE ofﬁcial transmission of " the right time " to
ships at sea, as well as to land stations, from the
Eifiel Tower, was commenced at midnight, on May
The signal is made at the hour exactly, and
24th.
is repeated at two and four minutes past the hour.
The range of transmission is estimated at 4,000
to 5,000 kiloms.

Surrlnnes and members0! Model Yarhlmg (Inks or! inrited Io
rommunuatareportsof Club doing: and othernotes0/ interestfor
[Ins column. Such units shouldbe in! in as earlyaspossz'ble
in
fir: numlh.[ml in anv car: at leasttwelvedays belorrdale
o/ issu:
in whwhthcyIn: to applIuJ

Designing under the inter
national Rule.
By R. P. KITCHINGMAN.
(Continued from page 426, Vol. XXII.)
EFORE saying anything about the building
of the boat Iris, I give another design for a
12-metre
boat which I will call Winsome, as
readers will then have a choice of two boats to build
from. A study of the designs will show that there
is a good deal of difference between
.
the two boats.
Winsome
is shorter
I
on the water line than Iris, but' her
‘
overhangs are longer, so she will in
,
crease the length of her water line
when heeled by the wind.
Although
she has less beam than Iris. she has
a good deal more sail:
but her centre
of gravity is lower and she has more
displacement. I believe Winsome will
be the more popular boat of the two.
It would be very interesting if some of the experi
enced model yacht sailers who read THE MODEL
ENGINEER would give their opinions.
I hope they
will do so. I am myself building his, so that the
photographs which will be reproduced later on
will be of this boat. Should the reader prefer to
build the other one, these will be found a good
guide, as the building of both boats is practically
the same.
I will give a construction plan of each
however, as the ﬁtting of the deadwood diﬂers
somewhat. I explained the way to lay off and
build a ﬁn-keel boat a short time ago (see THE
MODEL ENGINEER January
6th, 1910, January
20th,
1910, February 3rd, 1910, February
17th,
the
design being in December 2nd, 1909, a
1910)
deal
of
which
will
good
apply to these boats also.
The metre boats will be a little more difﬁcult to
build than the 5-rater, so I will try to make clear
what will be most likely to puzzle the builder.
Before starting to build, it is better to get out a
building speciﬁcation and a good working drawing,
or construction plan, as it is called.
For stem,
keel, deadwood, and counter-piece, I have used
Canary pine ; mahogany would, perhaps, have been
better though slightly heavier.
BUILDING

SPECIFICATION or THE
..

IIus. ..

MODEL YACHT,

Keel, stem, deadwood, counter-piece of Canary
pine.
_
.
_
Frames of Canary pine, } 1n. Sided by i In.
moulded, spaced 2% ins.
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Fashion-piece of mahogany.
Inwales of Canary pine, 1»in. by 1- in., to reach
from bow to fashion-piece.
Gold
Planking of mahogany, 3-r6ths in. thick.
size put between each plank as it is laid.
Fastenings, brass screws.
Deck of white sycamore,
in. thick, put on in
one piece and lined.
Deck beams of mahogany, 3-16ths in. thick by
§ in. deep.
Ballast, lead.
Painting : Boat to have three coats of lead paint
inside.
The outside to be varnished or polished.
Spars of pine to have three coats of best varnish.
Sails : Light silk union, taped round the edges.
Fittings: Best quality model yacht ﬁttings.
Before drawing the construction plan it will be
necessary to ﬁnd out what size the lead keel will
have to be.
The hull with deck and when painted
inside will weigh about 9 lbs.
Sail, spars, and ﬁt
tings, about 1 lb.
Inside ballast to get boat into
The displace
proper trim, 1 lb. Total, 11 lbs.
ment of the boat will be about 22} lbs.
Therefore,
the keel will have to weigh about 11% lbs.

l

PARTICULARS AND RATING or THE MODEL YACHT,
“
WINSOME.”
Length over-all, 55 ins.
Length L.\V.L., 4o ins.
Beam (extreme),
ins.
Overharig (fore), 7 ins.
Overhang (aft), 8 ins.
Draught (extreme), 7:} ins.
Displacement (approximate), 24} lbs.
Total sail area, 2,209 sq. ins.
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Rating.
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\Vater line length
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..
Girtli at bow . .
Minus Twice ireeboard at how
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. .
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Girth at stern

. .

Minus Twice freeboard at stern
O at stern
Add g 0 at stern
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Sum of freeboards
Substract ({ sum) Freeboard
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MODEL YACHTING AT HARTLEI'OOLZ

Sailing and Steam M.Y.C.
The members of this Club held an inter-Club
sailing competition on \Vhit~Mon<lay on the Heath
View Lake, Wingate, the use of which was kindly
granted for the occasion by Mr. E. Carr. There
Hartlepools

SOME MEMBERS

AND THEIR

FRIENDS.
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in all sixteen competitors—four from New
castle, Sunderland, South Shields Borough Temper
The chief prize was the
ance, and the Hartlepools.
C. \Vorthy Inter-Club
Challenge Cup which the
Hartlepools Club won by 35 points; Newcastle
second,
31; Sunderland third, 21; South Shields
fourth, 9 points. In the individual competitions for
yachts gaining highest number of points for their
Club the results are as follows :—G. Wood’s Elric,
ﬁrst prize value £1 ; second,
Mr. Armstrong’s
Imari, prize value 108. (both Hartlepool Clubs);
and third Mr. Blackham's Sapho, prize value 55.
(Newcastle Club). The racing was witnessed by a
Music was provided
large number of spectators.
In the evening
by the town station string band.
tea was held at the Victoria Hotel at which thirty
members
sat down. After that function was
satisfactorily brought to a close, the cup was
resented
to Mr. J. J. Brown, Secretary of the
artlepools Club, by Mr. Lord Bentley, vice
president of the Club. (This race was for the io-ton
class and a beat to windward.)
On Saturday, June rrth, the Hartlepools Club
held their ﬁrst Steam Yacht Exhibition on the Park
There were about 300
Lake, West Hartlepool.
spectators. There were six steamer yachts entered
from South Shields Borough Temperance Club,
but owing to the unforeseen difﬁculties that some
times arise with steam craft, only three turned up.
These, however, made a good show in the race for
a silver medal presented by the Harbour Dock
yard Engineers. ,This was won by Mr. H. Eggin
ton's Scout, which came out best in two runs of
about 400 ft., the time being 1 min. 58 secs. Mr.
Hall's Stanley, a powerful boat, could not be fully
opened out owing to the short distance and high
sides of the lake.
Stanley's
time was r min.
The Scout won by 2 secs.
50 secs.
(She had 1 sec.
time allowance.) The Emma, owned by J. Kirtson,
did not take part in the race owing to not being
able to get steam up.
The two local boats were
owned by Mr. Turnbull and Mr. Jefhson.
This
Exhibition was got up to try and promote local
interest, from which it is expected good results will
follow. Judge, C. Worthy ; time judge, W. Storrow;
and J. Mount starter.
The collection taken at the
Pond side on behalf of the Cameron Hospital
realised {1 0s. 2d.
After paying expenses, the sum
of 155. 2d. was handed over to the Hospital.—-J. J.
Street, West
Hon. Sec.,
BROWN,
126, Alma
Hartlepool.
The photograph illustrated, we understand, was
taken on the occasion of the Inter-Club Competi~
tion.
We are glad to know that the Club is in a
ﬂourishing condition this year.
were

The Ulster M.Y.C. (Belfast).
A beam wind ﬁnished some ﬁne racing at the

The 20
Waterworks on Saturday, May 21st.
tonners opened the proceedings, and Mr. M‘Kinney's
splendid model, the Dragon, gained the honours of
the race, his old boat, the Red Lancer, now owned
by Mr. Parker, being second, with Mr. W. English's
Daphne third. In a subsequent race of that tonnage
the Dragon could only manage a third place, Mr.
Berry‘s Minnie, and Mr. \Vhitla's Nita securing
ﬁrst and second places respectively.
Mr.
Next to launch were the big weight boats.
Frank Ogar's Ida won as was anticipated. This
wonderful model holds a unique and unparalleled
record in so far as the consistent securing of the

1
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Mr. English's Tot beat
major points is concerned.
Mr. Boyd's Delia for second place, but in a subse
quent race Mr. Boyd’s handsome new model cap
tured a couple of points, premier honours going to
Mr. Graham’s Seal, Mr. M'Clarty's Annie being
third.
Vice-President Beasant was in excellent humour
as the result of the Guiding Star showing a clean
keel to six other io~tonners.
This smart craft is
doing extremely well this season, and much of her
success is attributed to the fact that her commander
is a past-master in the art of handling his vessel.
The Rana took second position, and Mr. Purse's Lillie
third.
The latter model is making quite a name
for herself, and incidentally for her designer, Mr.
Bell. In the next race of that tonnage she romped
home a winner from an entry of seven, the other
placed boats were Mr. Ellis's Tern and Mr. Robin
son's Maisie.
The little 5-tonners had only one race to them
selves.
They boasted the record entry of the day,
namely, nine.
First between the ﬂags was a
model just launched this season—the Ada, owned
by Mr. Robinson.
Mr. Berry's capable boat, the
Pearl, gained two points; while Mr. Gillespie‘s
White Rose—of which little has been heard so far—
got herself bracketed in the ﬁrst three over the
line.
Again on June 4th the usual points racing was
held at the Waterworks.
Mr. Thomas M'Caughey
acted as officer of the day, his sailing orders being
a run and a beat.
Messrs.
James Baird and
William Bowman carried out the secretarial duties
with despatch.
The results were :—
5-ton Class (7 entries).—r, Indominar (M'Cor
mick); 2, Pearl (Berry); 3, White Rose (Gillespie).
20-ton Class (7 entries).—i,
Minnie (Berry) ;
2, Dragon (M'Kinney) ; 3, Volunteer (Dickson).
Weight Class (6 entries).—I,
To! (English) ;
2, Seal (Graham); 3, Delia (Boyd).
ro-ton Class
Lillie (Purse) ;
(8 entries).—r,
2, Mav (Rogers) ; 3, Maisie (Robinson).
5-ton Class (Io entries).—r, White Rose (Gilles
pie) ; 2, Nana (Donald) ; 3, Indominar (M‘Cormick).
2o-ton Class (6 entries).—r, Daphne (English);
2, Nita (Whitla) ; 3, Red Lancer (Parker).
Weight Class (6 entries).—I, Ida (Ogar) ; 2, Annie
(M'Clarty); 3, Delia (Boyd).

The Cape Town S.M.E. (Marine Section).

It is already well-known that the marine sport
is very popular amongst the Cape Town members
In view of the latter fact Mr. Chambers recently
“
Small Power Speed Boat Con
gave a lecture on
struction," illustrating his remarks by reference to
steam and
a large assortment of hulls, sections.
petrol motors, propellers, and also the ﬁnished
When sending
boat Merry Widow (sharpie type).
us some photographs (two of which we reproduce

" The
Sharpie
herewith) Mr. Chambers says:
Merry Widow was made more as an experiment
than anything else, and also to show some of our
other members a cheap and simple method of get
The
ting ahead before taking on a real ‘ﬂyer.’
whole concern only costs about 10s. ; it can be made
fairly quickly and yet gives very valuable experi
ence in boiler and blowlamp troubles, teaches a
lot in lay-out of the propeller shaft, and altogether
is very advisable as a ﬁrst step in speed boat work.
She is 5 ft. long, made of fretwood and copied from
designs given in Tm: Mona]. ENGINEER a year or
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The engine is Tl-in. bore, 11-in. stroke,
from scrap. The boiler is much after the
usual kind for such boats, a kind of Thornycroft,

so ago.
made up

but is too small for the engine, so I intend ﬁxing
At ﬁrst the boiler was well aft.
up a feed pump.
This made her lift her nose well, but upset the
steering, and so now the boiler is more forward.
She skims
I have
beautifully and is very fast.
not been able to test her speed yet, but the way she
I had to put a ridge round
rushes up speaks well.
the lamp well, as when stopping her the water
rushed
up the inclined stern and ﬂooded her
out."
It is a source of consider

was sailed.
Five boats lined up for the start, but
1, Eastern
only two ﬁnished in the time allowed.
.Star (G. Edwards) ; 2, Haydn (J. VVheelan).

The Society of Model Engineers.
0/ mdmgs should Dr sm! to the oﬁces 0/ THE MODEL
[W3
ENGINEER without delay, and will b! inst-rial in any par
Iicular issue ll receiveda clear nine days 52/012its usual dale
0/ Publwaliand

annual
THESaturday,

social

June

London.

river excursion took place on
25th, when a large party of

able
gratiﬁcation to the
members
of the Society and
to the many other persons,
old and young, who take a
keen interest in the construc

tion

and

sailing

of

small

power boats and model yacht

to know
racing generally.
that the local Councils in
Cape Town are at last moving
in the matter of construct‘
an artiﬁcial lake on
ing
It
Green
Point Common.
to read
is almost pathetic
in
the following
paragraph
Town
paper :—
a Cape
"
These
lakes are a feature
oi the public parks at Home,
and the racing of model boats
is a great attraction to the
It is true lakes of
public."
one kind or another do com
exist in our public
monly
“MERRY Wmow" AFLOAT.
MR. CHAMBERS'
parks, but how suitable they
are as model sailing waters,
members
and friends journeyed to Reading by
and. what is more, how often the model boat owner is
train and thence by launch down the River Thames
forbidden to use them by the local authorities, are
The weather was not all that
matters which are only too well known here at home.
30 miles to Windsor.
could be desired, but a thoroughly enjoyable after
Swansea Model Yacht Club.
noon and evening were spent amidst the beautiful
The eighth race for the Club Championship was
for which that stretch of the river is
Unfortu
scenery
Lake.
sailed on june 4th at Brynmill
famous.
nately, there was little or no wind, the boats doing
July 9th: Visit to
FUTURE “Sits—Saturday,
Eight boats lined up for
little better than drift.
Hampton Works of Metropolitan Water Board.
the start, of which only three managed to get over
Train leaves Waterloo for Hampton at 2.35 p.m.
The
the course in the time allowed, viz., IQ hours.
Thursday, july 28th: Members annual all-day
result was: 1, Stanley (A. Thorogood) ; 2, Eastern
visit to Great Western Railway Vl’orks at Swindon.
Star (G. Edwards) ; 3, Mac (G. C. Vaux).
Special return rail fare,
85. Id., which should be
a
sent when booking
place in the party.—-Full
particulars of the Society
and forms of application
for membership may be
obtained from the Secre
tary, HERBERT G. Rin
Road,
DLE,
37, Minard
Hither Green, S.E.

or Enac
ASSOCIATION
ENGINEERING
T R l CA L
STUDENTS, Penna—The
PROFILE or rm: “MERRY Wmow."
third meeting of this Asso
ciation was held on Wed
“ Gas versus
nesday, the 22nd ult, when a debate on
The ninth race for the Club Championship was
"
took place before a large audience.—
Electricity
sailed at Brynmill Park Lake on Saturday, June
M. F. ALLSOP, Hon. Sec., 2, Lyal Road, Bow, E.
18th. Owing to there being no wind, a slow race
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Queries

and

Replies.

July

7, 1910

and ﬁne adjustment. (2) A condenser of 100 sheets of tinfoil,
u ins. by 24 ins, built up with stout parafﬁn-waxed paper in
ten equal sections. (3) A combinedinductanCeand coupling, LA,
an inductive ompling, consistingof a rectangularcase, 1: ins. by
1: ins. by 20 ins, with a rimary of 80 turns of No. 20 S.W.G.
o.c.c. copper wire with adjustable sliding contact. This supplies
the InﬁlllClaIICu,and, at the sametime, forms primary of coupling.
The coupling is a ClOaP.
or strong one, the secondarybving wound
on the other half of the box. This consists of 200 turns of the
same wire sliding contact. The windings are heavily waited and
were carried out by competentworkmen. Similarly, I have also
another form of IIIdUCIZUICv,consisting of twelve turns of i-in.
compo tubing, as the primary, and forty turns 3/22 rubber-covered
cable, as secondary, both wound close.togothcr on a 12-in. by
rz-in. by 7-in. wooden box. What do you think of theseinduct
anccs. and which would you favour of the two? Could I improve
in the case of the ﬁrst all-wire one b ' using larger wire?
My
aerial consists of tour wires, No. :4 .W.G., each no it. long.
strung parallel, with a distance of 3 ft. between,from a
le on
the house 50 ft. high (i.c., crossbarcarrying wires is 50 t. from
earth), and Slopeddown towards the ground to a short pole, whose
crossbar is 10 ft. from earth. A mile away I have a single re
ceiving wire, :00 it. long (No. 12 S.W.G.), supportedon the tops
of I.“'()poles 60 ft. high. But the point is this, when I connect up
the arc, condenser,and either of the inductanCes,I only succeed
in getting an extremely small amount of energy into the aerial,
which I detect by inserting a telephone IOCHIVrZI'
in the aerial.
Now, who I insert in plaCc of the telephonea 16 c.~p.rio-volt
lamp, either in the aerial or earth wire, it, at least, ought to
glow, but thoughit undoubtedly passessmall oscillations, they do
not sufﬁce to make it glow, no matter how the arc (in length, or
current, or both) capacit ', or inductance are adjusted. I know
I cannot be far of! it. It y earth comprisesall the water and gas
‘pipes, and a yard square copper plate sunk 6 ft. in damp soil,
as well. The supply is 230 volts, 50 cycles, single-phasealter
nating current, and I gonerally give the are 3 to 5 am 5., with,
of course, strictly proportionate arc-length. The Ad). is not
suitable for carrying the voic~~,
and I am obtaining 500 volts D.C.
for that urpose, but I ought to get Oscillationsto make the lamp
glow an to transmit also signals. If the lamp will glow, I shall
be quite satisﬁed. The are magnetsact as chokes as well as the
transformer coil. The following shows connections. It you can
enlighten me or advise as to correct inductance (that is, most
suitable gaugeof wire and number cf turns I should allow myself
as a working margin. also whether primary and secondary are
best of samesizedwire or not), or any hint as to making lamp glow,
I shall consider it a favour and appreciateit very much.

Attentionis especiallydiredrd to thevarious conditionsgivenbelow,
and no noticewill be taken of Queries not complyingwith the
dircdions thcrrin slalcd.
containing Qucries must be
marked on the top le/t-hand corner 0/ thc emu-lope" Query
Dcpartmenl." No communicationsbut those relating to the
Queries should be enclosedin the same envelope.
<Qucricson subjectswithin the scopeof lhis columnare repliedto by
Post, free0/ charge,underthelollowmgconditions:—(r)‘Querics
dealingwalhdistinctsubjectsshouldbewrittenon dif/rrcnl sheds,
on one side 0/ the paper only, and the sender'sname nusr be
should be accompanied,
inscribed on the back. (2) 01467165
whcrcvcrpossible,Ill”! fully dimensioncdskdchvs,and corre
to keepa copy 0/ lheir Queries[or
spondcnlsare recommended
(not Post-card)
re/crcnca. (3) A slamprd addressedcnuloiu
"
shouldinvariably be enclosed,and also a Qurncs and Replch
pages 0/ the current
Coupon" cut out from the advertisement
issue. (4) Queries will be answercdas early as passablealter
receipt. (5) Queries which, in the opinion 0/ the Editor, are
beyondthc legitimatescope0/ this column.will eitherbereturned
to the senderwith a notiﬁcationto the! eﬂccl,or will be referred
to THE MODEL ENGINEER Laboratory, whencea fee will be
quoted lor supplying the desired inlorrnalion 0r drawings.
(6) Queries rclating lo enquirieswhich havebeenreplied to 01
by a carry0/ theoriginal
someprrviousdatemustbe accompanied
query, togdherwith our reply to same. Both the dalc 0/ such
prrvious queryand the number0/ our reply must also be given.
(7) All Queriesshouldbe addressedto The Edilor, Tue Moon.
ENGINEER, 26-29, Poppin's Court, Fleet Street,London, E.C.]
The [allowing arc selectedfrom the Querieswhich havebeenreplied
to recenle :
[63] Marking 0“ Crank-pin Hole. _.-\.E. K. (Plumstead)
writes : l have four model locomotive driving _wheelswhich have
treads turned and axle-hole drilled, but require hole drilled for
crank-pin. Will you kindly let me know the correct method of
.marking out this hole on crank boss, as I am aha loss to know
how to set this out? I may mention that holes Will be drilled by
hand.
_
You must know the stroke of your engine and set your oom
passesto half this measurement,then plugging the hole for axle,
set one leg of your compasseson its centre and mark of! on _thc
crank bossan arc. The centreof thS are Will be the spot to make
'the centre-pop Ior drilling.
W. M.
[20] Starting Model Engineering.
Anfenna
the
(York) Writes: Rocuvcd your pr05pectuson
and,
reading
after
EngineeringLaboratory.
Model
'
carefull over, I regard it as an excellent oppor
tunity or model-makingstudents. But I regret
AFC Cir-cw,
chroﬁhone CII'CUI',
to say I cannot become one of your laboratory
students, owing to the distance being the great
'objcct. But being a readerof Tm: MODEL Encr
NEER. I Would like to becomea modelmakerat
lndqudﬁCG Arc
my own home in my spare time. I should be
Transformer
.greatly obliged if you_ would forward full par
Coo/ilrnq
ticulars on modcl making, small workshop, r1nd
some.
the
of
tools, and cost
NICro/M
_
In order to giVe you full particulars on model
o
‘
making, Wt:should have,we suppose,to copy out
1——
rthe best part of twenty-two volumes of Tue
.
of
techni
scoreor
ENGINEER;
a
also
two
Momzi.
cal books, etc. But, of course, this IS not what
Condenser
our Query [Mpartmout
is Intendedfor. As regards
“ Designfor
a Small Workshop
Workshop, see A
and
of
zbth.
1
issues
ring in our
Aprllurst,
ap
Series
5:216)
May 5th last. “And on the subject of tools, see
"£81.; fence
our handbook Metal \Vorkmg Tools and their
(Glow Lam/'8)
Uses," 7d. post tree. “'0. have various other
techniCal publications likely to help.you, a list of
£or/‘b
which we scud herewith. Information on all pro.
N°23¢92
cesses you will require to usecan be gleanedfrom
the back volumes of Tm: MODEL Esomaim.
Your trouble undoubtedly due to the {act that you are usmg
by 2-in.,Cyllnde_r.
A. c. Q.
[r20] Valve Gear tori—in.
alternating current with which you would get praCtically n0
ports,
in by i 111.;exhaust,
(LCVIOIISIOHC)writes: it) steam bore,
oscillaturns—certainlynot sufﬁcient to make the lamp glow. You
2-m. stroke; lap of yalve
r-m.
f in. bv Q in.; cylinder,
w,“
require
dircCl current across the arc, which
then in a strong
lap?
t»3
much
this
in.
Is
(2)
proposed, i-roth
too
what
magnetic ﬁeld and always blown out towards the same direCtion.
the throw of eccentric? (3) “hot should be the mammot-01
With
such
describe,
Capacity
as
you
the
voltage
would be about
much
axle?
How
diameter
a
using
(4)
l-m.
eccentric sheave
250. Re inductancr-s. To use No. 20 wire cutting things rather
_
advance should eccentric have?
ﬁne.
We
Would
recormncud
the
compo
rublx:r-covered
and
Ist,
a
1902,was
doublevggc
In our issue of January
lllblBh-Pd
cable.
workmg
drawing shiming general arrangemento ,1 _i-m_ 59,119
might
as
ﬁnd
Injectors.
You
S.
D.
M.
[10:] Model
(Smelhwick) .vrites:
model L.T. & SIR. locomotive.
this helpful,
as.
am desirous of ﬁtting an injector on my boiler. Can you tell
the cvlindcrs and ports are to exactly _the same dimensions
me when: can obtain castingsor drawings for same having i-in.
yours; (1) Lap can suitably be 3-3.2ndsin. '(z) Eccentric throw,
sheave, i) 1115.(4) Advance of
steam pipe
Has treatiseon same appearedin an earlier issue
} in. (3) Diameter of eccentric
of your paper?
so, pit-4150
let me know
still in print.
eccentric, 3-32nds in.
I
I
So
valdablc
many
hints appear that think must have missed
(Edinburgh)
Telephony.
[23,492] Wireless
A._B.
writes:
this.
My present transmitting apparatus consists of (r) a well-built
We do not know that Castings are on the market, but com
water-cooled arc, with gas rllVUlUPC, and magnetic ﬁeld, ﬁtted
pletedinjectors just such as you requirecan be had from our chief
with usual Copper positive and solid carbon negative electrode,
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modelmaking
advertisers. The sectionon injectorsin Mr. Ferreira’s
“
Wrinkles in Model Making " (seeissue of June r3th, r907) would
interest you.
[:06] Boiler for Old Type L.C. 6: DR. Express Engine.
V. Mct‘. (Trealaw) writes: Enclosed you will ﬁnd a drawing (not
reproduced)of a boiler. I am making one of your L.C.l). loco
motives(page 32 of your handbook No. 9), but of metal. Would
you tell me size of cylinder—one, I think: also if boilerenclosed
will do ? I have cut frames. cab, etc., so await your reply.
Your choice of prototype is not a happy one for modelling to so
small a scale, on account of the fact that tho engine embodies
l

__

J

a

8%
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No. 26 gauges.c.c. copperwire : about 2 025.per pole in eachcase.
(2) Motor armature to be wound with No. 38 o.s.c. copper wire;
dynamo armature to be wound with No. 20 n.s.c. copper wire;
about 3 015. will probably be required for each. Output from
dynamo about 2 amps. (3) Armature core to have
slots, each
' 5-32ndsin. wide by l in. deep; commutator to have 15 sectionsto
15
connect to 15 coils. (4) Field coils to be connected in shunt
{or both motor and dynamo. As an alternative plan, we suggest
winding the ﬁelds of both machines with N0. 38. s.s.c. copper
wire, connecting them in series with each other and the two in
shunt to the motor, so that the dynamo is therefore separately
excited. In all cases put on as much wire as you can into the
x
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The News of the Trade.
‘

Reviewsdistinguishedby an asterisk have beenbasedon actual
Eddon'al Inspection0/ thegoodsnoticed.
“
The
Osco“ Brazing Apparatus.
00., 17, Little King
We are informed by Messrs. O. Shanls
Street. CamdenTown. N.W., that their manager,Mr. W. Butters,
intends touring the Southern counties to demonstratethe working
of the “ Osco" petroleum brazing and forging apparatus, and to
arrangeagenciesfor this useful workshop accessory. Those of our
readersin the South who would like to see the apparatusat work
are requestedto drop an earlv line to the ﬁrm at the aboveaddress'
We understandthat one of theseoutﬁts has just been supplied to
the Indian Government.
&

is

is

a

is

a

it

spacesavailable. The actual output of dynamo
matter that
can only be determined by experiment.
[:18] Magneto with Coil Ignition. W. B. W. (Thrapston)
have got low-tension magneto, but wish to work
writes:
as
high tension. can
do so by means of an independent coil?
have got trembler
If'so. what sort of coil should require?
ignition coil, but with that cannot get spark.
might add
that the above for motor cycle.
Yes, you can get high-tension spark by using coil. The coil
“
used for such purpose may be of the tremblcr " type, when a
gnod form of wipe contact-maker should be ﬁtted; or,
may
be a non-trembler, when contact-breakerwill be required.
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smallboiler and large driving wheels. If the model well-made
it shouldwork, though not much power should be expected. Use
l-in. by r-in. cylinder placed betweenframes and coupleddirect
to leading axle. The boiler you suggestwould not prove at all
sat'sfactoryas the -16ths in. ﬁretubesare much too small. We
append drawing 0
suitable internally-ﬁred boiler with water
tube ﬁrebox (Fig.
and an alternative dcsi n for
water-tube
boiler also 'ven (Fig. 2). The latter boi er would be much
moresimple oglcoustruction than the former, while
would be
just as efﬁcient,
not more so, because provides better ven
tilation{or the flames of the lamp. The wick-holders of the lamp
be
in. in diameter, and can be arranged as shown in
thould
1g.3.
C. _H.
[13.483]“M.E." Dynamo as Motor Generator.
intend building an electrical set consisting
arries)writes:
of two parts—one a motor, the other a dynamo, both one-third
full size of plate given in your issue of January 6th, rgro. Will
You be good enough to let me know the following, under these
conditions,the motor to run on 210volts, which to drive dynamo,
direct-coupled,giving 10 to '15volts highest amperagez—(r) What
gaugewire and quantity for ﬁeld-magnets of motor, and also
dynamo,will be required? (2) What gauge wire and quantity
for armatureof motor, and alsodynamo,will berequired (3) “hat
numberof slots ,and dimensions of same will be necessary for
motorand also dynamo? (4) Should the coils in both cases be
connectedup in series or shunt?
This machine
rather small to use on a zro-volt circuit; you
may meet with some trouble. (1) Motor ﬁeld to be WOlllld with
No. 40 gauge s.s.c. copper wire; dynamo ﬁeld to be wound with
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The Editor’s Page.
HF. enthusiasm of the model engineers
of
Cape Town has evidently stimulated the
activities of their fellow readers on the
Rand, for a. second Society in South Africa has
with its head-quarters at
sprung into being,
“'e are pleased to be able to pub
Johannesburg.
lish the following letter from Mr. Frank Bompas,
of that city, recording the formation of the new
association, and to wish our Rand readers every
with their Club. Mr. Bompas writes:
success
“
Some time back you were kind enough to pub—
lish a. letter from me suggesting the formation of a
Model Boat and Engineering Club on the Rand.
This suggestion has now taken deﬁnite form, and
has been held at which I
a preliminary meeting
was requested
to again communicate with you
asking for the support of your paper.
Anyone
interested in the above and wishing to become a
member is invited to communicate with Mr. P. N.
Heath, Box 134, Telephone 198, Betelheim Build
Whilst on
ings, Simmonds Street, Johannesburg.
the subject, I would draw your attention to the
dilatoriness of several of the large model making
ﬁrms in executing orders from this district.
Quite
a number of my friends have complained that they
lucky if they receive their
consider themselves
goods within three months from the time of order
This is very dis~
ing instead of seven weeks.
disabilities
couraging considering the necessary
under which we labour owing to distance and
expenses in the shape of postage and Customs duty,
and frequent breakage."

i

i

C

The concluding portion of Mr. Bompas‘s letter
raises a grievance which is not by any means a
new one, as our regular readers will remember, and
it is unsatisfactory to ﬁnd that there still exists
ground for a complaint of this nature. One of the
best known advertisers in our pages, recently wrote
of home
us on this subject, urging the necessity
ﬁrms displaying an honesty and promptness in
their
customers which
foreign
dealing with
should maintain the high traditions attaching
trade.
That there are many ﬁrms
to British
so conduct
their
business
we
who do
are
ready and pleased to record, but, unfortunately,
there are some who think that anything and any
time will do for a customer abroad. This is, of
absolutely wrong from a mere money
course,
making point of view, quite apart from the
patriotic aspect, and we know of several instances
where ﬁrms have quite spoiled their chances
of
extending their connections in various Colonial
centres merely because they would not trouble to
deal properly with the initial orders they received.
A satisﬁed customer is the best advertisement
any ﬁrm can possibly have, and a personal recom

July
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mendation is nowhere more valuable than in the
Colonies and other parts abroad, where people may
quite naturally hesitate to send orders and remit
tances to ﬁrms with whom they or their friends
have had no previous dealings.
"

'

C

$

F. W." (Perth) send us a. cutting relating to
what is claimed to be the smallest engine in the
world. \‘Ve extract the following
particulars,
which may be of interest to those of our readers
who indulge in microscopic work: “The cylinder
is of steel, with a bore of 0-03 in. and a stroke of
It makes 6,000 revolutions per minute,
1-32nd in.
At ‘full load ' at this
developing P489000 h.-p.
speed, the eye can detect no motion of the parts,
but it produces a hum like that of a mosquito.
Seventeen
parts complete the engine, the ‘net
'
One hundred such
weight of which is 4 grains.
The bedplate is
engines would weigh one ounce.
of gold, with inserted, hardened and ground, self
oiling bearings."

Answers to Conespondents.
The following correspondents neglected
to com
ply with rules in sending Queries, which have,
been
left unanswered —A. R.
C.
therefore,
(Delph), J. M. D. (Richmond), C. A. (Bradford
on-Avon).

Notices.
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 theAdvertise
ment Manager.
How TO ADDRESS Lmlns.
All corresan dence relating to the literar
pet,
tion of me
and all newapparatusand price lists, &c., fwyrepgiyew,
to be addgeassed
to THE Eon-0R, " The Model Engineer," 26—29,Poppin's Court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand de 'ts to be
Mums“, “ The biodel Engi
addressedto Tn: Anvnnriunaur
neer," 26—29,Poppin's Court, Fleet Street, Londm, EC.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall & C0.,
26—29,Poppin's Court, Fleet Street, London, EC.
Sole Agents for United States, Canada, and Mexico: Spot: and
Chamberlain, :23, Liberty Street, New York, U.S.A., to whom
all subscriptionstrom theSecountriesshould be addresed.
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Lessons
Method of Balancing Armatures.
The illustration shows the method, in

I4,

1910.

PUBLISHED
WEI'.KLY.

from the Laboratory?
that the rules or edges are well home in their slots
to obviate any error arising from the weight of the
armature aﬂecting their adjustment.
To test the
armature, it should be rolled gently into several
positions, in all of which there should be no ten
dency, after having settled, for the balance to alter;
although it will be noticed that on ﬁnally settling

general

workshop practice, for the balancing of armatures.
are mounted tightly in slots in
Two straightedges
blocks of wood, one of which is placed at either end
\K'e made
use of ordinary
of a straightedge.
12-in. steel rules for the purpose (as
engineers‘
I

F

BALANCING ARMATURES

shown),
of the

and these are specially suitable on account
thin edge; but it is advisable to make sure

that there is not any appreciable wear on the
working edges, which would, of course, prejudice
It is essential that both the edges are
the result.
set level in the direction of their length, and pack
ing pieces are placed under one or other of the
blocks until a fairly long spirit level (at least a
6-in_) shows dead level when standing on either.
But it is not absolutely necessary that they should
be dead level relatively to each other ; although it
may be of advantage to place another parallel
straightedge across the two, and see that any
Make sure
error in this direction is not excessive.

on KNIFE Evans.
in any position, there will be a slight recoil against
the direction in which it ﬁnally rolls. This cﬁect
should be apparent, for all positions in which it is
tried, in the same degree, to ensure accuracy of
balance,
which, of course, is essential for steady
running.
The test shown in the photograph was carried
out to ensure no alteration in the balance, due to
the ﬁtting of the special coupling shown on the
right~hand end of the spindle.

1

['The um appzarmgunderthis headingare basedon work adually
done, and txPz'nmmls tamed out in TH! MODEL ENGINEER
Labumloryand .Srhuol0! Muhanicsl
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Another point is to ensure that the spindle is
truly round at the points of contact with the edges,
to which end it is as well to balance upon points
where
no wear has taken place—that is, if the
armature is known to have been running for some

July
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of the teeth, also that the ﬂy cutter must be set
out from the bar as far as possible, to obviate two
drawbacks—one, to diminish the concavity of
the out due to the circular path of the cutting

time.

Re-cutting a Typewriter

Rack.

The scale of an ordinary typewriter, such as is
used for typing letters on quarto paper, is usually
7 ins. long, each inch being divided into tenths,
making in all a line of seventy characters and spaces.
The escape mechanism, driven either by the keys
or spacing bar, consists of dogs acting with a rack
which is carried on the top carriage, the driving
power being usually provided by a clock spring.
It was one of these racks, which required re-cutting,
that forms the subject of this note.
Fig. I is a photo of the rack mounted upon a
It is
bar to facilitate setting up in the slide‘rest.
71} ins. long by r3-32nds in. wide, by a good
The
1-16th in. thick, and is made of gun-metal.
number of teeth in the entire length is seventy-four,
and they are of buttress form, as shown in Fig. 2,
oi course exactly i-Ioth in. pitch. The
being
Re~
angle of the slope of the teeth is 45 degs.
ierring to Fig. I it will be seen that the rack is
screwed to the setting up bar, which is 1} ins. by
3- in. ﬁat~bar, by means of three 5-32nds-in. Whit
worth set screws passing through the existing holes,
by which it is normally attached to the top car
The setscrews are put as
riage of the machine.
near the edge of the bar as possible
to allow of
,7

,7.
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.
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'

.

MOUNTED

e

in.

0N BAR.

the teeth overhanging the same.
Fig. 3 is a
plan of the lathe, showing the whole operation,
concerning which we have only to note for the
present the method of mounting the rack and bar
in the slide-rest, as shown at a.
It is essential that the rack must stand at the
same height as the lathe centres, and, what is most
important, must be exactly parallel with the axis
of the lathe, the method of ensuring which will be
described later.
The cutting was done with a ﬂy cutter mounted
in an ordinary boring bar between
of
centres,
which bar Fig. 4 is a general illustration.
The
shape of the cutting end is best seen in Fig. 2,
which shows an enlarged back view of the cutting
to be going in a direction away
edges, supposed
from the spectator, and shown partially articu
lating with a tooth of the rack. The front of the
cutting edges (not shown) is ﬁled ﬂat. The general
setting up of the ﬂy cutter and bar are shown on
the plan Fig. 3 at b. A consideration of these views
will make it clear that both edges of the cutter
must be backed off to allow of cutting both faces

Fro.

2.

THE

SHOWING

CUTTER AND

Racx.
(F five
full

times
size.)

rack being fed into and not past the
the other, to avoid conﬂict between the
left~hand end of the rack and the lathe carrier and
driver, when cutting the extreme right-hand end
The method of securing the cutter,
of the same.
which was made of i-in.
round silver steel, to the
bar is shown in Fig. 5,
which is a section of the
bar at the point where the
cutter passes through.
A
'i-in. round steel key, with
a taper ﬂat on the side,
holding the cutter,
is
driven through the bar at
right angles to, and side
by side with, the cutter.
It is shown in_cross sec
tion in the ﬁgure.
Care
had to be taken to note
that the poppet head of the lathe was so disposed
as to obviate any conflict with the rack when in
the position, as shown in Fig. 3.
edges

(the

cutter);

1

FIG. 5.
METHOD or
SECURING

run

CUTTER.
(Scale :

Full

size.)

\Vhen cutting, the lathe was run at its highest
the feed being actuated by the cr0ss-feed
handle a (Fig. 3), and at the point in which the
ﬁrst tooth was considered
re-cut, the index for
depth d (Fig. 4) was set and worked to for each

speed,
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It

tooth.
was found necessary to wire the carrier
to the driver to prevent the cutter jumping for
ward after leaving the rack.
Respecting setting
The
This was effected as follows.
up the rack.

llﬂi

I!

and to move two of these between each
As good fortune had it, the
operation.
wheel was made with ﬁve spokes, which helped to
facilitate the division Centre-punch.dots were made
to mark every ﬁfth,
and a
n u m
roughly painted
—
An
against each.
index was further
improvised by
cutting and bend
ing a piece of sheet
a)
which was
brass,

sions,

cutting

r

b
e

inunnilllllmnllllllll

l‘lllﬂlllll
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to

secured

lathe

the

bed by
'clipping it beneath

or nu: LATHE,

Fic. 3.—PLAN
snowmc GENERAL ARRANGE
M32": or 103.

the setscrew head,
which
holds
the
Fig.

6

lead»screw

is

bearing.

an illus

centre teeth of the rack were those most worn,
and all the teeth were ﬁrst ﬁled down on the tops,
level with the top of the lowest tooth, the paral
lelism of the edges, back and front, being carefully
The rack,
adjusted by means of a micrometeri
when mounted at the right height roughly in posi
tion, was advanced at one end towards the point
of the cutter until a No. 15 feeler gauge
(1112.,
in. thick), would
just pass nicely
t5-Ioooths
through between it and the same, the rack was
then traversed to the opposite end, and adjusted
until the same feeler gauge just passed between
the corresponding points.
It was then clamped

2

4

i

somewhat tighter, and further corrected by the
same means, until it was accurate.
The most important part of the job was the inter
mittent feed of the lead screw corresponding to
the pitch.
The pitch of the lead screw being
in.,
or
threads per in., the amount of movement
of the hand wheel shown at
(Fig. 3), which was
actuated by hand between each cutting operation,
was arrived at as follows.
The circumferential
movement of the screw,
multiplied by the pitch of same in inches, equals
the traverse in inches.
Let x = the circumferential movement which we
required,
= 1'“.
Then
x x
x = 1’6 x

6.—Tmz INDEX ARRANGEMENT.

be

seen

of

in

the index arrangement, which can also
Fig. 3, at
In setting the feed
f.

tration

it

is

is

is

For this purpose then it was necessary to divide
hand-wheel circumference by ﬁve equal divi

the

if

CUTTER

;

Fic. 4.—Tne

'
1_-~_

of great im
portance that the
back lash of the
lead screw be taken
up in the direction
of the feed on each
occasion,
to ensure
which it is advis
able never to feed
past the mark, as
on coming back this
play may be for
gotten and an error
in pitch brought
about.
One im
portant point to be
remembered
to
BAR.
withdraw the tool
entirely from a ﬁnished tooth before setting the index
the lathe
not stopped, the ﬂy
for,
for the next
-

=

g.

x

i

i

Frc.
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cutter will remove an entire tooth; and on the other
hand, if the lathe is stopped, the withdrawal may be
forgotten before starting up, and a breakage of
the point of the fly-cutter will take place, and
much trouble ensue in re-adjusting a new one.
The handle g (Fig. 3) was used to adjust the cutter
laterally for the ﬁrst tooth, and then removed to
avoid errors from accidentally misplacing it.
This method of cutting a rack can be applied to
any form of tooth, according to the shape of cutter,
and almost any ordinary pitch with a. fractional
inch division; but it must be remembered that with
broad racks, some sort of vertical traverse must
be devised or arrangements made to cross traverse
the rack under the fly-cutter, to avoid the concavity
which will otherwise become very apparent.
Due to a slight omission in noting the back lash
we cut one tooth a very little out of place, and as
the typewriter would not adapt itself even to
this slight discrepancy, we made the error greater,
soldered in a little piece of gun-metal, and again
out this tooth from the others. But it is interest
ing to note that even then some slight ﬁtting and
ﬁling of this same tooth was required to make it
work sweetly.
A steel rack of similar dimensions may be re-cut
in this way; also racks can as easily be cut from
the solid.

Motor Cycle Notes.
By “ Pi-iuzmx.”
Removing Obstlnate Valve Caps and Spark
ing Plugs.
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Strange as it may appear to many, there is some
times virtue in ﬁrst turning the spanner in the
direction of tightening before attempting to loosen
the object which it is desired
to remove.
This
will, perhaps, provide that slight initial movement
which is required before any good can be done
in screwing out, and I have myself, on sevcral occa
sions, found this plan successful after all attempts
to start loosening straight away had failed.

Fans for Air-cooled Engines.

Although not generally adopted on motor cycle
because of the added cost, and complication
it entails, there is much to be said in favour of
employing a fan to assist in the cooling process.
Twin engines of the "V" type, making a high
number of revolutions per minute, and propelling
a heavy machine,
certainly require all the cooling
they can get, and in hot weather, on a hilly road,
the driver must take care that he lubricates often
and with a heavy type of oil. The assistance
rendered
by a fan in these circumstances is valu
able, and I know of one or two motor cyclists who
claim that their engines have been vastly improved
by the ﬁtting of such a device.
A Worcester correspondent, for instance, writes,
trouble from over
saying that he had experienced
heating with a big twin engine in his possession,
and this although every part of it was properly
adjusted and had been overhauled by the makers.
He then thought of ﬁtting up a. fan for cooling the
and the accompanying sketch shows his
engine,
method of doing it. The engine was equipped
with an adjustable pulley, the movable ﬂange
having a substantial projecting sleeve on the out
side.
On this sleeve my correspondent mounted a
small “V” pulley, and above it the fan, which
revolved on a shaft set across the engine between
the cylinders.
This shaft was carried in a bearing
engines,

How many motor cyclists have found when
desiring to remove a valve cap for the purpose of,
getting at the valve, or a spark
ing plug when desiring to replace
it, that, try as they may, they
cannot get it to start. They use
force to no purpose, bark their
ﬁngers in the attempt, and may,
quite likely, have the misfortune
to break a part of the cylinder
radiating ﬁns off by an ill
directed blow of the hammer
which they are using, in a vain
endeavour to get the obstinate
Both valve caps
thing to move.
and sparking plugs, being sub
jected to extreme heat, and
sometimes
on
getting coated
their threaded portions with
burnt oil, become tightly ﬁxed
in their places, and it seems as
though they will never come out,
unless broken ﬁrst.
A good method to follow in
these circumstances is to soak
the cap or plug seating well with
parafﬁn, giving liberal doses of
the latter, and allowing it time
to ﬁlter through to the threads;
then take a spanner which really
FAN FITTED TO Moron CYCLE ENGINE TO ASSIST m COOLING.
ﬁts—not an adjustable one, that
may slip at the crucial moment
—and give some sharp, well-directed taps with a
mounted upon a bracket on each side of the crank
hammer on its shank ; not of such violence, however,
case, to which latter the brackets were bolted.
as to risk damage to the cylinder casting itself.
On the outside of the fan, and carried by the shaft,
l
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was a second “ V " pulley, and a tiny belt passing
over both pulleys drove the fan round at a. great
speed, the upper pulley being rather smaller than
the lower one, to gain an increase in speed.
I am told that the plan works with great success,
and, so far as that goes, I sce no reason why it
not; but it is not explained in the
should
letter what steps are taken to keep the fan belt
in alignment when the engine pulley is adjusted
to give a higher or lower gear.
The projecting
sleeve, as I happen to know, is used as a. lock-nut
to keep the sliding ﬂange tightly in position,
and variations in the position of the ﬂange, when
altering the gear, necessitate
the screwing back
ward and forward of this sleeve.
This would have
the effect of throwing the fan pulleys out of line,
unless, of course, some method of adjusting their
relative positions is also provided, which would be
quite an easy matter to arrange.
Other ways of ﬁtting up fans on motor cycle
engines c'an_ be devised in plenty to meet the cir
cumstances of the design, and I have no doubt
that other readers will be able to send me particulars
of what they have done in this direction.
Identifying a Motor Cycle Engine.
Writes a Brighton reader: I have in my possession
a petrol motor of some make or other, and would
like to trace its pedigree, if it has any. The follow
mg particulars
might assist you to reply through
your columns.
I understand it has been used on
a side car motor cycle.
The crankcase has the
"
letters,
E.Y.M.," cast on it, underneath the
pulley.
It has a water~cool’ed head and a steel
cylinder.
Both valves are mechanically operated
of! the one cam.
The cylinder has a bore of 2} ins.
and a stroke of 3 ins., and, by the appearance of it,
the cylinder walls have had plenty of wear.
What
power ought the engine to give ?
I have not been able to discover what the letters,
"
E.Y.M.," stand for. The engine is evidently
Of Old pattern, and may or may not be of foreign
01' “local” make.
It has some features which
lead to the assumption that it was to a certain extent
experimental in design, the combination of water
Cooling and a single cam for two valves supporting
this view.
The power development would be low,
probably about 2% h.-p., so that, if used for side car
WOrk, the driver would, I should imagine,
have
a fairly trying time of it.
Although not in a position to offer a prize for a
Solution of the puzzle, I shall be very glad to hear
fl'OlIl any reader who may be able to elucidate it,
and, also say what he knows of this particular
engine.

Neglecting the “ Bicycle Parts."

t is obvious to anyone who gets about at all
among motor cyclists that there are many riders
who, while taking every care of the engines and
their appurtenances, woefully neglect the almost
equally important parts of the bicycle itself.
At an open competition recently held in my
neighbourhood
there were some fifty odd motor
Cycling onlookers, and during an interval in the
lull-climbing I wandered around on a tour of
inspection of their machines, the majority of which
_Werelined up alongside the road or on the grass
lImmediately adjacent thereto.
Practically all the
well~known makes were represented in the gathering
brand new,
of machines—some old and some
ll’lih a modicum of fairly up-to-date ones thrown
"1 to average up and leaven the lot.
Now, among
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the crowd of motor bicycles thus aSsembled,
it
was possible
to pick out three or four from each
dozen which showed unmistakable signs of neglect
on the part of their owners where the wheels, brakes,
levers, and other parts not immediately associated
with the engine itself were concerned,
Not that
all the engines could be regarded as models of proper
maintenance by any means, for
saw at least
two which had the compression taps broken oﬂ,
while many exhibited other signs of neglect, the
joints leaking oil and the pulley bearing having con—

I

siderable vertical play.
But when it came to a question of brakes, handle
bar ﬁttings, and the accessories
generally—wh!
what a falling oil was there in the standard of
Hooters tied on with string, lamps relying
upkeep.
on a piece of copper wire to hold them in place,
brakes that were partially on all the time or else
would not go at all, loose nuts, frayed wires, and a
host of other shortcomings, some of a minor charac
ter enough, but many sufﬁciently serious to lay
the rider open to considerable risk on the road.
Too much stress can hardly be placed upon the
necessity of looking after what are known for con
"
venience'
sake as the
bicycle parts,” for a half
tightened nut or faulty brake adjustment may
quite likely lead to a disaster, and will certainly
cause damage to the machine in some way or
other in the long run, unless attended to.

Readers' Recommendations.

Two readers have written saying that they can
cordially recommend other motor cyclists to use
the preparation known as "Belticum," sold by
the Service Company, of High Holborn, as a cure
A \Villesden correspondent
for slipping belts.
"
Radio
says he has derived much beneﬁt from using
lene," a cylinder paint prepared
by the Bowen
and Odery Company, Ltd., of New Cross; and a
“
Hertford reader similarly recommends the
Robbia
lac" enamels of Messrs. Jensen & Nicholson,
Stratford, E., for renovating motor cycles.
Enquiries and Replies.
H. A. F. (Grimsby) says he has been told that
a handle-bar cut-out device used with the magneto
will injure the latter. Is this so or not? Inas
much 'as the Bosch Magneto Company makes
provision on all its standard pattern magnetos
for the employment of such cut-out devices, it
goes almost without saying that no risk what
ever
is
involved
in the practice. Discretion
should be used when employing the switch for
controlling the speed of the engine—not on account
of the magneto, but because a certain strain is
thrown on the reciprocating parts ,of the engine by
bringing in the ignition suddenly after cutting out,
It
and when speed has had to be much reduced.
is better to rely on the exhaust litter in such cir
leaving the plugs sparking all the time.
cumstances,
]. N. (Leeds) asks what he can do to stop the
jerking of his single-cylinder engine when starting,
or when picking up speed again after a traffic
check.
This jerking is a common feature with
single-cylinder engines, which have to overcome
inertia by the aid of only one crank-pin, and the
turning effort of a twin is much better in the same
circumstances. 1. N. must make sure that his
If the spark lever be
engine is not over-geared.
slightly retarded and the mixture levers carefully
manipulated, he can reduce the jerking, but hardly
get rid of it altogether.
M. A. (Aberdeen):
Yes, 5 h.-p. will be quite
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powerful enough.
Have a two-speed gear if you
can and a I-in. belt (not smaller).
"SATISFIED"
see now
that
(Durham).—You
we were right.
You have experienced a narrow
“
escape from being
had," and no doubt you will
proﬁt by it. The offer was, to anyone who under
stands these things, an impossible one.

Model Aeroplane Notes.
By “ AEROPHILE.”
The Rating and Handicapping of Models.
At present it appears as if the model aeroplane

world were divided into two hostile camps over the
subject of model rating. On the one side there
are those who wish to classify according to the
total weight of the machines,
and on the other
there are those who contend that amount of surface
is the only logical criterion.
I do not fancy the
war will be a long one, although it may well be
a sharp one; but I cannot help feeling that it is
a great pity that the views of some of the gentlemen
concerned
cannot be expressed with less acerbity.
As I said, I don't think the question will remain
a question very long, for the simple reason that—
as I am persuaded—all the right is on one side.
So far as I can see those who advocate a surface
rating haven't a solitary leg to stand upon. except
that that method is the only one which does not
penalise clumsy design and bad workmanship.
We will suppose, for example, that a competition
_
is to be held for models of 1 sq. ft. area of surface.
For this event I design and construct a machine
which is thoroughly efﬁcient, i.e., takes the greatest
advantage of all the foot-pounds of energy I am
able to store in it. In other words, with a certain
amount of elastic it will ﬂy, say, 300 yds.
Now,
I have a right to be proud of such a model, not
only because of its good ﬂying ability, but because
to have designed it and constructed it has been a.
lesson in the economics
of ﬂying.
There is, for
instance, a certain speed at which a model of a
certain weight and surface will ﬂy most economically,
and I have made my machine ﬂy at that speed.
There is a certain best possible angle of incidence
to the planes,
and a certain best possible pitch
and diameter to the propeller. I have taken—
we will suppose—the trouble to ascertain these
functions and have embodied them in my model.
So far so good.
I enter it in a surface-rating
competition—the criterion being length of ﬂight.
Parcnthetically, I must say that practically every
one is agreed
that distance covered,
measured
radially from a starting point, is the only rational
basis for deciding the merit of a machine.
Time
in the air, height and steering events, must in
evitably go by the board as being too indecisive
and difficult to measure indisputably.
There is
no such diﬂiculty over length of ﬂight, as the
ofﬁcials can easily order the machine to be left
where it dropped and measure its ﬂight at leisure,
if necessary.
Again, every point in design makes
its eﬂect felt in length of ﬂight—in other words,
the most efﬁcient and economical ﬂying machine
will ﬂy the furthest when classiﬁed with its proper
rivals, and it is just the development of efﬁciency
and economy in ﬂying that, I take it, all my readers
are working for.
Now to return to the surface-rated competition.
My machine ﬂies its 300 yds.
But Mr. Brown
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brings a I sq. ft. model which
Upon examining his machine
350 yds.
find he has twice as much elastic as I have on
mine, and that his machine is very considerably
heavier and faster.
Now, the question is—If Mr.
be declared
the winner, is
Brown-Jonesdtobinson
it a fair award?
I say emphatically, No! And
I believe my readers will agree with me. For the
sake
of argument we will suppose
that our
machines are exactly alike, except for weight
of elastic, z'.e., the frames,
planes,
propellers,
weight the same in each case.
W'e will sup
pose
(this is, however, a concrete case, as I
have just weighed one of my models for the pur
pose) that my model weighs 5 025., of which 3 02s.
is framework, etc., and 2 ozs. is elastic.
The
proportion of power to weight is therefore the
Jones-Robinson

I

ﬂies

ratio
son's

On the other hand, Brown-Jones-Robin
model

consists

of 3 ozs. fusellage,

In this

4 023. elastic.

etc.,

case the ratio is

and

There

fore, the lengths of our respective ﬂights should be
as

2
g"

2

efﬁcient
will be

Taking my ﬂight as 300 yds., an equally
performance
3
5

on

the

part

of his

model

‘1 2:
: x
300
7
=
x
428-57 yds.!
So that his distance of 350 yds. was a poor ﬂight,
although it beat mine easily enough.
The point is that in this case Mr. B.-].-R. had
twice as many foot-pounds of energy to play with
as I had, whilst the weight he had to transport
from place to place was not twice as great as mine.
But that is not all; another competitor can
come along with a model using 8 ozsfof elastic,
and his machine will undoubtedly beat the previous
ones, but just as certainly lose to another ma
chine having 16 ozs. of elastic, and so ad inﬁnitum.
The ﬂights will not, however, go on increasing
but they will increase to a certain
proportionately;
extent, and that extent, however small, will on a
It is
basis, win the competition.
surface<rating
a case of brute force pure and simple, and the
resulting machine will be a long way from both
and economy.
efﬁciency
Now there is another point. We will imagine
that Mr. B.-].-R.'s machine is, compared to mine,
So long as
ill-constructed and badly designed.
this bad workmanship does not cost him 50 yds.,
It is, of course,
his machine will still beat mine!
perfectly true that if the machines are otherwise
equal the better designed and constructed will
make the longest ﬂight, but there is nothing to
prevent the bad workman from adding sufﬁcient
Arrived at the
-power to neutralise this effect.
of a competition, an entrant, under the
venue
surface-rating rule, has only to wait and see what
the other men are doing, and having provided
himself with a stock of rubber and a few pro
propellers, cram on elastic until he
gressive-sized
can beat them all.
If the models are rated by weight this sort of
thing is entirely prevented, the winner being
simply the man who has proportioned the power
to the weight in the most advantageous manner,
and who has designed and constructed his machine
:
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In other words, a weight‘rating com
best.
petition is a direct incentive to research, as on
must win.
this basis the most efﬁcient machine
"
a model can be dis
Under the “ surface rule
by
tinctly unstable, and yet get home a winner
"
weight
virtue of its excessive power; under the
"
rule
the most stable machine has the best chance,
as stability has a distinct effect upon efﬁciency.
Thus, I repeat, the weight-rating, which would
very properly put Mr. B.-_[.-R.'s machine in a
the model
diﬂerent class to mine, encourages
maker to work with his head as well as his hands,
not only because it is very much more difﬁcult
to build to a. given weight than to make planes of
a given surface, but because the whole economic
"
how to transfer a certain
problem of ﬂight is
weight a certain distance with the least possible
fuel "—in other words, with the least possible power?
Why have classes at all ?
There is still another aspect of the question.
l myself have kept a fairly complete record of
what my many models have done in the way of
ﬂights; they have varied from Q-oz. machines to
zl-pounders, and have ﬂown pretty well all dis
Now some of
tances from 1 in. up to 600 yds.
these models I well know were grossly inefﬁcient,
whereas others were just the reverse, and I ﬁnd,
that if all the efﬁcient
on collating my records,
models
had been ﬂown together and the total
distance ﬂown by each divided by the square root of
its weight the resulting ﬁgures would have been
This, of course, is just as
approximately the same.
it should be; for if a 4-0:. model and a 1-02. model
be equally efﬁcient; the 4-ouncer should ﬁy twice
as far as the r-ouncer ; and similarly a 9-02. should
ﬂy three times as far.
Thus, all my models might have been ﬂown in
the

a sin gle strai g htawa Y' event on a

\/

"

D-f—ismnce basis

Weight

and the result would have been a win for the
most efficient machine.
Now, is not this just as
it should
be?
Ought not the most efﬁcient
machine to win the prize every time ?
It will be seen that if competitions were run on
the lines
indicated considerable delay might be
Petrol
saved, and the fun very largely added to.
driven models,
need hardly say, would have to
be in a class by themselves.
I trust my readers will forgive me for writing
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right); tail, 12 ins. by 4 ins.; weight,
angle of incidence,
without power, is 6% 02s.;
r in 13.
He wants to know if it is possible to drive
it by an electric motor, using a propeller 12 ins.
pitch, 12 ins. diameter.
It is always
Oh, this electric motor question!
Goodness knows how many ounces
cropping up.
thrust would be wanted—the estimated weight of
motor and battery being conveniently left out of
my querist's list of particulars—but in any case
I challenge anyone to make a model fly free with
the sole aid of an electric motor of any kind what
be about

“; your

wom

VNIVI'ISAL

J'OIN'I'

Tb vEArmAL

lu’pez,

To TAIL

FIG. I.

I have heard of people who claim to have
soever.
ﬂy; but I ﬂatly disbelieve
made electric aeroplanes
them.
I advise my correspondent to use an
elastic motor, but his machine is already much
too heavy to be really successful.
W. D. (Lochee, N.B.).—See reply to above.
W. H. G. (Stafford) sends a description of a new
"
The
way of making propellers. He says :
no
with
of
wire,
of
one
length
piano
blades consist
joins whatever. I use a small aluminium boss
with hole screwed to take the shaft, another hole
is drilled at right angles, just cutting the screwed
hole at the extreme end, to allow the shaft to screw

I

"Politics" instead of practical matter this week;
but I feel that considerable misconception exists
on this subject, and it is to everyone's interests
that it should

be removed.

Answers to Correspondents.

L. P. (Cricklewood) is building a model Blériot
and wants to know the method of
monoplane
controls in the full‘sized machine.
The sketch
(Fig. 1) shows the arrangement

The lever with the bell-shaped
diagrammatically.
alters the angle of the tail-pieces for
contrivance
vertical steering when pulled towards or pushed
When moved to the right
aWay from the driver.
it warps the right wing, and when moved to the
The lever is so pivoted as to
left the left wing.
motion. The vertical rudder
have a universal
for horizontal steering is worked by a cross lever
Operated by the feet of the aviator.
_
has built a Blénot model.
R. G.
(Harrow)
length, 26 ins.; width of main
Spread, 26 ins.;
plane, 6; ins. (this is much too big, 5 ins. would

down tight on the wire after threading through
After the wire has been threaded, the
the boss.
ends should be neatly twisted round close to the
It
boss, allowing a little space for adjustment.
is thus easy to adjust the pitch of each blade and
\Vhen set correctly the whole can
the balance.
This propeller is very light, un
up.
be soldered
breakable and ﬂexible (Fig. 2). I have made
covering them with butter paper and
several,
stiffening with starch glue or paste.
C. B. (Repton).—“ I propose to make a model
Antoinette to be driven by a k-h.-p., I}-in._bo_re,
The plant weighing
2i-in. stroke, petrol motor.
Can you give me rough
not more than 44» lbs.
"
dimensions of planes, etc. ?
I have advised a main plane of 8 ft. by I ft,
tip.
1'.e., width tapering from [5 ins. to 9 ins. at
The tail should have a surface of 180 sq. ins. at
Length over all about 7 ft.; propeller,
least.
20 ins. diameter, 24 ins. pitch.
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“ The Model Engineer ”
Dynamo.
By ALFRED

’W. MARSHALL, M.I.Mech.E.,

A.M.I.E E.

XXII.)

from page 205, Vol.
brush gear shown in the coloured plate is
arranged to take Carbon
brushes.
Two
as shown, are suﬁicient, but four
brushes,
may be used if preferred, or, if rendered necessary,
owing to the machine being wound to give a larger
current than 20 amps. In this case it is only neces
sary to duplicate the brush-holders, springs, studs,
etc., and the part of the rocker which is provided
with arms, the one pattern serving for both halves
of the rocker. The bolts which clamp the two halves
together should, however, be made as shown, as
the arms come in the way of the hexagon heads
and prevent the bolts being put into place.
This
diﬁiculty is avoided by screwing two studs into the
rocker ﬂange, as shown. With two arms only the
hexagon-head bolts may be used, but it is advisable
to make them to screw into the rocker ﬂange, as
shown, to, prevent them turning round when the
nuts are screwed up.
The size and shape of the
brush~holder
can be made to suit the section of
brush obtainable.
Carbon brushes are frequently
made to millimetre sizes. The holder shown in the
drawings has been arranged to suit a commercial
section of carbon brush, but there is no need to
(Continued

THE

take trouble in obtaining this particular section;
the carbon used for dynamo brushes is soft, you
can easily ﬁle the required shape from an ordinary
square or ﬂat carbon brush.
It is important to
use this special
kind of
that which is
carbon;
used
for battery plates
is not suitable. Even with
dynamo brushes there are
several grades of carbon
used, and that which will
work well on one machine
will not be successful on
another.
If the brushes
do not run satisfactorily,
try others until you ﬁnd
the kind which suits best.
The holder may be at
tached
to the spring by
screws or rivets, which are
screwed
into the holder,
and then burred over the
spring. The spring should
be made of hard-drawn
brass,
about r-zoth in.
thick. It should be strong
enough to give a ﬁrm
but not harsh
pressure,
or excessive. The pressure
is adjusted by the milled
head
screw
this
A;
should
ﬁt
somewhat
tightly in the bracket B to
prevent possibility of working loose. The carrying
studs C are insulated from the rocker by means
of an ebonite bush and two ebonite washers for
each pin. When the nuts on these pins are screwed
up the brackets B are clamped between the shoulders
on the pin and the inner ebonite washer, and thus
held ﬁrmly to take the thrust of the pressure

14, 1910.

The spring supports D turn easily_ on
screws A.
It is a good plan to carry the ﬂeXible
the pins.
cables through the sockets provided for them to
the brush-holders, and solder the ends, as suggested
by the sketch, to relieve the springs from carrying
\Vhen ﬁtting up the
the whole of the current.
rocker, face the two halves and bolt them together.
Bore the hole to be a good ﬁt on the pedestal,
Snowmo

LEAD CONNECTION

'ro

Bnusn.

I

@

I<— /”—>I

ROCKER CLAMPING SCREW: 2 REQUIRED.
and then ﬁle away the faces at the top ﬂange, so
that there is a very small gap between them—just
sufﬁcient to allow the bolt there to pull them to- g
gether and cause the rocker to grip tightly in_place.
It is important, for the satisfactory working of
that the commutator is made
carbon brushes,
perfectly round and smooth ; if it does not run true
or has an uneven surface the brushes are liable to
The brushes should
chatter, and sparking results.

THE BRUSH Rocxrzn.
not press heavily—they should be applied with as
light a pressure as possible, but should be ﬁrm.
In the detail drawings a design is given for a
holder to take copper gauze or foliated brushes in
case any reader prefers to use this kind of brush.
It will carry a larger current, and is particularly
suitable if the machine is to be wound to give a

The Model Engineer and Electrician.

screw bracket B, used for the carbon brushes, but
the pin screws into
made to serve this purpose;
the hole which would have been used for the
The other end of the spring is
screw.
pressure
connected
to a pin F driven tightly through the
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as the carbon brushes.
this brush holder is
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very low voltage, such as required for electro
One pair of
plating and depositing purposes.
copper brushes of the size given will carry 100 amps.

—that is, ﬁve times'as' much
The general arrangement of
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clear, from the sketches; leading dimensions are
given, the sizes of the smaller parts can be made
carried upon the
The holder
in proportion.
used for the carbon
same supporting-stud
brushes and is pulled forward to press the brush
upon the commutator by a. coil spring E, one end
attached to a pin ﬁxed in the pressure
of which
is
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The desired amount of tension
obtained by moving B downwards. A catch-pin
G
provided to enable the brush to be held clear
It is useful
Of the commutator when desired.
to be able to do this with copper brushes when the.
liable to be reversed, and
direction of rotation
the commutator thus rotated against the inclination

sides of the holder.
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for example,
of the brush;
when the machine
is driven by a gas engine which is liable to have
It is
its shaft moved backwards when starting.
also sometimes
convenient to have the brushes
lifted clear from the commutator to prevent the
machine exciting.
The catch consists of a pin,
which is pressed against the supporting stud by a
coil spring, as shown, carried in a recess in a small
boss cast upon the brush-holder.
A screw-cap H
holds the spring in place, and also guides the outer
end of the pin.
A small hole
is drilled in the
stud in line with the pin. The point of the pin is
normally pressed against the cylindrical surface of
When the brush-holder is moved away
the pin.
from the commutator the point of the pin engages
in the hole and locks the holder in position, with
the brush thus lifted away from the surface of the
commutator. A small knob, as shown, is provided
To release the holder, the pin is
upon the pin.
pulled out of the hole by means of this knob. The
hole in the supporting stud is not necessarily to be
in the position shown; it can be adjusted to that
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(Continued from page 542, Vol. XXII.)
5 it is the writer‘s intention to deal with a
number of different types of small working
model locomotives under the above heading,
another example is given in the present instalment.
This model is somewhat more complicated than
the one previously described, but no greatldiﬁiculty
should be met with in its construction if the in
structions given are carefully carried out.
Fig. 49
the engine as it would appear when
represents
ﬁnished, this type being chosen as it comes next
in order of simplicity, as far as the wheel arrange
ment is concerned,
having two extra wheels as
compared with the model previously described.
These wheels are mounted in a. simple bogie frame,
allowing them ‘0 swivel, so that the locomotive

Fic. 53.—Szne ELEVATION or MAIN

2;

14, 1910.

Simple Model Steam Engine
Construction.—lX.

J
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HG. 54.~—-PLAN or MAIN FRAMES, wi'rn BUFFER PLANKS, ETC., ATTACHED.

if

Two rather novel
can traverse fairly small curves.
features are introduced in the design, viz., the
It
boiler arrangement and method of driving.
appears to be rather unusual for a Smithies type
of boiler to be applied to Il-in. gauge locomotives,
but there appears to be no reason why a small
boiler made as shown in the accompanying drawmgs
should not work
pr0per ventilation for the ﬂames
As regards the method of driving, it
provided.
laced
used,
will be seen that only one cylinder
in the cab, which gears on to the wheel axle in the
in this type of
It
necessary
to 1.
ratio of
is

4

is

is

if

is

;

is

is

most convenient by rotating the stud in its bush.
to be
The circular part of the brush-holder
bevelled, as shown at E, to clear the spring.
to be of brass
it serves to adjust
The plate K
the stiﬂness of the brush, and
provided with a
The in~
lug to take the ﬂexible connecting cable.
Sulating bushes and washers are preferably made
of ebonite or micanite, but hardwood or vulcanised
these are not available. If such
ﬁbre may be used
substitutes are used they should be varnished with
shellac to improve the insulation.
(To be mtinuad.)

july
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model to have the wheels, etc., very easy running,
friction as much as possible.
An
other additional feature is the reversing arrange
ment, which enables the model to run backwards
or forwards.
This simple device is similar to that
used on some German-made toy engines.

so as to reduce

FIG. 49.4mm

ELEVATION or MODEL

Ii-m.

Coming now to the details of construction, we
frames, which are of a
very simple character. Out of a piece of xg-gauge
tinned-iron
plate, cut two pieces 9 ins. long by
15 ins. wide, and mark out on one piece the outline
of one of the frames to the dimensions given in
Fig. 53. Now rivet the two plates together in two

will proceed with the main

35

rivets can be drilled, while i-in. holes should be
made for the wheel axles, and another at b to take
The hole a is to take a wire
the ﬂywheel spindle.
rod for ﬁxing the lamp in position.
the plates, and, if sweated to
Now separate
all superﬂuous solder with a ﬁne
gether, remove

GAUGE TANK Locomonve.

(Scale : §rds

full

size.)

cut ﬁle.
Thin brass washers, about § in. diameter
can now be sweated in place to thicken the bearings
for the wheel axles as depicted. This being done,
take each frame separately and bend slightly at
x and y, as indicated in Fig. 54. This is to make
the distance between the frames smaller at this
end to allow the leading wheels to have a certain

a»:

Fro. 55.—Dsnn.s

or FLAMEGUARD, FRAMESTAY, Foorpmrs BRACKETS,

or three places, or they may be tacked together
by solder, and proceed to roughly cut out the

frames with a metal-piercing saw, after which
carefully ﬁle down to the line, leaving the edges
Drill and ﬁle out the part
as sqnare as possible.
a, and at the points indicated 1-16th-in. holes for

ETC.

amount of side play when the engine is going round
a curve.
Tinplate about I-32nd in. thick can be
used for the various parts shown in Fig. 55.
The
front ﬁameguard can be marked out to the shape
shown at e, care being taken to make the top half
slightly taper, as shown. Drill a 3-32nds-in. hole
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(Continued from page 18.)
was made from 3-16ths—in. round self
tool like Fig. 16 was made
hardening steel.
to hold a very short drill, but with the body
2} ins. long, so as to make the point of drill project
approximately the same distance from turret as the
cutters in Figs.
and 3.
The drill was made from
ﬂat point, and proved
5-16ths-in. silver steel, with
very handy for centreing work preparatory to using
a twist- or straight‘ﬂuted
drill.
A large “ Slow
combe," held in a plain stem holder (Fig. 16)
also a useful
addition.
a self-centreing
" Having
chuck of the " Trump
pattern, holding to
in.,
turned down the ﬁ-in. shank to
in., so that
ﬁtted both the plain drill chuck of lathe and the
holes in turret.
This has been a great convenience,
enabling small and even fine drills to be used.
Perhaps the method of using these tools will
be best explained by describing how they are
set up for one or two typical jobs.
The numbers
refer to holes, as indicated in the diagram given
For our ﬁrst example, let us take some
(Fig. 4a).
work requiring turning outside and boring inside.
The tools required are :—
(r) Centreing tool (described before).
(2) Turning tool (Fig. 2), with bent shank.
(3) Blank hole.
(4) Drill, {-in. shank, or held in small chuck.
(5) Cut-off tool (Fig. 3), bent shank, using
the cutter shown separately.
(6) Blank hole.
As a second example, suppose we take the body
of Fig. 4, requiring turning and outside screw
The tools used were :—
cutting.
(1) Rough turning (Fig. 2), straight shank.
(2) Finishing turning (Fig. 2), bent shank.
(3) Blank hole.
(4) Screw-cutter, V-straight shank.
(5) Cut-off tool (Fig. 3), bent shank.
(6) Blank hole.
The last example may be a job calling for turn
ing, drilling, and tapping, when the rig would be:
(1) Centreing, straight shank.
(2) Turning (Fig. 2), bent shank.
(3) Blank hole.
(4) Drill (as in ﬁrst example).
with Q-in. shank (either as
(5) Tap-holder,
supplied with Green River set, or Fig. 9,
Q

it

§

is

a

2

A

HE cutter

for the operation in hand
quickly brought up
for use, and the trouble of adjusting packing
with. To release the locking
strips
dispensed
handle, turn until the right cam
passed (which

aihLa.’ JFL?‘

is

is

described
below).
(6) Cut-off (Fig. 3), bent shank.
If the reader has followed the examples, he
should be able to set up any combination of these
simple tools for the work which may be in hand.
One word as to the supposed
trouble in "adjusting
tools for a turret.
They are not set to cut any
speciﬁed diameter, that being a matter regulated
by the screws of the slide-rest, just as when ordinary
Once the cutter
bar tools are used.
adjusted
to cut on the line of centres—a very easy opera
tion—all the user has to do
to ﬁx them in the
turret by means of the setscrew, when they are
the tool required
in the correct position for cutting

is

(To be continued.)

(Cape Town).

;

is

is

so that
ﬁxed in the position shown at
plate
the bottom face projects i-32nd in. below the edge
of the frames.
Great care must be taken before
riveting these plates in position to see that the
distance between the outer surfaces of the bent
parts are correct, so as to allow the frames to be
quite parallel and at the same time the exact
done.
distance apart after all the riveting
Small pieces of light brass angle can now be
riveted or soldered in position at the ends of the
frames
for ﬁxing to the buffer planks. These,
together with the buffers, are the same shape and
in February 17th issue, to
size as those described
.»
which reference should be had.
The drawhooks can be cut out of a piece of mild
steel plate, 146th in. thick, and attached to the
buffer planks by riveting over the tailpieces, as
To form the bogie frame, cut
before described.
out a piece of tinplate to the shape shown at m
(Fig. 55), and, after drilling the three holes, bend at
The central hole
right angles on the dotted line.
should be ﬁled to form a slot as at n to allow the
frame to have a little side play when in position on
the bogie pin. Brass washers, r-Ioth in. thick, can
be soldered on to widen the bearings for the axle,
and when bending the plate see that these washers
come on the outside, as represented in the drawings.

By HY. GIBSON

is

or PARrs OF LATHE Toors.
By HY. GIBSON.
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Turret Tools for Foot Lathe.

is

GROUP

1:,

A

1',

near the bottom, and four r-16th~in- holes for rivets
at the points marked, after which the side pieces
can be bent on the dotted lines, so that they make
an angle a little larger than a right angle, so as to
ﬁt snugly between the main frames when in position
(see Fig. 54).
(A rectangular piece, cut out as at /, forms the
rear ﬂameguard and framestay, the ends being
bent at right angles to just ﬁt between the frames,
in the position shown at g. Four footplate brackets
will be required, which are riveted two on each
The
side of the frames in the positions shown.
shape of the pieces forming these brackets is given
at h (Fig. 55), and after the rivet holes are drilled,
bend the brackets to shape and ﬁx in position to
the main frames, taking care to get the top face
at the correct height for the footplate to rest on.
The bogie bearing plate is made from another
a i-in. washer, r-roth in. thick,
rectangular piece
being soldered on in the middle, and a l-in. hole
This
drilled right through for the bogie pin.

I
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is both felt and heard), press in the reverse direc
tion against the stop, and re-lock the handle is
a matter of seconds.
A friend has kindly taken some photographs
showing the tools set up on theilathe, one of which
is reproduced on page 38.
Before leaving this part of the subject, atten

“

SLOWCOMBE

’

IN PLAIN

STEM

HOLDER.

39

it was my intention ultimately to use it for con
centric work in the orthodox manner.
The results
obtained from the tools described have, however,
been so satisfactory that I intend, when time
permits, to make a square turret, with a tool at
each corner.
This will enable the cutters to be
supported by the turret itself close up to the cutting
and give scope for sundry attachments
edge,
(such as V-steadies) to be bolted to the side of the
turret. Centreing and drilling would be relegated
This combination ought,
to the back p0ppet.
it seems to me, to prove of great practical utility.

F79. /6

Cuf/“er

,7.

1’19.

ﬁon may be called to Fig. 5, showing the holder
for use when grinding cutters. To getthe angles
correctly in the case of square cutters, it is a great

convenience to shape that end of the holder as
The cutting edges are extended by dotted
shown.
lines, and the sides of holder must be bevelled
until they are at right angles to such lines. By
keeping the holder ﬂat on top of grinding rest,

7

TOOL FOR CHAMFERING.
(Scale .' Two-thirds full size.)

I now propose to give a short description of a set
of tools to be used in the orthodox manner for con
centric turning.
In setting out to design those tools described, the
same limitations of space had to be observed as in
The difﬁculty
the case of those for general work.
of arranging forstops on slide-rest for each operation
1

___.._,._._

ADJUSTABLE STOP.
(Scale : One-third
full size.)

Fig 8
TOOL on Box TOOL.

(Scale: 0ne~third full size.)

is

was so great that

decided, as far as possible, to
incorporate this feature in the design of each tool.
There being an excellent blacksmith close to my resi
decided to construct the tool bodies, with one
dence,
exception, of wrought metal. The smith in question
was formerly a tool-maker in a local engineering

I

the correct angle is easily obtained on the cutter.
When grinding, the top face of the cutter
applied
to the left, and the front face to the right side
of the emery wheel, which should be run well up
to the speed recommended by the makers.
The round form of turret was adopted because

I

TURNING
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'
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“
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The same standard sizes for shanks, square tools,
and setscrews were adopted, all adjustments being
made by either one or other of the two box keys
already shown or by a screwdriver.
The intention being to Show the tools at the
Model Engineering Exhibition held here in December
last, it seemed to me a more effective exhibit
would result if two sets of tools were made and
mounted separately, showing them, in the one
case, arranged as they would be used for turning
a small bolt, and in the other for making the corre
sponding nut. This idea was carried out, except
that, not having made two cutting-off tools,
I omitted that operation from the one mounting,
inserting instead, as a rough turner, one of my
old experimental box tools, which was polished
up for the occasion and ﬁtted with setscrews of
standard size.
.
Perhaps this is a suitable place to mention
that no design for a parting tool mounted on the
turret has so far come under my notice.
In
the trade this Operation
appears
always tobe
performed by tools held in a separate slide-rest
The parting-off tool
provided for the purpose.
shown in the drawings (Fig. ro) had to be designed
to meet the difﬁculty, and does its work without
any trouble.
_
for use
The whole equipment was designed
Green
River
and
with two sets of
dies (No. 0),
taps
ranging from 5-64ths in. to 9-32nds in., and the
B.A.S. set (Nos. 0—8). Both sets have dies
in.
diameter ﬁtted with guides, and can be set to
when
a
of
cut with dies ahead
shank is
portion
or they can be mounted
to remain unscrewed,
the reverse way to enable a screw to be cut up
to a shoulder. The squares on the taps of both
The
sets are the same Size and ﬁt one holder.
length of bolt or screw to be made by these ﬁttings
is
ins., which should cover the great majority
of
model maker's wants.
The operations provided for were :—
Nut.
Bolt.
I. Stop for length of
Stop for length of
stock.
stock.
8. Centreing and facing
2. Pointing tool for
stock.
tool.
9. Boring.
3. Turner and pointer.
ro. Reaming.
4. Screwing.
rr. Tapping.
5. Knurling.

accuracy in the length of stock has been found
necessary,
except in the smaller Sizes, say, when
making screws smaller than No.
B.A.S.
2. Pointer
the
[or Stock—Before
box tools
can be used,
necessary
to prepare the way
by chamfering the front end of the stock, and
an
idea
gleaned
from a small illustration
in
Hasluck‘s “ Engineers' Turning " was adapted to
my needs.
shows the tool as made, the
Fig.
illustration being drawn to a larger scale to Show
the construction more fully.
It consists of a
body and shank in one piece, the former containing
three slots holding the same number of cutters,
made from ﬂ-in. by 3-i6ths-in. steel.
The cutting
edges are shaped to 45 from the axial line of tool.
Each cutter
adjusted by a grub screw at the
back, and ﬁrmly held by
setscrew, as Shown.
To have cut those slots in the solid steel body
would have been beyond the capabilities of my
tools, and quite beyond me as a matter of “ hand
graft."
After a little scheming the body was
is

desired.

14, 1910.
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and cordially entered into the project in
hand, giving me a series of excellent forgings in
mild steel of a quality which left nothing to be
shop,
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made
in. diameter, and the slots cut
3-32nds
in a small hand-shaping machine, workingfrom
the front to a hole drilled at the back or bottom
of Slot, and when ﬁnished, a sleeve previously
turned the required size was shrunk on, making
an excellent job.
To have left the heads of set
screws projecting entirely above the surface of
body would have looked clumsy and prevented
the tool from clearing top of slide-rest.
Boring
ﬂat-bottomed
recesses
in the proper position
without some guide would have been very diﬁcult,
not impossible, so the jig shown in Fig.
r4 was
made.
It
simply a rectangular block of cast
iron bored to ﬁt on the outside of Figs.
and 13,
and split at the bottom.
The correct position for the required
fin. recess
was set out on the upper ﬂat surface, and the jig
mounted in the four-jaw chuck so that the centre
of required hole ran true. It was then bored out

if

12. Cutoff.
now propose to briefiy describe the tools made
to perform these operations.
I
stock may be
I. Stop for length
either a suitable
length of Q-in. bright rod or an adjustable stop
where the body 15
of the pattern shown in Fig.
Shown turned from a piece Of hexagon mild steel.
The original was so made from an oddment found
In use, the saddle
in my waste box at the time.
moved up to a stop ﬁxed on the bed on the
to determine
right-hand (tailstock) side, so
its starting point for each operation, and the stop
(Fig. 18) is adjusted on upper slide to determine
how far from chuck the turret may be moved.
These two positions are arranged
suit the work
is adjusted
in hand; the stop in turret (r, Fig.
to allow just the right length of stock to prOject
from chuck. In practice no great need for such
6. Cut-oﬁ’.

9.
TOOL HOLDER FOR SCREWING.
(Scale: Two-thirds full size.)
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with a D-bit before the central portion was ﬁnished.
A bush of hardened steel was made to ﬁt this
hole and drilled centrally 5-32nds in.——the tapping
In use, the
size for the 3-16ths-in. setscrews.
body of tool was set in jig and held in position
by the grubscrew (soft brass) shown. The two
were then mounted in the jour-faw chuck, one
jaw being removed to allow the shanks of Figs. 7
or 13 to rest over its slot. The jaw opposite
that removed was not touched after being correctly
adjusted to form a stop for what may be termed
the face of jig; one of the side jaws was also
marked and not touched, the work being always
held fast against these two by the remaining jaw
in use. Thus mounted, the recesses in bodies
of Figs. 7 and 13 were bored by the D-bit originally
The D-bit was held
used to bore the hole in jig.
in a chuck, which, in turn, was on a duplicate
mandrel nose ﬁtted to the back poppet. Careful
the bit at ﬁrst
usage was demanded, because
only cut during a very small part of each revolution,
but the cut could be easily felt all the time, and
a very successful job resulted.
When all three
recesses had been cut, the jig was transferred to
a sensitive driller, the hardened
bush inserted,

‘

T-shaped piece to go on top and hold the two tools
in position was cut out. These were then riveted
bored
with a 5-I6ths-in. hole for the
together,
Each short
bolt, and thoroughly case-hardened.
end of the 1' had been ﬁtted with a small grub
screw to enable accurate adjustment of cutting
tool, and without this adjustment it will be found
well‘nigh impossible to obtain accurate sizing
of work. The edges of cutters are always J; in.
apart—a length sufﬁcient to provide for the head
of any screw within the capacity of the tool. The
finished length of head is ﬁnally determined by
the cutting-off tool. The length of screw or
bolt being made is ﬁxed by the cutter in the shape
Instead of
of a D-bit held in the hollow shank.
being ground straight across, the edge of bit is
ground at an angle, thus pointing the work. This
but such a form
edge can be curved if desired,
entails much more labour and skill when grinding,
and in small work is not so effective as the angular
This pointing tool, if left to do its work
edge.
on the unsupported end of the piece, will merely
bend the latter on one side, and even on the larger
A
sizes unsightly chatter marks would be left.
guide is therefore required, and that shown in
One side
detail was designed for the purpose.
is bored 5-16ths
in. to ﬁt the D-bit, the other
in. to take hardened steel bushes, one of which
will be required for each size of screw to be made.
They are simply lengths cut from g-in. silver
steel, bored for size of screw blank and hardened.
The guide-block also has a vertical hole drilled
right through, which admits lubricant on top
and allows chips to escape into slot on the under
side.
The bolt which fastens the guide also holds
the bushﬁrme in place, the cast-iron block having
a sawcut for the purpose.
4. Snowing—This operation is done with i-in.
dies, belonging to the sets made by the Green
The front portion of the holder
River Company.
(Fig. 9) is copied from the ﬁtting supplied with
the set for use in a chuck, but instead of a i-in.
This shank
shank, one of rr-3znds-in. was made.
has a groove, or slot, milled for its entire length,
by means of which a plunger, with wedge-shaped
end, prevents rotation, though leaving the shank
free to' slide lengthwise when cutting a thread.
A full-size detail of this arrangement is given,
but the ball-ended pin for lifting the plunger is
Its correct
shown in full for the sake of clearness.
A
position is indicated on the plan of ﬁtting.
"
that
so
bayonet "-shaped slot is provided,
the plunger can .be held up, if required. See
that plunger projects about i in. through top cap,
as this facilitates lifting by steadying it with the
thumb while the ball is raised by the ﬁrst ﬁnger.
With a little practice the plunger can be lifted
so as to end a screw at any point desired without
stopping the lathe. When lifted, the stem of
dieholder revolves, and, of course, all cutting
A hole is bored through the bottom of
ceases.
stem to enable the plunger to be inserted, and
spring is prevented from forcing it out again by
the insertion of the ball-ended pin, which has a.
The dimensions
5-64ths-in. screw on the end.
appear light; but when made of tool steel, the
out
dies
The
satisfactorily.
appliance works
once going over, and, the blank being properly
pointed, they draw themselves on to the out after
being started with a little pressure.
(To be continued.)
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the side of recess made to press against bush so
that correct position was assured, and the 5-32nds-in.
To accurately locate the
tapping holes drilled.
holes for grubscrews, which must not foul the
l-in. by Q-in. stem, I ﬁled up a piece of iron to
fit the slots, and drilled it lengthwise as a. guide
for drill, which,
being supported close up to
the point, started its own hole correctly.
3. Turning Tool or Box TOOL—This is practically
"
copied from a drawing given in Hasluck's
Engi
neers' Turning,"
and is designed to perform four
operations.
sizes head and shank, points the
The
Screw, and determines the length of shank.
drawing (Fig. 8), with details, shows the construc
tion; but the tool box being so small, and no drop
forgings being available, it had to be built up.
First, the base was made of mild steel, with tongue
011 lower side to fit slot in holder.
Then the

It
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Turning Long Rods.
By H. C. H.

AVIXG

occasion to turn down and thread a
number of rods too long to be put in my
“
Perfection" lathe, l constructed a small
cutter which might interest model engineers.
Obtain two i-in. engineer’s hexagon nuts, costing

0

F',9 2

Fig I
Jo/der‘ea'
2

July
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should be fairly thick to allow it to be squeezed
out. Heat the two nuts with a lamp until the
solder melts, and then, while hot, screw the nuts
together till the hexagon
faces
register truly.
\Vheu cool remove from setscrew.
Continue the
two holes G and H through the second nut, then
tap the hole G as far as the hole E, l-in. \Vhit.
Obtain two pieces of steel, a good tight ﬁt for the
holes H and G, cut a piece H' so that it reaches
through both nuts, and a piece G’
which just clears the hole E (the object
of these is to take the strain). Drive
Screw
into position and ﬁle off ﬂush.
No. i nut on to mandrel of lathe and
take a light clearing cut over the face
Now reverse and turn down
of No. 2.
the face of No. I, bore out No. 1 until
the whole of the threads are cut away.
The section will then be as Fig. 4.
Turn down a few brass plugs to ﬁt
into the bored out part of nut I, say
in. with a l in. shoulder.
Take a piece of silver steel, } in.
diameter, and ﬁle down to the shape
Grind cutting edges with
of Fig. 5.
Make length
and temper.
clearances,
ins.
Place this in
about I in. or
E with the cutting edge pointing
5.
Hold with a l-in. \Vhit.
downwards.
Bore out a brass
grub screw in G.
plug to ﬁt size rod to be turned down,
slip plug in bored nut, place rod in the hole in same,
and set up in tool-rest. Adjust the cutter, start
The cutter will
lathe, and feed in with lead screw.
turn down the rod to the length required. Then
withdraw rod till clear of cutter, feed cutter forward
After turning down I thread the rods
and repeat.

i

/al'r>/‘

I
F/q
F39 3.

about 2d. each, and a {-in. by, say, rQ-in. setscrew.
Lay N0. 1 nut on one hexagon face and scribe
the centre line AB (Fig. I) and a line CD about one
third of the length of nut. Centre-punch a point on
CD about I-32nd in. from AB E, and drill out a
i-in. hole. Up-end nut (Fig. 2) on the ﬂat face, and
drill a hole G for tapping a l-in. \Vhit. through
the nut, passing through the l-in. hole E, shown

Two VIEWS or SMALL

and

DE

Ii

LAVAL STEAM

Drill a similar hole diametrically
by dotted line.
across
the nut H.
Well tin the flat faces of
both nuts.
Screw No. I nut into the setscrew as
far as it will go with the ﬁngers, the flat face up.
so that
Then screw No. 2 on to the setscrew
the two tinned faces meet.
The coating of solder

TURBINE.

(5” PW

43-)

I have made a number of brass plugs
with a die.
in., and the
with standard bores, Q in. down to
saving in labour on the rods and the improvement
in work is well worth the trouble. I also have a.
second cutter ground at an angle to taper the rod
for commencing a thread.

l
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A Small De Laval Steam Tur
bine, and

an

Microphone.
HIS

By

Type
i

I. F.

model of the simple class De
Laval turbine engine worked on the. same
lines as described in the handbook on Model
Turbines, page 55, Fig. 44.
It is made mostly
from scrap brass, and works at a tremendous rate
is

a small

Old

i

43

part, but you will hear the buzzing sound of its wings
when ﬂying. The sizes are as follows: The hollow
box is 5 ins. square, i- in. deep; the top is thin pine,
thick. The comer-pieces are 1}in. thick,
3-32nds-in.
cushioned with felt or rubber. The carbon block on
which the carbon pencil rests is in. diameter, g in.
deep, drilled through and countersunk for the screw,
which must pass through the top, and is fastened by
a small nut.
Solder a ﬂexible wire 'to the end of
the screw, and then to one of the terminals. An
other wire is soldered under the pencil standard,
which is ﬁxed by screws to the sound-board to
The standard is made from
terminal No. 2.
a silver watch-case beaten ﬂat, cut and bent
to shape,
lin. wide and gin. deep. The
pencil is 9-32nds in. diameter, 2 13-16ths in.
A small hole is drilled 1% ins. from
long.
the end, and a silver or brass pin is pushed
through (a good ﬁt, both ends pointed).
The slide-bar is I} in. diameter brass wire,
Solder one end of bar to a
1; ins. long.
thin brass split clip and push it on the
then push on the other clip and
pencil;
solder
in position.
Keep the carbons dry
to ensure
Let
and clean
good contact.
the pencil move freely without shake.

l

Practical Letters from Our
Readers.

3.—ViEw or PARTS or TURBINE.

.

The wheels used
when driven with a cycle pump.
are from the winding portion of a watch, but for
should gear it down to about IO
actual work
to i.
Fig. 4 is a. photograph of the old-fashioned micro
phone, which I improved ten years ago by adding a
regulating slide-bar and clips, which can be set to
record, through the telephone, any kind of sound,
either high or low.
People can be heard talking in
To hear loud
any part of the room quite perfectly.
speaking or singing, slide the bar nearer the carbon

I

[The Edlillf inmles 701:1ert0 mnkr use 0/ this rolumn Io?
the lull dismxsmn o/ MIIHMS of pmdiral and mutual
interest. Lz'llus'may be signed with auom-de-plume
i/ drsurd, bu![helull name and addrcss of thestud"
uusr invariably b: auarhcd,thoughnot mussurlly for
pub/wallow]

To

Model Aeroplanes.
or The Model Engim'er.

THE EDITOR

read
with
interest Mr.
DEAR Sim—Having
Twining's instructive articles in past issues and
of which
the frequent breakages
also experienced
the following wrinkle may be
he speaks, perhaps
I have given up deal
of use to other enthusiasts.
and hard woods for the skids on my planes, and
At ﬁrst sight this material
use bamboo instead.
appears awkward to attach ﬁrmly to the planes,
but this can be done as shown in sketch
herewith, with wood planes, at any rate.
A heavy biplane (00 sq. ins. by 5} 025.) has
been in almost daily use for a month, and
at all from the distinctly
has not suffered
rough treatment it has received. The bamboo
does not split up beyond the lashings, and
although the planes get knocked askew, this
from injury, and they can be
saves them
The angle
up again very quickly.
squared
of incidence does not alter at all after the
bamboo has been set by heating over a gas
ﬂame.
Re liquid

Flo.

4.—Az~:

OLD—TYPE

MICROPHONE.

to hear the smallest whisper. slide the bar
\Vhen the bar is set very
the block.
tight. cover the microphone with a glass globe, place
a ﬂy inside, and you will not only hear the tramp
of its feet when walking on the microphone at any
block;

away from

air for a three-cylinder engine.
This commodity should be obtainable. but
The
as an alternative I suggest hot water.
idea is to have a seamless steel container
for very high pressure, ﬁll it c0m~
Suitable
pletely full of water, and heat to, say, a
The
dull red heat, and then enclose in asbestos.
heat will be stored for some considerable time.
A very small pipe and screw-down valve connect
to engine.
“'ater being practically incompressible,
remains as such until the valve is opened, when it
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44

l

ﬂashes into steam on its way to the engine.
N0
ﬂame is required as with liquid air, but the system
needs careful design and handling.
I have seen
it in use on some tramcars in France. Half-a
dozen containers,
each holding, say.10 cub. ins.
0i waterjcould be taken out, and would each giVe

Wkrj

The Society of Model Engineers.

London.
Visit—Thursday, July 28th: Members
annual all-day visit to Great \Vestern Railway
FL‘TL'RE

\Vorks at Swindon. Special return railway fare,
Ss. id., which should be sent when booking a place
in the party.—Full particulars of the Society and
forms of application of membership may be ob
tained from the Secretary, HERBERT G. RiDDLE,

wh/ch should
nal‘ be foe near fh: plane

Plane.
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Lagh/nq

we W/r'e clip and
5/1.: 5/ bear/n9

July

[Rnports 0/ mutinzr .rhnuldbe sent lathe am": 0/ Tu: Moon.
in any par
Eucnuu without Jfllly. and ml! b:
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propel/er

Saw cul'

Provincial Societies.

no Bamboo

Birmingham. — Our

for

JrPu/lﬁ
are nallgd

The

iNG.—AS previously an
nounced, a. half-day's out
ing will take place next
Saturday, July 16th, to
and
Holtc
Worcester
Fleet. Members or prob
able members, who have
not already done so, wish
ing to join the party will
please advise the Secre
tary per return.
MEETING. — The next
meeting will be held on
Thursday, July 2ist, at
the “White Horse," Con
Street, commence
greve
Prospective
7.30 pm.
members
in
cordially
forms and
vited.—Entry
all information may be
obtained from the Hon. Sec., C. H. HAWKESFORD,
I32, Boscornbe Road, Greet Hill, Birmingham.

upper plane

9/ued and "of
d/fac/red ﬂ>Me slid; In any My
777: plane: are held by "r/c/ion

and

shd;

only In Me

a ﬂight of

(Please do not confuse
1} mile or 50.
with the Serpollet ﬂash boiler.)—Yours faithfully,
" MANCUNIAN."
Manchester.

Reading—On the afternoon of ]une 27th a
visit was paid by a party of members of this Society
to the well-known works of Messrs.
Drummond
Bros, Guildford. The party arrived at Rydes
Hill at 4.30, and were met by the works manager,
and was joined later by Mr. Drummond.
No

Cutting Keyways in the Lathe.
To

THE EDITOR OF The Model Engineer.
SIR,—I read in the issue of THE
DEAR
MODEL ENGINEER for July lst, 1909, about cutting
a keyway in shafting, where the writer said the
back gear should be put in or the carrier blocked
up with wood, to keep shaft from turning, and
\Vould it not be
then slide parting tool along.
01/

.

Par/lnyrvo/

T

Carl-1e» ﬂat-A r4

4 WM

/

-0“

®

to block carrier up with wood at the loose
headstock end of shaft, and then start lathe with
self-acter in, taking care to oil, as in diagram?
Then the work would not turn, but the tool would
go along shaft
by power.
Trusting you will see
no objection to putting this in your paper, yours
truly;
C. BASEDEN.
easier

J
THE READING

S.M.E.

BROS.

AT

VISIT MEssRs.
GUILDFORD.

DRUMMOND

time was wasted in viewing this hive of industry,
and yet the time to depart came all too soon.
The visit lasted two hours, during which time

‘
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Mr. Drummond and the manager explained most
ablv and concisely the various processes the parts
of the famous Drummond lathes pass through
from the making of patterns to the completed
At the close of the visit Messrs Drum
article.
mond were thanked for their kind permission to
view the works, and thanks are due to the courteous
way in which the works manager conducted the
party and so made such an interesting and en
joyable visit. Members are reminded that the
next visit will be to the President's workshops,
etc., and the date will be one afternoon between
July 24th and 30th. It has been proposed to
make the journey by motor boat, and as the party
would be limited, those desiring to make the trip
by boat should acquaint the secretary as early as
possible—Any other information can be obtained
from the Hon. Sec., W. F. DORMER, Kentwood Hill,
Tilehurst.

Queries and Replies.
[.4ttention is especiallydirectedto thevarious conditionsgivenbelow,
and no notice will be taken of Queriesnot complyingwith the
be
directions therein stated. Letters containing Queries rnust
'
marked on the top left-hand corner 0/ the envelope Query
relating
to
the
DePartment." N0 communicationsbut those
_
Queriesshouldbeenclosedin thesameenvelope. replied
to by
are
Queries on subjectswithin the swim at this column
post, free0/ charge,underthe lollowmg conditions.'f(r) Queries
dealingwith distinct subjectsshouldbe writtenon dlﬂerentsheets,
on oneside at thepaperonly, and thesenders name uusr bein
scribed on the back.
(2) Queries should be accornPanied,
whereverPossible.with fully dimensionedsketches,and corre
to keep a copy 0/ "It" Queriesfor
spondentsare recommended
reference. (3) A stampedaddressedenvelope(not postcard)
and also a “Queries and Rephes
should invariably be enclosed,
Coupon" cut out from the advertisementpages of the current
after
issue. (4) Queries will be answeredas early as POSSIbIG
receipt. (5)Querieswhich,in theopinionof theEdttor, are beyond
thelegitimatescopeof this column will either be returnedto the
senderwith a notiﬁcationto thateﬁeet,or an” be referredto Tag
Monti. Ensuran Laboratory,whencea leewill bequotedfor sap
plying thedesiredinformationor drawings. (6) Queriesrdating
to enquiries which have beenreplied to at_s_ornePrevious date
nmst be accompaniedby a copy 0/ the original query,together
with our reply to same. Both the date of such premousquery
and thenumber0/ our reply mustalso begiven. (7) All Queries
should be addressedto The Editor, Tn: Moon. Enema",
_
26-29. Poppin's Court,Flea Stred, London,E.C.]
from theQuerieswinch havebeenrepliedto
The following are selected
recently:—
E. B. M.
[125] Modernising Old _$llde Gas Engine.
months have been
(Upper Norwood) writes: During the
“ last_few
Replies
and
_pages.
much interested in reading your Queries
enough to give me
I am going to ask you if you would be goodwhich
on the
works
engine
a little advice. We have a small gas
I propose to
slide principle. 4§-iu. bore and irjin. stroke, and
electric
an
m
thc1r_place ﬁt
remove the slides altogether and
ignition (Coil, etc.), and also somemeansof introducing the charge
into the cylinder. 1 am preparedto experiment,but Wish to leave
engine so that slides, ctc., could ‘be replaced at any time. My
gas. Could
chief difﬁculty is in getting the air _to mix With the
I rely on suction to draw in the air and the gas when the gas
of
course)? “*rmld
has a pressure behind it (a gas-baglis used,
I want an air valve to open mechanicallyjust before the gas inlet?
valve or both to open tagetherand regulatethe lift of each valve
its bearing
Also what is the best way to make the valve-rod andCompression
for
gastight? ALso would the slight extra room
matter, or would it do to ﬁt a light casting to the iiston to make
a slight leak;
up for the loss of compression? The I‘lllgs'allow
always had a lot
thev have not been in many months, but they
would it do
so
of side play. The piston is made up of section,
but had
to ﬁle or turn each down so that the ring, htted loosely
of
to
idea
no play sidewavs? If you could give me Just the
how
diﬁiculties
see,
or
faults
you
any
and
may
above
the
with
s
of
a
friend fit—m.
should be greatly obliged I have the use something
really
SAL. lathe, and this is my first attempt to do
H
wit mv hobb '.
be
doubt
could
out
you3
carry
to
altgration
propose
‘no
‘bfl‘fl‘iltleffected, but the successof the job would dcpcud chieﬂy upon the
air
the
ports
the
connecting
of
new
and
permissible lar eness
cylinder casting. __I‘lie
exhaust valve—xix casting to the mam
for their present
ports which at present exist, though large enough
considerably. We suggest you
work. Would require enlarging

45

design a casting carrying both air, gas, and exhaust valve in one.
These valves should be mechanicallyoperated by means of suit
able bell-crauk levers, in a similar manner to the valves on an
ordinary gas engine. The presentshaft which operates the slide
could be fitted at its end with two cams, to operate the air and
exhaust res. :ctively. The gas should also be mechanically
operated. '1his could be arrangedto work off the air-valve lever.
Rememberwhen designing the gas inlet arrangementsto make
the gas enter from above the gas valve head, and not from under
ueath. We should not advise attempting to regulate the lift of
air and gas valves. This would add complications needlessly.
Great care must be'taken when fitting the new casting (valve-box)
to the cylinder end, to see that the two ports
are" well insulated
“
from each other, otherwise you will get a blow from the air
to theexhaust,and vice versa. Use thin asbestosboardfor packing,
and blacklead the joint beforemaking it. A facedjoint is prefer
able. but more difﬁcult to make. The valve spindles are made
gastight by virtue of their ﬁt in the valve bushes. The setting
must be made in the usual way (seeour handbook “ Gas and Oil
Engines," by Runciman, 7d. post free.) As the compression8
usually low on this type of engine, you would probably have to
fit a saucer-sliaixd pieceon end of piston, for the new valve-box
will increasethe total clearancevolume considerably. As regards
the rings, theseshould not have more than t-32nd in. side play.
You could have the piston sectionsturned down to take up wear
of grooves, or have new rings ﬁtted. In any case, the grooves
should be trued up in the lathe, even if you ﬁt larger rings. Do
not attempt to ﬁle the sections,as this would probably result in
throwing the piston quite out of truth when bolted up again.
With regard to the questionof mixing the gas and air, you need
not anticipate trouble here, if the gas valve, etc., is arrangedon
the principleshownin the handbookjust referredto, so that the gas
passesthrough a mixing bush which carries the air valve on its
way to the cylinder (see Fig. i: in handbook). In order not to
make the engine useless,should you wish to return to the slides
afterwards, you could leaVe the cylinder ports their present size
for the time beingand seewhat resultsyou get. If thingspromised
to be satisfactory, then you enlarge the ports as previously sug
gested. More than this we can hardly say without a personal
inspection of the job, but possibly these few suggestionsmay
assist you somewhat.

/\
ml

Boiler.
[23.474] Tubes for Vertical Centre Flue
V. H. B. (Leeds) writes: I am making a steel vertical centre ﬂue
boiler, and wish to put mm or three water-tubes in the ﬁrebox.
How ought they to be placed and fixed ? The ﬁrebox is 6} ins.
high, 4} ins. diameter at the top.

a

F—v“?

c
A

B

N°23¢79

Fix them near the top of the ﬁrebox, one above the other, each
across a diameter, making anglesof 60 degs. with each other (if
there are three tubes),so that the plan of them would appear as
sketch A. The tubes should be inclined for the sake of inducing
circulation as sketch B; or, if they are made taper (l in. in the
foot or so), they may be horizontal. They should be expanded
in and brazed.
Apparatus.
A. B. C. (Liver
[124] Making Telephonlc
pool) writes: I have. read with pleasure and much advantage
your excellent little book on the Telephone. I would be obliged
if you would supply me with iufornmticmon the following points
(as regardsthe.watch receivermentionedon page'570! your book).
(1) Is the piece of sheet steel M into which the iron cores are
screwedpermanentlymagnetisedor not ? (2) What is the length
and diameter of the iron cores PP, also the diameter and depth
of the bobbins CC, and the quantity of wire on each? (3) By
what means can the distance between the ferrotype plate and
the magnets be adjusted if the mouthpieceis screwed by brass
screwsto the box ? I thought an iudia-rubber band placedround
the edgesof the ferrotypc plate might .illow someplay in screwing
up or slackr-lung? As to the Huuuings transmitter. (4) Is the
tinfoil referred to as covering the bottom of the box the same
kind as that surrounding patentmedicines,lozenges,etc., supplied
by chemists,or Would that do? (5) As to the graphite, will a
carbon plate of an old Leclauché cell broken up to the size 0t
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small shot be in order? (n) T he name of anyone you know who
Would supply any of the requisite materials would be of advan
tageto readers.
(1) Yes, the pieceof shootslur-lM is, as mentionodin the hand
bonk, a magnet. It should be permanentlynn'ignctised. (2) The
exact size of the instrument is not a mattcr of importance. You
can make one of any convenient size, kmping to about the
proportionsshown in the drawing in handbook. The receivercan
suitably be madewith an outside:diameterof about 3 ins. (3) This
might be tried. ()r, we would suggestgetting a few metal packing
rings, and trying different thicknessesof the packing. (4) Yes.
(5) Yes. (0) We do not know of anyone supplying .lll odd parts
for such a telephone,but some,such as diaphragm,carbon granules,
flexiblecords, can be had from our electrical adverthers.
0- 5- B
Space for Gas Engine.
[127] Compression
(Nailsworth) writes: Having beena readerof your valuable paper,
'l‘uc Menu. Encnnzsn, for a few years,i have now decidedto bUlld
a gas engine. I propose to use petrol as fuel. Now, the only
trouble i am in is as to the corn rcssion space at cylinder end.
The bore is 2i-in., stroke 4l-in.
hat space should I have for
compression?
if your combustionchamberis of the samediameteras cylinder,
we suggest I§~lll. as a suitable length of the compressionspace.
Make volume of compressionspace about onedhird of that swept
through by the piston.
[21,270] 0.C.R. 4—4—2 Type Tanks. W- W- (Doncaster)
writes: Pleasewould you kindly give me a drawing of the G.C.R.
tank locomotive 4—4—2. The number of the engine is 1,061.
We append a drawing of the G.C.R. No. 1,001 tank, which
should give the inforn'iation you require. We have dimensioned
the sketch for a {—in.scale moch
In small gaugesth's engine,
owing to the very small boiler, would not prove very successful.
“'e would recommend,for a {-in. scale model, a boiler at least
2} ins. diameter outside, and a ccntre 4 1-ioth ins. above rail
level. The total height to top of chimney will, of course, remain
the same, the boiler mountingsand cabweatherboardbeingaltered
to suit the boiler. These alterationsshould enhance the appear
ance of the locomotive.
“ Empress "
and Tender.
[129] L.B. & 5.6.R.
C._ H.
(Chcam) writes: Would you please let me know if Tm: Moosi.
ENGINEER has in any back number published a scale drawing
of the L.B. & S.C.R. en inc and tender “ Empress" class, giving
principle dimensions? f 50, is same number for sale?
In our issueof July zrst, 1904,we publisheddimensionedscale
drawing of the “ Empress." We would draw your attention to
the fact that one dimension given requires to be corrected,viz.,
the height of boiler centre should be 8 ft. 1} ins. instead of 8 ft.
3 ins. A scale line drawing of the tender for this locomotive
appeared in our issue of June 8th, 1905. Both of the issues re
ferred to are still in print, and copies can be had from our pub
lishing oﬂice, price 3d. each, post free.
[128] Electra-Deposition of Tin. H. K. P. (West Hamp
stead) writes: Will you kindly tell me of a suitable electrolyte
for depositing tin on copper? l desire for a special purpose to
get a deposit of 1-32nd 1n. thickm-ss. The nature of the articles
is such that no dipping (in molten tin) processwill do, and I am
conﬁncd to electro depositing. l have tried stannateof soda hot,
but ﬁnd that the metal flakesoff when the deposit gets thick.
The electro-dcpositionof tin is a process not commonly used
and one rather difficult of accomplishment,we believe,inasmuch
as very careful adjustment of current, density of solution, etc.,
is necessary to obtain satisfactory results. The electrolyte to
use is a saturatedsolution of siannous chloride, with the addition
of just a trace of organic matter. To supply the organic matter,
pure gelatine may be added. or, as an alternative, sulpho-cresylic
acid. it is found that the tin in the solution is abstractedmore
quickly than that from the anode Ls made to take its place, so
that it is advisable to rig up over the vat a vessel containing
saturatedstannouschloridesolution allowedto drip slowly into the
vat. Care must be taken that the anode is of quite pure tin.
Any
or alloys ma causeserious trouble. We suggest
be ore laying out any rge plant for this deposition work,
that impurities
you try it on a miniature scale and find out whether you are able
to accomplishit satisfactorily. Should we come acrossany other
information on the subject likely to be of assistanceto an amateur
trying his hand at tin deposition, we will give it a place in our
columns.
A. H. H. (North
[86] Model Gyrocars: Cuttriss Motors.
Ber-wick) writes: I should like to have some kind of instructions
for building a model mono-rail to be driven cloctricall . Can you
supply me with the name of any book giving flu-m P
on pro
pose to take up this subject in THE M00151.Excmr-zsn. What
type of motor suitable for this work?
have four-pole motor
by Cuttriss C0. Would one on this princi
be suitable
Does
this ﬁrm supply castingsof their motors
€Vhatis their address
See the articles" The Gyroscopeand its Appliczitions " in the six
"
issuesof our Vol. XXI. Also article on A Model Two-Gyrostat
Mono-rail Car " in our issue of May 19th last. Any electric motor
could be used in
gyrocar; the one you have would do. We do
not know that the firm you mention evcr suppliedcastingsof their
motors and they have beenout of businessfor many years. They
went by the name of Cuttriss, Wallis
C0., and their addresswas
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The solenoid and lever, etc., are just as described in the_Query
Elmwood Electrical Works, Camp Road, Leeds. It might be
reply mentioned. The automaticdrop obtainedthus the_target
worth your while to write Mr. S. \V. Cuttriss, who, after the firm
light ‘spiral
Prudential
hinged as shown in sketch and kept upright by
dissolved,
motors
trom
on
businessin
small
carried
was
ﬁtted as
spring.
specially shaped piece of ﬂat steel spring
Buildings, Park Row, Leeds.
the lever,
shown,
a
catch
to
hold
up
the
target-endof
S.
P.
providin
A.
“Synchronome”
[90]
Tlme_ Transmitter.
into position, but allowing that
when the solenoid has pulled
(Uttoxeter) writes: I have made a time trathitter as per your
removes
the target in its momentary backward motion when
articles in Tm: Monro. ENGINEER for October arst and 28_th,
the catch and the targetdrops by its own weight. In this modiﬁed
1909,and it works Well,but I am a bit ﬁxed with the construction
off,
used
normally
the
solenoid
arrangementthe
current
as
February
24th,
for
ENGINEER
I
THE
MODEL
have
of dial work.
only to lift the target back into position after tall.
19:0, containing article on dial work, and have made one, and
I
mechanically,but
can
get
it works all right
_.
no resultselectrically. I should be glad it you
would answer the following uestionsz—(i)
How many bobbins tor one dia (Fig. 1, page
182, In: Mont-tr. ENGINEER, February 24th,
1 10)? (2) Length and size of wire?
(3)
ow is dial connected to master clock? (4)
What is the reason for wires from magnetson
Sfcl'l
page 183, Fig. 2, being joined in the manner
S/arvnq
shown ? I have connectedthe dial magnetin
serieswith clock. The clockmagnetswork all
right, but the dial magnet does not seem to
pull at all.
.
Biz/lei Proo/
(t) The dial movement illustrated in Fig.
1
A
r, page 182 of an. Mom-:1.ENGINEER for
// Slur/d
V,
February 24th, roto, represents a dial of
—l
any size up to, and including, 18 ins. diam
eter, and has only one bobbin. (2) The
amount of wire on the bobbin mentionedis
\fndojlo’ver
ten layers of No. 26 gau e wire with about
Ca/cﬁ
70 turns per layer. (3) he dial'movement
bobbinshould be connectedup to the master
clock so that all the instruments and battery
are in series. Fig. 3 on page 78 of our issue
of july 22nd last showsthe methodof coupling
up. (4) Fig. 2 on page 183of Tm: Mom-:1.
for February 24th last shows a
Excuses
{l
vlargesuedial movementfor operating a turret
There are tWOvery
clock with 6-ft. dial.
3}.
j ,/
large bobbins and, to obviate a high resist. ,‘4
ance, they are connectedtogetherin arallel.
N°236H
Possibly the armature of your dia move
ment is too far away trom the poles of the
magnet. It should be only sufﬁciently far
of! to permit of enough stroke for the pawl to pick up one tooth
oi the ratchet wheel.
W. R. (Rochdale) writes:
[114] Gas Engine Failure.
I bought a set of castingssometime ago for a i b.h.-p. oil engine.
Reviewsdistinguishedby an asterisk have beenbasedon actual
The engineworks on the Otto-cycle principle. I have got all the
Editorial Inspection0/ thegoodsnoticed.
parts together.but cannot get it to work. Will you pleaseanswer
_ 'FulI-slze Model Yacht Drawings.
me the following? (1) When I turn engine round the suction
Knowmg the difﬁculty experienced by many amateur model
valve opens when explosion takes place, and it should only open
yacht builders in enlarging the small designs which appear in
once in tour strokes—that is, at suction stroke. I have tried
handbooks or other publications, Messrs. A. W. Gamage, Ltd.,
Strongersprings on the suction valve, but it does not remedy it.
Holborn, London, E.C., have taken the novel step of placing on
I should be much obliged if you could tell me how to remedy the
the market full-size working drawings and templatesfor building
fault. (2) On the end of cylinder is an inspirator, to which is
a 12-metremodel sailing yacht. A printed sheet of instructions
attachedthe ignition tube. Will you tell me what length this
which accompaniesthe drawings gives full instructions for build
shouldbe ? I have tried one 3} ins. long and one 6 ins. long, but
ing the boat. The sample set which has been submitted for our
still it does not run. I can only get four revolutionsout of the en
inspection gives an excellent design, and we can cordially com~
gine,and then itstops. The compressionseemsgood enoughto me.
mend thesedrawings to those who have any ditﬁculty in setting
(1) This would be impossiblewith valves properly designedand
out the exact lines for their models. We understand that other
in goodworking order. We cannot say what is the causeof your
designs prepared in
similar way are being contemplated.
failure; a personal inspectionwould be necessarybeforewe could
'Sall Cloth for Model Yachts.
do this. It seemslikely, provided the inlet valve is properlymade
sample of excellent sail cloth for model yachts has reached
and ﬁtted, that it has in some way becomechoked. (2) Use a
us from Messrs.Hitcheu
Squire, 34, South Castle Street, Liver
6-in. tube and experiment, by varying the position of heating,
pool. Tth
made in 38-in. widths. with either brown or blue
until best results are obtained.
stripe. We understand that this sail cloth
much in request
[23,6tt] Disappearing
Target for Rifle Range. B. F.
model yachtsmenin the Liverpool district, and the approval
(York) writes: In accordancewith your advice re disappearing
0 such good judges of model yachting requisites
a practical
targetfor miniature riﬂe range, I have looked up issuetor Docent
indication of the merits of this material.
her 10th, 1908 (as well as all the other issuesI have back to 1905).
The target described in Decembertoth issue fails for my purpose,
becauseit does not tall when hit. I want to be able to bring
a targetinto sight (from behind a shield), also to be able to drop
it, and it must be free to tall when hit. All this wants to be
about Kites
A. W. damage. " Ltd.. HolbOm, PLO—“All
the title of a most interesting new list
controlledIrom the.ﬁring point. The targetsconsistof sheetmetal
and Model Aviation
I-tﬁth in. thick, head and shoulders, 2 ins. across shoulders. I
just issued by Messrs. A. W. Gamagc, Ltd. It describesa large
havemade one held down by a catch, which was releasedby an
variety of model aeroplanes, model balloons, accessoriesand
electro-magnet.and this was all right exceptit could only be set
materials for model construction: kites, cords, winders and wind
by hand. I have 23o-volt lighting circuit to hand, and hope to
lasses; advertising kites, man-lifting kites, and apparatus for
be able to use this. I may say I have experimenteda great deal
aerial photography. There are also two very instructive articles
with this idea and wrote to you in the hope that you would be
on “ Kite Photography," by Mr. \Vallace Jones, and " Signalling
able to assist me. I have tried an H armature between ﬁelds
by means of Kites," by Lieut. H. E. Crocker. This catalogue
the same as a simple motor, but without commutator, the idea
should appeal strongly to all interestedin aviation in miniature.
Messrs, Baggett-Lowke, Ltd" of NorthamptonandLondon,
beingto get a quarter-turn movementon the spindle,but I cannot
want,
possible,to be able to use 230 volts.
this to work.
have just issued Model Ship Catalogue,which
somewhat in
thank you for the trouble you have taken, and hope you will
advanceof anything we have hitherto seenrelating to this subject.
beable to assistme.
Not only
there very large number of diﬂerent types and sizes
We re et that our ﬁrst reply,referring you to design in Query
of both sail and power craft to select from, but a feature being
column )ecernber 10th, 1908,did not quite meet your re uire
made of the supply of complete sets of parts for building both
"
merits,but we think that with just little elaboration this simple
sailing and motor boats from tnick to keelson." Speed-boat
design would suit you admirably. The modiﬁcation needed
builders will ﬁnd a choiceselectionof engines,boilers,and accumu
the addition of a device to provide that the tar et shall drop
lators suited to their various needs,while the requirementsof the
when hit, but replaceable simply by the action
the solenoid.
scale model builder are also well provided for.
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The Editor’s Page.
URING

the next two or three months most of
our readers will no doubt be fortunate enough
to have a holiday trip away from home.
Some may go abroad, others may go from the
country to a town, or from a town to the country
or the sea; but in each and every case there will
probably be opportunities for inspecting some
thing of interest, from a model engineer’s point of
view, during the outing. Some may have oppor
tunities of visiting the workshops of fellow model
others may visit- factories containing
engineers,
some machinery or tools of a special nature, while
others, again may ﬁnd engineering relics or old
A particularly in
time engines still at work.
teresting model' may exist' in the place visited
which can be unearthed by a little judicious en
quiry, or there may be some handyman in the
neighbouring town or village who has achieved
local celebrity by the ingenious tools or mechanism
To give some little incentive
he has fashioned.
to our readers to hunt up matters of model en
gineering interest while on recreation bent, and
also to provide their fellow enthusiasts with in
formation as to what to look out for when they
may journey to the same locality, we propose to
We there
institute a little holiday competition.
fore invite letters from readers who have seen or
discovered something of interest of the kind in
dicated above; such letters to give a description
of the model, workshop, engine, tool, or whatever
and
may be the subject of the communication;
also one or more photographs or sketches of the
The time and place
particular things referred to.
where it can be seen, or the name and address of
the owner of the article described, must be stated.
All letters sent in will have our careful considera
tion, and we will give prizes varying from 5s. to 10s.
to all which we think of suﬁicient merit to warrant
insertion in our. pages.
It must be understood
that we do not promise to reward every sender
"
of a
holiday letter,“ but those good enough to
publish will be paid for on the scale mentioned,
according to merit. This offer will hold good for
all such letters received up to September 30th.
They should be written on one side of the paper
“
Holiday
only, and the envelope must be marked
Letter Competition."

‘

l

*

In looking through the current issue of the
1.6.5. Student we notice that this enterprising
institution is introducing a course of study in
This will comprise the necessary mathe
aviation.
the study of the petrol
matics and mechanics,
and
motor, and the construction, management,
navigation of aerial craft of all kinds; including
A prize of £100
both aeroplanes and dirigibles.
is oﬂered to the ﬁrst British subject, being a

JUly

14' 191°

graduate of the I.C.S. aviation course, who success
fully ﬂies one mile over British territory.
a

a

o

We should be glad if those who are responsible
for the management of local model engineering
and model yacht and steamer clubs,
societies,
would kindly notify us as early as possible when
any change of secretaryship is made.
We are
frequently asked by intending members for the
names and addresses
of the secretaries
of such
bodies, and we like to be able to keep our list
up-to'date.

Answers to Correspondents.
\V. C. (Johannesburg).—You
will ﬁnd just what
your require in Howgrave-Graham's “ \Vireless
Telegraphy for Amateurs," 2s. net.
B. H. B. (Hastings).—See Mr. Yacua’s article in
our issue of April 28th last.
R. S. M. (Cradock, S.A.)—See "\Vireless
Tele
graphy for Amateurs," :5. net.
H. D. (Kilmarnock).—Enquire
of our advertiser,
George Adams.

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 expected or 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
annum, payable in advance. Remittances should be made by
Postal Order.
Advertisementratesmay be had on application to the Advertise
ment Manager.
How r0 Annnrss errsns.
All correspondencerelating to the litenry portion of the papa,
and all newapparatusand
price lists, &c., for review,to beaddressed
to Tim EDITOR, “ The Model Engineer," 26—29,Poppin's Court,
Fleet Street, London, EC.
All correspondencerelating to advertisementsand
to be
addressedto Tm: oncn'nsextnr MANAGER,“ Thedeposits
odel 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 8: Co.,
16—29,Poppin's Court. Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico: Spun and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptions irom thesecountriesshould be addresed.
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A Fine Model Four-Cylinder
By JAS. A.

MODEL FOUR-CYLlNDER

HE

MARINE

accompanying photograph is of a marine
engine, built up of four cylinders, 1*411.
bore and xi-in. stroke, all cast in one piece,
cylinders and portholes bored from the solid
The top for cylinders is also in one piece,
metal.
turned to represent four covers; cylinders are
The stroke of slide
provided with two rings each.
valve is {- in., two eccentrics being worked from
main shaft, and the other two from another shaft
The main shaft runs in
driven by cog wheels.
are i-in. long, and two I} in.,
seven bearings—ﬁve
all bushed with brass; the shaft is fin. diameter.
The ﬂywheel is solid 6 ins. diameter and 2 ins. broad.

PUBLISH“
WI III-'

21, 1910.

Marine Engine.

SPENCER.

ENGINE.

By ]As. A.

SPENCER.

‘

The engine can be worked all 4 11-9. cylinders,
or 2 H.-P. cylinders and the other two serve as
the engine works splendidly either
low-pressure:
way.
The height of engine is 1 ft. 3 ins., length I it. 9 ins.,
breadth n ins., and the weight about 1 cwt.
Altogether. 24o screws and nuts have been used in
The engine works beautifully with
building up.
80 lbs. steam pressure,
and makes 1,000 r.p.rn.
All brass parts, etc., have been polished up, and
cylinders lagged with steel and brass, which makes
up a very interesting model, as can be gathered
from photograph.
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Motor Cycle Notes.
By

“

Pncemx."

A Partial Seizure

and How it Showed Itself.
Out on the road between Aylesbury and Leighton
Buzzard recently I found a sidecar-ist with lady pas
senger who had brought his machine to a standstill
on a blazing hot afternoon, in a quandary as to
why the power had fallen oil and the engine was
shirking every little hill, whereas on the London
side of Aylesbury it had been pulling well and
doing all that was required of it. He said that
no matter how he varied the mixture, or manipu
lated the controlling levers, he could not get along
at any speed, and had therefore come to the con
clusion that the carburettor
jet ,was partially
choked and the engine not receiving a proper sup
.
ply of gas.
When I came across them the dismantling of
the carburettor had just been completed, and I
was in time to see that on the ﬂoat needle being
“
juggled," an ample head of petrol resulted, and
connected with
that everything
the mixture
"
Of course,"
apparatus appeared in perfect order.
“
I may be quite right in
remarked the owner,
assuming that the jet was partly obstructed,
because in taking it down and spraying the petrol
through it a particle of obstructing matter may
have got dislodged, and now, if I put everything
back, we shall, I hope, ﬁnd that all is right again."
While this had been going on, however, I had
taken occasion to look round the engine, and I
noticed that portions of the outside of it were very
liberally coated with engine oil, and that oil was still
slowly exuding from a small opening in the top of
the magneto driving gear casing, where once, pre
sumably, a helmet oiler had been ﬁxed. I therefore
enquired whether the rider had not noticed an un
usual escape of lubricant through this aperture, and
he replied that he had, and supposed that the helmet
cap must have come unscrewed and have fallen oﬁ
on the road.
He did not, however, attribute any
“
im rtance to this, as he
always made a practice
of Ilignging in a full charge every four or ﬁve miles."
I asked to have the engine set going, and when
it had been started I injected two successive
of oil, when, 10 and behold! it simply
charges
pumped out through the opening, merely circu
lating through the crankcase and being to all
intents and purposes lost for effecting any lubrica
tion of the cylinders.

A Makeshift. but Successful Remedy.

This showed me at once that the whole of the
trouble was due to insuiﬁcient lubrication, and I
diagnosed the symptoms which had been explained
to me as warnings preliminary to a partial seizure.
I came also to the conclusion that the bearing bush
on the timing gear side of the crankcase—fa,
that of the driving pinion for the magneto gears—
must be badly in need of renewal, otherwise, missing
helmet oiler or not, there could be no such escape
of lubricating oil as was occurring, and sure enough
this, despite the owner's strenuous denials, proved
to be the case when the cover had been removed
and the bearing laid open to inspection.
The only thing required to restore the proper
working of the engine for the time being was, of
course, to stop the further escape of lubricating

and
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oil, and this was quickly done by inserting a small
and rather tightly ﬁtting setscrew in the opening
intended for the helmet oiler, and then when the
had cooled down somewhat we injected
engine
three full charges
of lubricant and started up.
Everything then appeared perfectly satisfactory,
and the long and rather steep hill up into the
village of Wing was climbed at an average speed
of quite 20 miles per hour, whereas the engine
had been refusing to propel the combination up
quite slight rises all the way from Aylesbury'
before

I

this.

congratulated the owner on having escaped a
possible seizure of the engine, and before parting
company at Dunstable the interesting discovery
was made that he is a constant reader of Tm;
MODEL ENGINEER and, as he was good enough to
" a close follower of the ‘ Motor Cycle Notes ’
add,
"
contributed by ‘ Phoenix.’

How another Difficulty

was Surmounted.

It

is generally supposed that to mount an inner
tube of the endless type on the back wheel of a
motor cycle necessitates,
as a matter of course,

and without any possibility of question, the re
moval of the wheel itself ; and this with its attendant
bother of removing two brakes, pedalling gear,
chain, and other ﬁttings, involving the resetting
of the wheel, adjusting axle cones, etc., is not a
thing to be lightly undertaken on the road, especially
late at night and by the aid of a lamp. Yet that
is the task which I set myself recently after en
deavouring to keep a detachable tube airtight
I was at Fenny
on a run from Coventry to London.
Stratford at about 10 p.m., some two hours behind
time, due to persistent trouble with the tube, and
“
"
as the only spare I had with me was an
endless
I resolved to ﬁt it and put a termination to the
misery of having to constantly remove the outer
cover, hunt for the cause of leakage, and, after
rectifying it, put the whole lot back again, only
to feel myself going down on the rim again within
First it was the valve seating, then
a few miles.
a genuine puncture, then the open-ended joint,
in fact, I never
and then another puncture;
such wretched luck on any previous
experienced
occasion with a motor cycle tyre.
Having made up my mind, therefore, to have
done with the detachable tube and ﬁt the other one,
I was confronted with the task of taking out the
back wheel, with all the accompanying worries
to which I have referred above, when it. occurred
to me to attempt the ﬁtting of the tube with the
wheel remaining in place.
I obtained from the
landlord of the inn at which I had stopped for
refreshment a stoutish bar of iron, and having
inserted this between the left-hand fork of the
irame and the down tube, got the ostler to exert;
a decided, but not rough, pressure in an outward
direction against the bar, standing by myself,
inner tube in hand, ready the moment the oppor»
tunity arose to slip it in between the fork and the
end of the axle.
We did not succeed until about.
the fourth attempt, but then just enough opening
suddenly showing, I pushed the tube through it
like lightning, and working it carefully over the
top of the outer cover, soon had it inserted in
place and inﬂated—of course, leaving the brakes
and other ﬁtments untouched throughout, and
saving a full hour, at least, of precious time.
Some may be inclined to say it was unwise to
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subject the frame to such an ordeal, but acting
with caution as we did, and taking no unfair
risks, I am prepared to say that it is next to im
possible to injure the frame itself or any part of
the machine, although, as happened in my case,
a little enamel may be rubbed off.
The whole
thing took about twenty minutes, and I had no
subsequent trouble with the tyre that night.

Readers and their Inventions.

I

have lately received from readers in various
parts of the country requests for advice in con
nection with getting ideas which they have origi
nated for improving motor cycles taken up by
so numerous has this
manufacturers;
indeed,
class of enquiry become that I feel constrained
to say a few words on the subject, so that my
position in regard to such matters may be for
once and for all made quite clear.
In the ﬁrst place I am not disposed to consider
any proposal, such as one or two correspondents
that I shall become ﬁnancially
have suggested,
interested in their schemes, or to act as an inter
mediary between them and any ﬁrms which I may
know, and whom I think might possibly be prepared
to purchase, or otherwise become identiﬁed with,
in other words, while quite
their inventions;
willing to assist so far as I can with advice and
suggestions, I cannot see my way to act in any
sense as the agent of those of my readers who
have anything which they desire to place upon
'
the market.
Some few there are who say that they cannot
aﬂord to pay the patent fees, and thus are re
luctant to place their ideas before others; and
then againXthere are some who say they are quite
willing to go on and patent their inventions if I
think there is sufﬁcient novelty in them to make
This
them marketable and to ensure a proﬁt.
last, while conveying a. compliment which I readily
appreciate, throws upon my shoulders rather too
great a responsibility, and one which I hardly feel
justiﬁed in assuming. It is advisable, when one
is thinking of patenting an invention, to ﬁrst of
all try to get a search made on the subject, in the
Patent Oﬁice records, with a view to ascertaining
its degree of novelty, and then to obtain provisional
protection, which is quite an inexpensive matter.
I believe the Patent Oﬂice authorities will conduct
a search for the sum of £1. In any case where
I am asked for my opinion it is essential that
either a sketch or a model, together with a full
description, should be sent in place of the few
meagre details which are usually supplied.

Replies in Brief.
H. M. J. (Portsmouth).—Yes,

it is quite possible
to have the coil converted from plain to trembler.
If the cylinder is bored out, it will need a larger
piston as well as new rings. Yes, there will cer
tainly be a slight augmentation of the power.
C. E. F. (Grimsby).-—-To prevent the front
sparking plug getting oiled up and short-circuited
you should either lubricate less frequently or else
A single-pointed plug with the
in smaller doses.
point set not too close is the best in the circum
The distance piece intended for insertion
stances.
between cylinder and sparking plug referred to and
illustrated in these Notes some time ago quite
overcomes the difﬁculty, and does not in the least
interfere with the satisfactory ignition of the charge.
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J. L. (Kingston).—If the gudgeon pin is loose
in the piston, you had better have a new one made
at once.
To keep the belt pliable you should dress
it with oil and hang it in a warm dry place for a
Get all grit and dirt out
day or so before using.
before applying the oil.
A nail brush with soap
and water will cleanse top and bottom.

Model Aeroaane Notes.
Fore and

By " AEROPHILE."
Aft Propellers.

I

little attention has recently been given to
the question of the advisability of placing one
screw in front of the model and another screw at
the back, thus obtaining a balance between the
two torques without the use of a triangular pro
Credit for evolving
peller beam or gear wheels.
this system must be given to Mr. W. G. Aston,
"
who described it in his book,
Model Flying
Machines,“ but it appears to have been little used
—at least, so far as I am aware——until the recent
r-oz. model competition, when both Mr. Poynter
so ﬁtted.
and Mr. Burge Webb ﬂew machines
Although this arrangement is excellent from the
point of view of balance, it has one slight 0b
jection, namely, that the elastic skeins are apt,
unless it be made sufﬁciently strong or suitably
turned with wires, to cause a bad twist‘ in the
This results in the main plane and
fusellage.
tail or fore plane getting out of parallel with “one
another, with the consequent loss of a certain
amount of lateral stability.
There is another point, too, in the matter of fore
and aft propellers which demands a certain amount
of attention if the best results are to be obtained.
If the two screws are to do an equal amount of
work the pitch of the rear one must be rather
coarser than that of the one in front, because the
former is working in the slip of the front one.
If the pitches of both were the same then the
rear one would have less work to do than the front,
and, in consequence, its elastic would not last so
It is“ almost impossible to calculate what
long.
the exact
pitch increase" must be, as so much
of the
upon the design and efﬁciency
depends
screws themselves; whilst the factor is also to a.
large extent dependent upon the distance between
the screws.
The greater distance apart they are
the less is the slip of the front one felt by the rear
one, and it is safe to say that when the screws are
ten diameters (of the front screw) apart no slip
eﬂect is noticeable; so that in this casa the two
In
must be made of equal diameter and pitch.
most models the distance would not probably
exceed four, or at most ﬁve, diameters, so that
“
"
By
the
eﬁect cannot be neglected.
shielding
way of making a working hypothesis, which
practice has shown me is not so far wrong as
theory might make it appear, we will assume that
the screws are well designed and of fairly large
diameter, and have an efﬁciency of 60 per cent.
We will also assume that diameter of distance
apart that the screws are the speed of the air
driven backwards (i.e., the slip) decreases 101 per
cent, so that, as we have seen, it is completely
dissipated at ten diameters distance. Then, sup
posing we have only four diameters distance apart,
then the rear propeller will feel the eﬂect of 60
Some
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The efﬁciency of the front
per cent. of the slip.
screw being 60 per cent. means that there is a
40 per cent. slip, so that we now get 60 per cent.
of 40 per cent. as the increase necessary on the
back propeller, viz., 24 per cent.
That is to say
if we make the pitch of the_rear propeller 24 per
cent. (say 25 per cent. for the sake of simplicity)

_r.
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A Capital Design.

I reproduce herewith a design for a monoplane
which has been sent to me for criticism by a reader,
Mr. H. A. B., and I should like to say how pleased
I was to receive this, not only because the design
itself was well considered
in every detail, but
because the drawing, as can be seen, was a tho
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H. A. B.
roughly clear and intelligible one.
architect, and drawings are naturally not his
weak suit"; but in this connection Icannot
refrain from saying that
correspondents who
require answers to their queries would take a little
more trouble with the sketches
they sometimes
enclose, they would earn my undying gratitude.
At the best of times it is no easy matter to calcu
late exactly what amount of rubber, what pitch

is

greater than that of the front, we shall get an
equal amount of work done by
approximately
As the distance between the screws
each screw.
so the increase
of pitch becomes
is decreased,
larger, until when the screws are right up against
one another (as in the case of Mr. Aston's I~OZ.
machine described
recently), the ratio of the
"
“
itches of the two propellers is that of the
grip
"
"
the
of the front one.
slip

an
“

if
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of screw, what area of tail surface, or what angle
of incidence is required} but it becomes a tiresome
and arduous task when half the particulars one
wants to know are left out, or when the dimensions
are scattered broadside over an indecipherable
pencil sketch. No correspondents have yet found
fault with the modest advice I have been able to
give them, but I shall never be surprised to learn
that some unfortunate has sought my advice
only to make matters worse; and in that case I
shall lay odds that it is his own fault.
However, I am wandering away from my subject,
which is H. A. B.’s design.
I reproduce it because
it seems one that is likely to appeal to a consider
able proportion of my readers.
As for criticism,
there is practically nothing to criticise, except the
use of the single screw, and it is a pity this design
was not sent in for the recent Competition.

Answers

to Correspondents.

E. E. C. (Peckham) wants details of an elastic
motor for driving a model which already, without
motor, weighs 5) ozs.
The propeller is 4) ins. in

Lessons
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from the Laboratory.

[The items appearingunder this headingare basedon work actually
done, and experimentscarried out in Tint Mons]. Encnunn
Lnbomlaryand School0/ M ochanlch

Boring Drilling

Machine Frame.

The accompanying photographs illustrate a f 'r
“
jobbing,“ which one of our studen
specimen of
has carried out under instruction.
The frame of a
small drilling machine owned by the student having
given out through wear, he decided to bush the
bearings, and brought the machine to the laboratory
The bushes were ﬁrst turned
for these repairs.
and bored to ﬁt the spindle, and the frame was
then mounted on the table of the shaper (as being
'
l.

diameter.

As I have pointed out many times in THE MODEL
ENGINEER, this sort of thing is perfectly absurd,
a 4}-in. propeller being unsuitable for anything
over
02. total weight.
I advise E. E. C. to use
a 12-in. propeller, 18-in. pitch, and drive it with
20 strands of elastic, but I doubt whether this
will give sufﬁcient thrust. His machine is evidently
on the very heavy side.
E. R. F. (Lowestoft).—I am making a model for
a Competition.
I made the small monoplane
which you described a little while ago, and it would
ﬂy beautifully indoors, but outdoors the slightest
would stop it completely, and it would
breeze
drop to the ground. I thought I would go in for
a monoplane again, but bigger and heavier this
I have made the large plane.
It is double
time.
surtaced with Jap silk, and is 2 ft. long by 4 ins.
broad, and weighs, complete, 1% ozs.
(1) Is this too
hwy-y; if so, what should it weigh ? (2) Should I
mount it on a triangular-sectioned fusellage
of
bamboo; if so, what would be the dimensions of
(a) section of bamboo strut ; (b) length of fusellage P
(4) Amount of i-roth
(3) Size of propellers (single).
in. square elastic.
(5) Size of tail and rudder.
(6) Angle of attack of main plane and tail.
As regards the small model, this was clearly
The addition of extra elastic and
underpowered.
a fresh setting of the planes could probably have
put things right. (I) Yes, it ought not to weigh more
than {02.
(2) A plain stick would be equally
good, but if you use a built-up triangular fuse-llage
make the strut about Q in. by I-16th in., if of
bamboo;
§ in. by k in. American white wood
would be better. Length about 2 ft. (3) gins.
diameter, 18 ins. pitch.
(4) 20 strands.
(5) Tail
6 ins. by 2 ins., rudder 2 ins. by 2 ins.
(6) Main
plain, 1 in 10; tail. 2 in 15; or, better still, quite ﬂat,

i

Ir is probable, says the Engineer, that the huge
excavation for the new station yard of the New
York Central Railway will ultimately be covered
with buildings. Contracts have already been signed
for the construction of two large buildings facing
Lexington Avenue, and to be supported on the
heavy steel columns of the underground station.
The buildings, which will be known as the Mer
chants' and Manufacturers’ Exchange, will contain
more than thirty acres of ﬂoor space.

Fro. I.—-BORING our LO\VER Boss or DRILLING
MAcnmE FRAME.
most convenient) in the manner shown in Fig. 1,
for the purpose of boring out the lower boss to
The only drill we had suitable for
take the bush.
the purpose was so long that we could not carry
it out as indicated in Fig. 2, which is undoubtedly
the better way to do the work—~at any rate, for an
that is, held in the vice, and using
amateur;
the table of the machine itself as a thrust-plate
As it happened the upper
for the ratchet brace.
bearing boss did not need boring, or the long
drill would have come in here to get up to itv
Reverting to Fig. I it will be seen that the
frame is raised on wooden packing, and clamped
to the machine table with a large G clamp, the
actual thrust of the drill brace being taken by a
and
piece of bar iron, centred for the purpose,
In a job like this special care
lying on the table.
must be taken to note that the drill is started and
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maintained in alignment with the bearings,
any
discrepancy in which can easily be detected by
A glance at Fig. 2 will clearly demonstrate
the eye.
this.

Method of Cutting a Rack.
Respecting the note re rack-cutting in our issue
of July 14th last, the following further method may
of interest to some readers.
Racks of the‘
with either straight
Beescription used on cameras
or helical teeth, and having almost any fractional
inch pitch, may be cut with ordinary chasers.

Another

l

l
i
l
!
1

feed in and withdraw the chaser.
Now calculate
the advance of lead screw equal to the width of
chaser minus one tooth.
That is to say, suppose
the chaser has 13 teeth, advance it equal to 12
teeth, which will be
in., or three revolutions of
the lead screw, if it has a pitch of in., as described
in our other article on the subject. Take care to
note about back lash of screw, as also described,
and use a similar form of index. “(hen the full
6 ins is ﬁnished, take out of lathe, unsweat the plugs,
and saw the tube through its thickness and along
It may then
its length, parallel with the axis.
be opened out and beaten ﬂat with a wood mallet
on an anvil, teeth
upwards, and the requisite
widths sawn down, or, if the metal is not very
ductile, it may with advantage be sawn down in

i

l

the round and flattened after.
Heating it slightly
will facilitate straightening.
If helical teeth (or sloping teeth) are required,
this may be accomplished by cutting a. thread in
the ordinary manner and chasing up the same
on the outside of the tube, also if extra slope is
required a. double or treble thread may be cut
and chased up.
Referring to our notes in the issue of THE MODEL
"
ENGINEER, July 7th, 1910, on
Boring and Facing
Crank Chamber oilPetrol Engine," a slight printer’s
"
"
refaced
error occurs at the top line of page 2—for
"
read
prepared."

Workshop Notes and Notions.
[Ridden are invited to rmdribule short pmaual item for Ibis
column, bum] on their own workshop rxﬂn'mce. Acre?!“
contributiomI!!!” be paid [or on publication, i/ desired,azcord
mg to merit. All milder intended[or “"8 column should be
marked" \VORKSHOP" on theenvelope]

Drilling Tubes,

etc.. without a Lathe.
By WM. J. HARLEY.
It is sometimes very awkward to drill through
a long rod so that the drill being started true at
The
one end will come out true at the other.

nql
FIG. 2.-—Borzmc DRILLING

MACHINE FRAME.

Suppose it is intended to cut four racks, each 6ins.
long by 4}in. wide, with, say, 16 teeth to the inch
of length. Choose a piece of brass tube of such
thickness that it is equal to 1% times the depth of
the tooth, rather over 6 ins. long, and an internal
diameter corresponding to a circumference of a
little over the four Q-in. widths (say a circum
ference of 2} ins, which is about equal to i-in.
Plug by soldering in a short length of }~in.
bore).
round brass at either end, and centre both ends
dead true in these plugs.
Set up the IO-tooth
outside chaser in the slide-rest with the face of its
teeth parallel with the lathe axis, and revolving
the tube between centres, advance the chaser and
cut a series of teeth in the form of rings until
entire teeth are apparent. Note the depth of
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two methods, however, will ensure
following
this, and will be found useful not only for rods and
tubes, but bearings,
etc., can be drilled quite true
by at least the second method.
A piece of wood
The first method is simple.
about 3 or 4 ins. thick has a hole, or a series of
holes, drilled in it at right angles to the bottom, the
diameter of the holes corresponding to the diameters
When the
of the rods or tubes to be drilled.
job is tapped into the hole that it just fits, the drill
can be run through it, and if the wood is placed
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ﬂat on the drilling-table,
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A
made wooden box or tray would be better.
double-faced stick
uSed, pivoted at the end
Of course, a single
with two pins, as indicated.
is

a true hole right through
the rod will be the result.
Fig. 1 shows clearly
the method of working in this case.
The second method (Fig. 2)
consists
essentially of a centre
bolted to the machine table.
The centre is easily made by
+ﬁ;
a smith, a forging being required
for the part
a 1} hole is put
the
through
part B, and a
centre-punch Q in. diameter is
B
made an easy ﬁt in this hole,
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PENCIL

SHARPBNBR.

stick, rigidly ﬁxed in position, may be used;
ﬁnd the swivelling arrangement better, both
but
in actual use and to tip the graphite dust into the
The device can lie anywhere on the drawing
tray.
board without making things dirty, and the accu
mulation of graphite in the bottom of the box
becomes inconveniently
easily knocked out when
full.
suggest that one of our instrument makers
should put this or a similar device on the market.
It could be sold for a shilling.

I

it

is

is

I

is

it

I

<

or VICE ANVIL.

A Useful Vice Anvil.
By W. H. GRAYLING.

is

A small anvil is always found useful in the
model
engineer‘s
workshop and a small tool,
on which moderately heavy work can be executed,
is better still.
In many instances a block of steel
caught up
and ﬁxed in the vice to hammer out small jobs
upon, the result being, when sharp blows are
delivered, the vice fails to grip fast enough and
the jaws fail to grip, and suffer considerably.
A handy tool, which makes a valuable addition
to my workshop and was not difﬁcult to make,
is made in the following manner. Procure a piece
of steel,
in. in diameter by 10 ins. long and ﬁle
a square on one end, for a length of
ins.
Now
take a piece of steel,
by
by
ins., ﬁle to section
shown on sketch to suit the jaws of the vice.
In the position indicated drill a hole through
the block, a few thousandths less than one inch.
the block hot, and shrink the rod into
_Make
the hole, allowing
ins. at each end.
to project
2

6

4

4

it

on Paper."
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AND SIDE VIEW

1

is

I
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For Those who Make Marks

From time immemorial draughtsmen have used
a piece of sand or emery paper glued on a stick of
wood for the purpose of imparting a keen point
to their drawing pencilsl Such an instrument is
an altogether dirty aﬂair, and a year or so ago,
after making a mess of a drawing by dropping a
newly-used sand-paper stick on it,
up
rigged
the device shown in the sketch herewith. It has
It consists of a shallow
proved quite successful.
ﬁtted
box without a lid, into the top of which
an emery paper stick of suitable size. My own
the lid of
is made of cardboard—in fact,
submit that a properly
a fountain pen box—but

I

is

is

tightened by a Q-in. set bolt,
screwed into the side on to the centre-punch.
A
slot ins. by 9-16ths ins.
also ﬁled in the forging,
thus affording means of adjusting the appliance
to any desired position.
To use this tool, the
job must ﬁrst be centred
at both ends; one cen
tre is then placed on the
centre-punch, the drill is
then wound on to the
other centre. To get the
bottom centre into the
right position, place it on
the table and wind the
drill on to it, and so ad
just it so that the centre
of the drill corresponds
with the centre-punch.
Fnom'
Then bolt the tool down
to the table whilst in this position, and the job
the centre and the drill,
being placed between
drilling can be proceeded.
When the hole
very
near through turn the job round and drill from the
other end, thus obviating the trouble that would
be caused by the drill grinding on the centre.
In
this way have drilled many jobs demanding accu
rate work, and up to now
have not been dis
appointed with the result.
4
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Now surface and harden the whole, and you will
have a useful tool in your possession, which will
soon repay you for the trouble of making.
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A Quickly-made Dividing Wheel Stop.
By Ca t. A. H. W. NORGATE.
_

Havrng turne up a dividing wheel and set oﬁ
and drilled the holes to suit my requirements for
ﬁtting on mandrel of 3}-in. Drummond lathe, I
used one of the
ﬂ-in. screwed bolts for faceplate
as a stop.
The drawing shows how this can
readily be done.
All that is necessary is to use the

bolt as it is in slot on the fast centre, running two
washers on to head of bolt, place in slot, one washer
outside and then a. nut. This provides a screw on
which
what may be called a false end of same sized
screw is regulated, it being soldered into a nut.
Before placing this on, another nut used as a lock
nut Is run on as shown. Cut off the end of a
screwcd bolt about § in. long after it has been
turned up to ﬁt accurately in holes; and that is
It is very rigid in action and not
all the make in it.
likely to slip or enlarge the holes set off on the wheel.

Machining Cylinders for “ The
Model Engineer ” Locomotive.
By FRANCIS H. BRAMWELL.

that the following account of the
making of the cylinders for THE MODEL
ENGINEER locomotive may be of intermt
to other readers, as
showing the way in
which the amateur
must take advan
tage of opportuni

TRU$T

were

then
drilled
out
with a 39-64ths-in.
and after
drill,
wards reamered out
with a ﬁ-in. reamer.
This gave a very
smooth parallel
bore.

ELEchIc

TRAINS. By H. M. Hobart, M.Inst.C.E.
London and New York : Harper Bros. Price,

65.

nett;

postage

4d.

The time was when the subject of electrically
could have been adequately
propelled vehicles
dealt with in less space than is occupied by half
this volume. The time that is compels the author
to conﬁne himself to a very limited field, viz., the
treatment of electric trains for City and Suburban
thus excluding altogether the subject of
service,
electric locomotives. The present volume is in
tended to provide the reader with simple descrip
tions and thoroughly practical methods of calcu
lating and the energy
required for operating
electric railways.
The reader is shown how to

l

e

the

It will be noticed
that the cylinders
are placed with centres
in.
25-32nds
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chance of using a
fair-sized slotting
machine and also
a drilling machine
I procured a piece
of iron bar 1} ins.
by rg ins, about
This
2} ins. long.
was then machined
in the slotting
machine to the size
shown in the drawing. The cylinders
themselves

[Any booknw'aud under this headingmay b: obtainedfrom Tn
Monsi. BNGINIZR Book Deprutnmut,26-29, Poppin's Com,
Fleet Stud, London, E.C., by remittingthe publishedprice and
thecostof 90:143.]
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estimate approximately the cost of the rolling
stock of electrically-propelled motor coaches and
trains for any given service (within the scope
referred to above) with a certainty of arriving at
sufﬁciently reliable results for the comparative
The work is
purposes of preliminary estimates.
divided up into fourteen chapters, and contains a
large number of tables and diagrams in addition
to nearly 200 pages of text, all of which
most
interesting matter, and needless to say based or)
the results of actual practice during recent years.
is

Having
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WE hear that the Prussian State Railways have
recently installed an apparatus in which a complete
coach can be heated by steam and subjected to a
vacuum, with the object of drying
and destroy
ing vermin. The process occupies about ten hours,
and costs approximately {1.
it

ties.

apart, leaving a 5-32nds-in. wall between the cylin
ders, instead of Q in., as in the original desrgn.
This is because I intend ﬁtting Stephenson's link
motion instead of slip eccentrics.
_
The exhaust ports were made exactly as described
in THE MODEL ENGINEER.
The live-steam pas
sages, however, were drilled parallel to the axes
of the cylinders, owing to the diﬂiculty in packing
The ports
the cylinders up to the right angle.
themselves
were drilled and then cut with a small
cross-cut chisel 3-32nds in. wide.
Of course,
this method leaves the cylinders
very heavy, but it was my only chance of being
able to machine them myself.
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by the water proved of great value in the
later trials.
But to return to fundamentals with reference to
Perhaps I had better ﬁrst
_ the apparatus on boat.
of all explain the wireless switches, as the working
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been engaged during the winter months
on the construction of a model torpedo boat
entirely controlled by Hertzian waves from
the shore, it occurred to me that possibly some
readers of THE M0021. ENGINEER might like to
have on record my experience
with reference to

this boat.
Therefore, with this apology, I will
endeavour to indicate as far as possible the methods
in
its construction.
employed
As there is probably nothing very unusual about
the construction of the boat itself, I will not deal
with it at length. The bottom up to 2 ins. depth
was shaped out of the solid, and it was then built
up of planking in the usual way. The deck was
made of aluminium where possible, for lightness,
and is capable of being screwed down perfectly
watertight, so that the whole boat may be sub
The more salient
merged without risk of ﬁlling.
features are perfectly obvious'lrom the photographs
and need little explanation, so that I will proceed
at once to discuss the wireless equipment.
First of all, perhaps, I had better give a list of
apparatus I have used; then we can talk of the
wiring, etc., later on.
Apparatus on Boat.—~One coherer, one Siemens
polarised relay, one decoherer, two wireless switches,
one magnetic reversing switch, one magnetic cut
out, one steering motor, iour driving motors, three
one set of 6~volt
apparatus solenoids,
steering
3o amp.-hour accumulators.

l

I
l

GENERAL View or THE BOAT AFLOAT.
of these seems difficult to grasp, and they are a
sine qua non to success.
They work as indicated
on diagram Fig. 1.
has
After the current
left the relay it passes
'
through these switches, so, perhaps,
it will be best to follow the action
right through from the start, putting
in the various circuits.
On trans
mitting a wave from the shore it
strikes the coherer on the boat', thus
completing the circuit from coherer
to relay, and in turn relay to wireless
switch magnet A (thus we have

Fig. 2).
Shown in dotted lines
is a shunt circuit to decoherer which
cannot actuate until relay has acted
on wireless switch magnets.
“ire—
less switch magnet circuits shown
in this diagram. The current on
reaching wireless switch magnet A
pulls down the ﬂap B, thus causing
the projection C to move the roller
1) a given
distance, determined

THE BOAT FITTED

FOR

RECEIVING SIGNALS.

Apparatus an Land.~—One
4-in. Newton spark
one antenna, set of 8-volt
coil, one oscillator,
60 amp-hour
accumulators.
Of course, all preliminary
experiments were
carried out. using as the transmitter a cycle coil
and small
4-volt accumulator, this being quite
sufﬁcient to work the coherer from any part of the
house without
any earth return. Not until all
worked faultlessly did I venture out on the water
The excellent earth return
with the large coil.

beforehand by the ﬂap reaching the
magnet seating A.
The motion of the roller D cuts
in and out various circuits exactly
on the principle of the tramway
'
controller, the magnets A taking
the place of the driver's handle.
On releasing the
current from magnet A, which, of course, will take
place as soon as the arm is drawn down and moves
the roller D, because the decoherer circuit will be
set in motion, the wave having stopped, the current
will leave coherer circuit causing relay to return
"
"
to
oft
'position, and all will be at rest in_that
part of the apparatus until another wave strikes
when the action is repeated, magnet A
coherer,
moving roller D on to the next circuit.
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Now, if my readers have grasped what I have
said so far, we will proceed to look into the various
circuit
actions adopted. Brieﬂy
they are as
follows 1»—
rst wave—Starts motors.
Reverses driving motors.
2nd
,,
Cuts current out of reverser solenoid.
,,
3rd

an, 1916.

this is self-evident; for, as the wireless switch keeps
going round and round in one direction only, the
various points recur every tenth wave.
“he
will now consider
the
various circuits
On the
separately and their particular functions.
magnet A being drawn down on transmission of the
ﬁrst wave, we have a given circuit closed.
Accord
ing to my particular series it is the motor-starting
circuit, which acts as i0110ws:-—~A separate starter

had

to be employed as the current required
(12 amps.) by the driving motors would have fused
the wireless switch.
Therefore, the current from
the wireless
switch only actuates the magnet of
starting switch either to draw the arm out of the
mercury or let it in, as the case may be. “’ell,
when the boat is ﬁrst put on the water the wireless
switch is so arranged that the current is on the
magnet; therefore, the arm is out of the mercury,
and the driving motors are consequently at rest.
Now, on the production of the ﬁrst wave, the
wireless switch will move round so that no contact
is made at all; therefore,
the current leaves the
magnet of starting switch and allows arm to {all

4th wave—Motors run ahead again.
Cuts current out of reverser solenoid.
,,
5th
6th
Starts steering motor right-hand.
,,
and
Cuts current out of solenoid
,,
7th
motor.
motor
left-hand.
8th
Starts steering
,,
Cuts current oﬁ motor, causing rudder
,,
9th
to ﬂy back to mid-position.

oCo/ln-rr

F—

-

— —o

'—

O'

Hue/It:

luv-Inna

!
i

o --J

o-

Snitch“

I

Of course, if it is neCessary to repeat any action
twice you must rapidly pass through the remainder
of the series by giving the required number of waves
and allowing time to decohere between each wave
The reason for
(an almost instantaneous action).

same circuit as the magnetic starter, but actuated
either way by diﬁerent contacts of the wireless
switch. Pour volts
used to operate the magnets
of all solenoids employed, the high amperage only
passing just long enough to actuate them.

I

r —

L_-J

into mercury, thus starting the driving motors;
.decoherence of relay takes place as explained else
where, so that we have the current on driving motors
only. The second wave can now be produced at
will.
According to my series it will reverse the
direction of the driving motors, thus causing the
boat to run backwards.
Here, again, we cannot pass the large current used
by the driving motors through the wireless switch,
so I devised a mercury reversing arrangement as
shown in Fig. 4.
This is interposed in the

FIG. I.
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steering motor, relatively, to that absorbed by the
driving motor, it can be reversed by the wireless
switches direct without the interposition of mag
netic arrangement.
Two contacts on the wireless switches (one on

iii)

FIG.

3.

“ii

7,?
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is

each) will be required for each direction, because,
as stated earlier,
absolutely essential to break
contact at two points when reversing a series motor.

it

l

Fig. 4 is a rough sketch of the apparatus I
.
It works as followsz—AB is an arm
employ.
supported in the middle on the pillar C free to
move as the beam in a beam engine; E and F are
two solenoids capable of moving the arm A B in
either direction, which motion alternately places
the arms ], K, L, M in the mercury cups N, G,
H, I.
As it is necessary to break the circuit in two
places when reversing a series motor, two mercury
cups are employed—four in all. Also as the current
cannot be left in the solenoids for more than a
few seconds, owing to waste, some provision has
to be made to keep the arms in the mercury, the _
tendency of so mobile a body being to throw them
This is provided for by two steel balls P R,
out.
which are alternately allowed to provide a long
arm and a short—11a, when one ball is at the end
of the arm the other is in the middle, and vice
:wsa.
It was found necessary to interpose a small con
denser (in shunt) in every circuit where a make
and-break of the current took place owing to the
effect of magnetic induction inﬂuencing the coherer.
After this digression, we will return to wave
X0. 2. The current entering the solenoid E places

i!1

21, 1910.
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FIG. 4.
in the mercury cup and lifts the others
out of their cups, thus reversing the direction of
As soon as this occurs, a third wave
motors.
sent which cuts the current out of the
by removing the roller of
solenoid
notch,
the wireless switch one more
"
position; mean~
which is the “off
while, the balls have rolled to their
respective positions the decoherer and
relay have worked, therefore all is at
rest once more and ready for the next

E

is

the arms

now send the next wave—
then sent through
Current
solenoid E, the driving motors and balls on the
arms reverse their position, therefore the ﬁfth wave
can now be sent to cut the current out of sole
noid E.
_
All is now at rest, motors going ahead again
pre
to
wave
and ready for the sixth
operate some
At this point some
arranged steering evolution.
elucidation concerning the arrangement of steering
motor and solenoids may be given.
As only a small current will pass through the
us

is

F

IG. 5.
is

But, back to the steering apparatus. This
shown in Fig.
The action of this arrange
ment on the transmission of the sixth wave has
already been touched upon, but a fuller explana
tion is given here.
consider diagram
self
is

5

I

Let

No. 4.

5.

wave.
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diagram 6, was also tried with most satisfactory
The pull on the rudder is very direct, and,

results.
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thus stopping the driving motor; subse~
quently the series is repeated.
An alternative steering arrangement, as shown in

we will not further coni
explanatory, therefore
plicate by lettering.
On producing the sixth wave in the Series the
wireless switches will both move one more notch,
motor, simul
thereby Cutting in the steering
taneously current is sent through the two magnets,
thereby drawing the armature and
rod, with worm attached, against the
wheel, and revolving it and the rudder
In our
in a pre-arranged direction.
It takes
case it is to the right-hand.
:00 turns of the worm to one complete
turn of the wheel.
At any period the
seventh wave will cause the motor to
stop, the solenoid to demagnetise, and
the rudder to ﬂy back to the normal
position by means of the balance springs
employed.
Should it be found necessary to keep the rudder
over for a longer period than it takes to produce
the maximum deﬂection, the following method of
procedure is adopted, viz. : To strip the thread oil
the wheel after a deﬂection of 30 degsv has been
obtained, thus allowing the motor to run free
and keep the rudder stationary until it is desired
to set the ﬂy-back in action. This is accomplished
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is

as an improvement, might have two quadrant gear
wheels interposed between
the solenoid arm and
rudder shaft, but this
not absolutely essential.
is he solenoids
and B are wound with coarse
wire and supplied with
volts to give a powerful
initial pull, the plunger being retained in position
and D.
by means of the small shunt magnets
desired
When
to return the rudder to its
6

C

is

is

The eighth wave turns the
by the seventh wave.
wireless switches one more notch, thus reversing
the steering motor and turning the rudder to the
left-hand.
By sending out the ninth wave, and
last of the series, the ﬂy<back
put in action once
"
"
more.
Of course,
there
an
oﬂ
position
”
between the “on
positions with all contacts on
the wireless switch. The tenth wave works the
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normal position, the 'current is simply cut out of
the shunt magnets.
(As this was added afterwards,
the remaining data must be surmised, for to
most readers the diagram will prove self-explana
tory.)
In Fig. 8 we have the location of the various
pieces of apparatus arranged in such a manner as
to give good distribution, balance, and accessibility.
The external portion of the relay forms a part of
the conning tower, and, again, the coherer and
It is,
ilecoherer form a good platform for a gun.
in my opinion. imperative that the coherer should
be mounted on deck to obtain direct inﬂuence of
this course even
the wave action, and recommend
it the electrolytic pattern be adopted.
As the boat has worked faultlessly over con

PLAN OF BOAT.
siderable distances and has taught its owner much
that is useful, perhaps this article is scarcely com
plete without some suggestions as to improvements
be
eﬁ'ected.
This would prove
which might
especially the case should any reader contemplate
The co
the construction
of a similar machine.
herer, for instance, was of the ﬁlings order, and
through oxidation.
quickly lost its sensitiveness
To obviate this, one of the electrolytic type would
to ensure
well repay the extra trouble necessary
steadiness
on moving bodies.
Again, I used mercury in the cups of the resist
A more unsuitable material cannot
ance switch.

6:

In conclusion, I have to thank Messrs. T. “1.
Thompson & Co., of Greenwich, for the prompt
manner in which they carried out some special
work in connection with the electrical gear, and
also Messrs.
\Vhitney, of City Road, for many
of cardinal importance.
suggestions

Running Electric Bell Wires.
A

LECTRIC

By W. M. GRAHAM.

bell wires are fortunately very easy
to put up on a wall—a few staples, and the
But if you want to run more
thing is done.
than two or three wires, you must use a heavy staple,
which tears up the wall, especially
when you want to put up another
wire.
There is a wooden single
made -tor bell-wire,
groove casing
but it is fairly expensive, and not
I use for my wires or
very large.
dinary Il-in. electric light casing.
out of which I have cut the centre
ﬁllet with an ordinary chisel.
The
casing then forms a single trough,
which can hold about twenty-six
ordinary 20’s and 22's hell wires.
The capping is screwed on to the
casing by screws in the centre line, just where you
would put them it the ﬁllet was still in the casing.
The screws don’t harm the cotton insulation of
the wires.
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When a new wire has to be laid, there is no need
loosen it, and slip
take off the capping—~just
I have my casing in 4-tt. lengths,
in the wires.
and pay 4s. per 100 it. It can be sandpapered
ﬁrst, and then painted or polished to suit the
woodwork or paper it passes over, and being usually
When
a hard wood, it takes on a very nice polish.
running it along walls, its position must depend
If on a landing, or
on the character of the wall.
place where there are more doors
than one, it looks quite neat it
run along the line of the top of
AI YEIIA
the doors, and is very accessible
In a room, I think the
there.
best place is either just below
the cornice or on the skirting.
if there is moulding on the wall
for hanging pictures on, lay the
casing just above it.
The great advantage of this
I‘lllllhn
“An,
system is that you can so easily
lay wires, and lift them again
without lifting the plaster also,
much neater
and it
you
have a system such as
had,
where there were wires in con
In new: linen.
Inann "may “beﬂl,
bum-lanor-n
mini!“ Zinnuul
ll‘U-ULQYOI\. 'IIT‘ﬂlb
nection with thirty-six pushes,
.l"I~IIIeleven
6-volt
bells,
lighting,
FIG. 8.—Suowmo POSITION OF VARIOUS PIECES or APPARATUS.
and electric bath—a
telephone,
Total length 0t boat. it. ins. Maximum breadth, ins; Maximum depth, ins;
all going along together through
Displacement,28 lbs.; Speed, knots.
a landing.
be imagined than mercury where em~
possibly
ployed in a portable form unless special precautions
SI'BMARINE signal receivers
are
Therefore,
would suggest that in
ﬁtted
being
are taken.
into the submarine vessels of the great navies, which
this particular case carbon blocks be substituted
enable the commander, when approaching the sure
This does not necessarily
for the mercury cups.
face, to detect the presence of a steamer in the
alteration to the existing
entail any structural
vicinity.
design of reverser.
to
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Turret Tools for Foot Lathe.
By HY. GinsoN (Cape Town).
(Continued from page 41.)
having seen a tool for
5. Ii'nurling.>~l\'ever
this operation which was ﬁxed in a turret, a special
design was required, and, after numerotl’s sketches,
that shown in Fig. 11 was evolved. It works
adrnirahly, but was by far the most difﬁcult tool
to make, taking more than twice as long as any
I have tried to
other part of the equipment.
show
the construction clearly in the drawings.
block,
or, rather.
The main features are a square
a two-jawed holder cut from a square block, which
"
"
slide—LL, a slide the position
ﬂoating
holds a
of which, in relation to the work operated on, is
not rigidly controlled by its holder—the two-jawed
aﬁair just mentioned. This ﬂoating slide has
knurls at one end, and itself
two right—handed
contains a rectangular slide carrying a
This rectangular slide is
third knurl.
Operated by a screw, and is kept in its
place by two guide-bars held in position
by six 5-32nds-in. hexagon~headcd screws,
the positions of which are shown.
It is evident that what would be a
correct position for a small screwhead
would not allow a large one to enter, and
to bring
some means must be devised
correct position for
the knurls to the
In the design adopted,
each operation.
this is done automatically by a spring,
which, with the pin it operates on, serves
to keep the ﬂoating slide in its place
without any guide-bar or V-groove, or
other similar device, which would have
A slot
complicated matters considerably.
was cut in the upper jaw, through which
con
That pin was
a pin projected.
nected by a strong spiral spring to another
pin ﬁxed in the jaw itself, as shown, and
somewhat back of the slot, so that the
pull of spring tended to keep the ﬂoating
jaw up to inner face of jaw-piece. To
bring the ﬂoating jaw to the correct posi-_
tion for each operation, a. setscrew was
provided, the end of which projected into
the slot and prevented the pin from
To start
coming beyond a certain distance.
sufﬁciently to
with, the knurls are separated
enable the work to enter freely, and the position
of ﬂoating slide adjusted by the long setscrew so
that knurls are equally distant from the test
\Vhen working, the knurls are forced
piece.
together by the action of screw, and pin in slot
On releasing the
recedes from regulating screw.
pressure the spring draws back the pin in ﬂoating
slide against regulating screw, and everything is
in the correct position for use when the tool comes
round again in its turn. The ﬂ-in. pressure screw
is ﬁtted with two means of operation—one for
light work operated by a small movable rod,
the wrench with Lin. square holes being applied
The rod is removed
when more power is required.
when wrench is applied. This rod will remain
in any position under the action of a light spiral
spring held in a recess, as shown in large detail
sketch of the ﬁtting, which was copied from some
tendency
The well-known
tools.
of
Starrett's
of a coiled spring to ﬂy aside when pressed end

i
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wise is utilised.
The spring used is longer than
the recess, and when
thereby the
compressed
centre portion tends to move sideways, and brings
sufﬁcient pressure to bear on the rod to keep it
in place.
This is necessary, as the rod must be
nearly drawn out after use, or it will catch the
side of rest when
the turret is revolved.
The
tool used to cut the recess is shown in the detail
sketch.
The method of ﬁtting the pressure end
of screw is also copied from Starrett (see Fig. :2).
The screw (tool steel) is formed with its end of
globular form, with a curved groove immediately
behind it.
The bottom of hole in knurl slide is
ﬁtted with a pressure<piece
of hardened steel.
Just inside the mouth of this hole a small groove
is turned with the tool used to cut the recess in
screwhead,
and into that groove a split steel ring
is sprung.
This ring is easily made from one
coil of a suitable spiral spring, bent so as to lie
in one plane.
The split ring opens sufﬁciently

It!
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TOOL FOR Knuauno.
to let
reverse

spherical head enter, but, when the
action is used, exerts enough power to
draw back the block. The ﬁtting must be carefully
made, when nothing could be more satisfactory.
There is the additional advantage of being able
to withdraw the screw for renewal,
if wanted.
To bring the blank into the right position for the
knurls to operate, the stop contained in the body
of tool is adjusted by the setscrew
shown.
The
knurls were made from a piece of well annealed
tool steel by_ pressure from new knurls, which I
to have
by me. They are perfectly
happened
sharp, and look as if cut with a point too].
After hardening, they were tempered, so as only
just to show a change of colour.
6. Cut-uﬁ Tool.—This is another original design,
but after making the knurling tool it was an easy
task.
Fig. [0 shows the pattern adopted, con
sisting of a. square body containing a rectangular
slide holding the cutting-oft tool, and a V-shaped
for use when round stock is cut. This
steady
when the hexagon
steady is, of course, removed
the

july 2:, row.
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bar is being operated on, and in practice I ﬁnd
it is very seldom required, as the tool can be brought
However, it was good
close up to the chuck.
practice in ﬁtting, for both ends being made with
vees it had to be scraped to a ﬁt when used either
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In taking up the work for the next series of
operations a much easier task lies before us.
7. Stop for length is the same as used for turning (i).
8. Centrei'ng and Facing End 0/ Stock—The tool
is based on that for pointing (Fig. 7), and is shown
in detail in Fig. 13. It consists of a'body and
stem of the same dimensions as Fig. 7, but, instead
of three radial cutters, holds a 5—16ths-in. two
ﬁuted drill in the centre, and two ﬂat cutters so
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Fig. /2
FITTING

PRESSURE

END or Scnew.

The
It was then case-hardened.
way.
tool block is simply a piece of mild steel
rectangular in section, with one end cut
slightly slanting, as shown, so as to sup
port the cutter as close up to its work
The lower edge of cutter
as possible.
is bevelled
xo degs., the bed being shaped
to suit, so that pressure
on the top or
cutting edge tends to keep it in position.
The cutter is further held in position by
two ﬂat-headed
as shown, and
screws,
any thrust is taken by a hardened grub—
screw.
To enable the recess for cutter to
be got out cleanly, a cut was made across
the block with a hacksaw, and the shaper
tool then ran clean into the sawcut.
A
vertical
hole is cut right through the
body of tool, as shown, to admit of the
lubrication of cutting edge and the exit
of chips.
The ﬁtting for pressure or feed
screw, and the arran ement of stop for
position of cut are
uplicates of those
and 12).
employed for the knurler (F igs.
This completes the tools required for

_
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arranged in slots that their cutting edges-flit
into the ﬂutes of the drill and are on a diameter
of the body of tool. By this construction the
short, stitl point of drill cuts first, and serves
to steady the work when the ﬂat cutters come
to take their cut; at the same time, it leaves a
correctly formed centre for the drill which follows.
The size of slot is the same as for the pointing tool
(Fig. 7) ; the outer cover is also of the same dimen
sions, and is shrunk on.
The grubscrew is a dupli~
TOOL

FOR

CENTREING AND FACING.
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turning and its resulting operations, but
those
for boring and
before describing
110 FOR BORING Recsssss AND HEADS OF SCREWS.
I should like to say that all ﬂat
tapping,
cate, and the same jig (Fig. 14) is used to bore
surfaces, whether outside or recesses for rectangular
the recesses for the heads of pinching screws.
slides, were got out with a small hand shaper
which tool I should
9. Drilling—In Fig. 15 I have shown a ﬂat drill
(7-in. by 7-in.), without
All sliding
held in a simple holder made from square iron.
hardly have cared to tackle the job.
This is a good form for‘brass, especially when
surfaces,
except those for the ﬂoating slide in
followed by a reamer.
For the majority of work,
knurler, were properly scraped to a ﬁt.

The Model Engineer

54

however, an ordinary twist or two-ﬂuted drill,
with i-in. shank, is quite good enough,
whilst
for the smaller sizes the little chuck with i-in.
shank mentioned in the ﬁrst chapter has been used
successfully.
to. Rimming—This
ﬁtting (Fig. 16) was really
made more for exhibition purposes
than practical
use.
The reamer is held in a plain holder, and
had three ﬂutes made with a circular-edged milling
cutter, placed as shown in the enlarged' detail
(Fig. 17). I found it was not easy to back off the
lands between the ﬂutes in the ordinary manner,
and, with the reamer made parallel, the tool bound
in the hole and gave trouble. This trouble ceased
when I gave clearance endwise by making the
body of reamer vary slightly tapering towards the
holder. This may sound unorthodox,
but it
works in practice, and the reamer would require
a lot of grinding to render it so much under size
as to require renewal.
With a good milling attach
ment, it is not a difﬁcult tool to make.
The hole
in holder was ﬁnished 5-16ths in. with a standard
and the cutting tool turned from silver
reamer,
steel of that size.
About i in. at the cutting end
was hardened right out and left so, the shank
being soft.

and Electrician.

to
ﬁfty graduationsl giving ﬁnal adjustments
r-Ioooth in. The position is ﬁrst roughly ﬁxed
by the sliding 8—in. rod.
When describing the making of turret block in
the ﬁrst article, it was mentioned that marks
were placed on the top of saddle and edge of lower
slide to enable thEm to be brought to the position
they occupied when the l-in.
holes for tool shanks were bored.
Those marks, like the gradua
tions in swivel slide of rest, are
very useful for the purpose in
but do not aﬂord a
tended,
sutﬁciently ﬁne indication for
the
ﬁnal adjustment,
which
to be accurately made
requires
if the concentric tools are to
work satisfactorily. My practice
is to keep a special piece of fin.
bright round steel rod, which is
ﬁxed in one of the turret holes.
A chuck with fin. hole is placed
on mandrel, the slide-rest is set
by the special marks as nearly
as possible to position, and the
turret is then adjusted until the
rod enters and slides correctly
in the hole in the chuck. The
sense of touch will soon
biggxfg:
tell
when everything
the operator
SUDDREST
is correct, and he Will ﬁnd _out
m
that setting up the turret is a
Posrnom
ﬁne test of whether the top slide
is correctly set for parallel turn
If not, the l-in. rod will soon bind in
ing.
the hole of chuck.
The position of turret once
found, the cross-slide is locked in position by the
stop shown in Fig. 19.
Since writing this article, I have got out the
design for an attachment to enable long, slender
articles to be turned by a similar (knife-edged)
type of tool, a veed steady
being carried in the
same holder as the tool.
Up to the present,
however, it exists only on the drawing-board.
Should it, when made, prove a success, I hope to
describe it in these pages.
Meantime, my remarks
have been conﬁned to such tools as have been
actually constructed and used.
The next and concluding article ~at least for the
present—will deal with a lathe attachment embody
ing many interesting features.
(To be continued.)

g

new
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Il- Tapping.—The tool for this operation is
exactly the same as that for screwing (Fig. 9), ex—
cept that the portion marked X in the drawing
is omitted.
The die has a square hole for taps, and
-is furnished with the Green River sets.
It holds
all taps within the range of the equipment quite
The distance the tap is allowed
satisfactorily.
to penetrate is judged by eye, no ﬁxed stop being
There
possible without inadvisable complication.
is no room for a friction device of suﬂicient strength
to prove efﬁcient when using the larger sizes of
In practice no difﬁculty has been experienced
taps.
on this point, and, so far, no taps have been broken.
After tapping a nut or other article, the saddle
of rest is moved back just a triﬂe, the lathe reversed,
and, rotation of the tapholder being prevented by
hand, it and the tap slide back into the tody of
ﬁtting, ready for use when wanted again.

21, 1910.

12. Cutting'Oﬂ.-—The same tool as that already
described under 6 is used.
This completes the series of fools I have so far
ﬁtted to my lathe, which afforded me quite as
much interest in the making as the average model.
They are, moreover, of considerable use.
I ﬁnd that no description has been given of the
Fig. 19
stop used to lock the cross<slide in position.
A block screwed for a {-in.
gives the details.
Whitworth thread (20 to the inch) is made, with a
stem which is screwed into the lower slide in such
a position that its head just clears the top of
A block made to the shape shown in
saddle.
detail is fastened in one of the T-slots of saddle so
that a i-in. steel rod is held therein, the block
sawcut so that. when the holding-down
being
bolt is tightened, the i-in. rod is pinched. A thin
nut is required to‘clear under side of lower slide.
The head of screw will be quite large enough for

"

1'

July

/9

July

The Model Engineer

21:, 1910.

Practical Letters from Our
Readers.

[The Editor imn'lcsmains to make use of this column for the lull
discussion 0/ matters0/ Medical and mutual interest. Late"
my be signed with a nom-de-plume i/ desired, but the lull
mm and address0/ ill: sender MUST invariably be attached,
Mougll not necessarilyfor publication]

Electric Clocks.
To THE EDITOR or The Model Engineer.
DEAR SIR,—With reference to the design for an
electric clock in THE MODEL ENGINEER for June
30th, I should like to know if Mr. Brewerton has
made the clock similar to the design
and if so, did he ﬁnd it satisfactory P
It seems to me that the form
of contact shown, viz., a brass
pin dipping into mercury, would
lead to trouble.
Supposing the
time of the contact was 3 sees.
(it would probably be much
battery
more
than this)
the
would be working for 72 mins.
per day, and this is a great deal
for Leclanché cells or others
which
require practically no
attention.
Of course, accumu
lators could be used, but one
the
does not want to change
battery every month or so.
Again, the brass tube form
ing the sides of the contact box
and the brass pin should be
The
replaced by iron or steel.
best material for the pin would
If
undoubtedly be platinum.
brass was used for these ﬁttings
they would
probably not last
long. The mercury would slowly
amalgamate with the brass, and
even if the box and pin did
not crumble away the height of
the mercury would be lowered
enough to prevent it
perhaps
making contact.
I am very interested in electric
clocks, and think Mr. Brewer
ton's idea very good, especially
Before
the secondary clocks.
making one, however, I should
like his opinion on the points
I have
mentioned. — Yours
truly,
J. W.

he

gives,

end Electrician.
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constituent of the brass, and the result is, after a
few hours' working, the mercury is sticking all
round the case.
(3) No locking stop or back stop click is provided,
both of which are necessary to prevent the un
balanced hands racing round when in certain posi
tions.
(4) Glycerine being very hygroscopic, the vis
cosity varies from that of pure glycerine to little
.
more than that of water.
(5) With a current of a few seconds duration per
minute the minimum current required would be
20 amp-hours per week, which would require the
use of accumulators or the light mains, both of
which are unsatisfactory for clock work—Yours
W. COOPER.
faithfully,

FIG. r.—Eu-:crmc MONO-RAIL MODEL BALANCING 0»: rue FLOOR.

To me EDITOR or The Model
Engineer.
DEAR SIR,—The design for the
electric clock described by A. E.
Brewerton in your issue for
june 30th is bad, for the follow
which may be of
ing reasons,
value to anyone thinking of constructing one.
(I) If the master clock has to be wound up daily,
there is little advantage in transferring the time to
a secondary dial.
(2) The mercury globule used for the contact
becomes oxidised under the action of the sparking ;
In addition, the mercury amalgamates with the zinc

To

An Electric Mono-rail Model.
EDITOR or The Model Engineer.

THE

DEAR SiR,—T enclose herewith some photos of
my electric mono-rail model—some of which you
may perhaps like to publish. The new electric
With 6 volts it takes
gyroscope is very successful.
With
3 amps, and will hold up 20 to 30 lbs.
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be

10 volts and 4 amps. it runs about 3,000 a minute,
and will hold up 40 to 50 lbs., and this in spite of
the fact that workmanship is very bad and it
Fig. I shows the model
offers a big air resistance.
balancing on the ﬂoor. The exposure in photo—
graphing was one minute. The model was subject
to disturbing forces, and the photograph shows
in an interesting manner the fact that while the
“
stabiliser" moved the car itself remained quite
steady. Fig. 2 is a view of the same model as seen
It shows the form of the motor used,
from below.
The
with a shuttle F.M., and a gramme ring.
Fig. 3
latter revolves and has internal cogs.
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better, and the thing is quickly tried; where on a
big engine drawings must be got out and patterns,
etc., made, the cost considered,
and the thing,
As a motor
perhaps, abandoned for that reason.
engineer and designer
I have come across almost
dozens of likely ideas for new engines and machines;
but having neither the time nor money, have been
unable to work them out, and the manufacturers,
as a rule, are pretty conservative, and not keen to
their idea of trying
try new things.
Besides,
a new engine, for example, being to make a full
size one to suit their standard car, which means,
of course, a big outlay and a serious loss if the
thing were not a commercial success.
If ideas are wanted to work on, I could recom
mend a visit to the Patent Ofﬁce.
One can ﬁnd
there scores of patents which have been abandoned,
with the germ of a good idea, which probably has
never been worked out owing perhaps to the inven
tors lacking the tools, money or skill to make them.
Many very old inventions contain the germ of
an idea which, with the further knowledge given
by later progress, has a chance of success.
I was particularly struck lately by a model of a
motor car to } scale, illustrated in The Autocar,
which, it appears to me, must have cost almost
as much to build, if time and material were rec
koned, as a full-size standard car could be bought
for. A very pretty piece of work indeed, but it
has not served
a useful purpose in advancing
knowledge to any extent. The same amount of
ingenuity and skill expended on a likely new type
of machine has the possibility of being a much
greater source of satisfaction to the maker, and a
possible proﬁt as well.
Of course, I suppose I look at things from a
different standpoint from most amateur engineers,
but the point of view of an outsider may be of
interest—Yours
ﬁuly,
A.
BOOTHROYD,
M.].I.E.

“I

\Q

-' Kiel.»

FIG. 3.—-THE ELECTRIC Moron.
shows an enlarged view of the motor. This was
hastily put together for experimental purposes,
so the winding is not as carefully done as it might
have been.
I think these photographs may be of some
interest to those of your readers who have been
following my recent articles in THE MODEL EN
V. E. Jormsox.
GINEER.—~YOUI'S truly,

To

Experimental Model Making.
THE EDITOR or The Model Engineer.

DEAR SrR,—As more or less of an outsider in
the model engineering world, I have, on visiting
THE MODEL ENGINEER Exhibition, and elsewhere,
been much struck by the seeming lack of originality
in general.
It appears to me that model engineer
ing lends itself particularly to trying the principle
of a new idea on a small scale, and most useful data
can be obtained for working out a full-size machine.
The principle can also be tried much quicker, as
the parts are small and more easily made.
I have,
for example, in trying a little idea, found it much
better to try it on a motor bicycle than on a large
"
“
fake
engine. One can
things up so much

To

An Overtype Dynamo.
THE EDITOR OF The Model Engineer.

DEAR SIR,——Being an old reader of your valuable
paper, and having gained a great many hints from
same, I thought it would not be out of place to
send you two views of my dynamos, which I and
a friend—who
has
the
indispensable lathe—
ﬁnished a short time ago.
The size of the machine
is very deceiving, as I was sitting in front of it:
therefore making me look small, although the
length of shaft is I3 ins. (Photo not reproduced.)
As you will see, it is an overtype, and will light
twelve 25-v01t lamps at about 3,000 r.p.m. There
are 5 lbs. of zo-gauge
wire on the ﬁelds, and
The commutator we
% lb. on the drum armature.
made out of copper tube.
It has twelve segments
insulated with mica.
The bed and ﬁelds were
particularly clean castings, and did not want much
The hearings were bored out to
scrutﬁng up.
Next we ﬁxed and clamped
§ in., and ﬁtted.
them to bed, then rammed a cutter bar through,
and bored out the ﬁeld to 2 II-16ths in., making
a clearance
of I-r6th in. for armature.
There
was about 1} in. of stuﬂ to bore out, but being
beautifully soft we made light work of it.
The pulley is r Ir-Ioths ins. diameter, and
I 5~16ths ins. on face; it is of mild steel, keyed on
to shaft.
A cast-iron one is better, I think, as
it has a better grip.
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The brush rocker we ﬁxed and bored on the face
plate, the handle of which I managed to turn out
of a bit of ebonite.
The ﬁelds are ﬁtted with
bobbins, as is the usual practice;
also on each
one are the terminals, which are castings ﬁled up
and screwed
on to blocks of teak.
The side
shields are brass.
I think the addition of these,
and the brass plate on top, gives the machine a
nice ﬁnish.
The dynamo will also act as a motor; it drove
the sewing machine nicely on 4 volts, but if about
25 to 30 volts were available I consider it would
drive an amateur's workshop.

A MODEL OVERTYPE Dynamo.

By W. J.

It took us about six months to build. working
on an_average of ﬁve hours a week.
I do not
begrudge the time spent, as I am very pleased
with the result. Hoping to have the great honour
of seeing it in a corner of one of the coming issues,
I remain, yours faithfully,
W. ]. STEVENS.

The Society of Model Engineers.
[Mom

0/ medr'ngsshould be sent to the ofﬁces0/ THE Mount
Excuses million! delay, and will b: insrrlrd in any par
lzcular issue 1/ receiveda after nine days beforeits usual dak
of publication]

London.
N Saturday afternoon, July 9th,

a party of
the members
visited the works of the
Metropolitan Water Board, at Hampton,
spending some hours inspecting the great variety
of pumping machinery installed there.
The works
with their reservoirs and ﬁlter beds cover a very
being some
large area, the different engine-houses
to three
distance apart, and originally belonged
this, too, accounts
or four different companies;
for the great variety of the machinery installed.
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The ﬁrst set seen, and undoubtedly the ﬁnest, were
three triple expansion marine type engines, housed
Each
in a very handsome and well lit building.
engine is capable of pumping 7,000,000 gallons in
These
were
working.
24 hours, and all three
engines were without doubt the ﬁnest examples
of engineering
work ever seen by the members,
and every portion of them was polished to the
greatest
perfection, and evoked great applause.
Other units comprised two very large beam en
gines, erected in 1869 by Harvey & Co., of Hayle,
which, although only used as stand-bys, were
The cylinders
likewise kept in perfect condition.
were 8 ft. diameter by 10 it. stroke,
the ponderous beams weighing about
Another house con
50 tons apiece.
tained two very large vertical com
pound engines, with ﬂywheels 21 ft.
in diameter, and amongst other
interesting units were horizontal
and vertical Corliss engines, hori
zontal Worthington engines of great
size, and a very curious Seine rotary
engine with two inclined cylinders
at the base of a triangle at the top
of which the crank discs and pump
rods were ﬁxed. The ﬁlter beds
and machines for cleaning the sand,
the boiler- houses and numerous
steam cranes were also inspected,
and a very ﬁne machine shop, with
some large lathes and other tools,
This latter
took a lot of attention.
contained a ﬁne specimen of the
work turned out in the shape of
ﬁre engine,
a two-cylinder steam
the design
and workmanship of
which was greatly admired. After
expressing our thanks to our guide,
the party dispersed.
FUTURE Visit—Thursday, July
28th, visit to G. W. Rly. Works,
at Swindon. — Full particulars of
the Society and forms of applica
S'revens.
tion may be obtained from the
Secretary, HERBERT G. RIDDLE, 37,
Minard Road, Hither Green, S.E.

Heaton and District Model Power Boat Club.
of the above Club was
July 7th, 1910, with
Mr. Boyd (Secretary of the Newcastle Society of
Mr. G. Wood was
Model Engineers) in the chair.
elected President and Mr. 1. Burdis Secretary and
We intend to hold our next meeting
Treasurer.
at Forster‘s Victoria Cafe (corner of Shields Road
and Matthews Street, Byker) on Thursday, August
4th, 1910, at 7.30 p.m., and will be pleased to see
there anyone who is interested.-]. Bunois, Secre
tary, 88, Mowbray Street, Heaton, Newcastle-on
Tyne.
inaugural meeting
THEheld
on Thursday,

Tne “M.E." HOLIDAY LETTER COMPETITION.—
Attention is directed to the announcement relating
to our “Holiday Letter Competition," which ap
“ The Editor's Page.“
peared in last week‘s issue on
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Opening of New Model Yacht Lake; Broomfield Park.
'

Regatta of the North Mlddlesex Model Navigation Society.

event, which took place on Saturday,
alities; for all they knew, a future British admiral
of twofold
interest — it
might be amongst the juvenile model yachtsmen
I‘HIS
1‘11)’ 9th, was
marked a. recognition
who brought toy boats to sail there.
by a municipal
authority of the sport and pastime of model
Credit is also due to Messrs.
Bolton, Cox
yacht sailing and mechanical propulsion, and
grove, and Emmerton, members of the Parks and
heralded an addition to the model yachting asso
Open Spaces Committee, for their interest in the
ciations of the United Kingdom.
scheme.
Both parties are
to be congratulated—the Southgate Urban District
The vote of thanks having been enthusiastically
Council upon their enterprise and foresight in
Mr. Carpenter brieﬂy acknowledged it,
passed,
and the Regatta commenced.
This function had
encouraging a healthy and attractive pastime of
considerable educational value, and the North Mid
been hurriedly organised owing to the lake being
dlesex Model Navigation Society for the part which
ready for use before the date originally~anticipated.
they have taken in bringing the need for the Lake
Only ten days being available, the Club Com
to the attention of the Council. The Parks and
mittee had not been able to give as much
Open Spaces Committee of the Council, who were
publicity to the arrangements as they originally
deputed to deal with the matter, have very sensibly
intended.
The events
were
therefore in the
constructed a lake for the primary purpose of
nature of a general free invitation to any boats
model boat sailing and running, and not, as un
and any competitors to compete for certain prizes
is sometimes
this
fortunately
the
made
generously given by various donors to encourage
case,
recreation subservient to ornamental appearance
a public demonstration of model yachting.
These
and other considerations. They have also wisely
prizes were as follows : A handsome model Britannia
adopted an elongated,
and not a circular shape,
type sailing yacht, correctly designed and built,
. with the length placed approximately North
and South;
the effect of this will be to
develop all points of sailing, instead of favour
ing the development of a particular type of
boat by local builders of model yachts.
A large crowd of sightseers were present,
the local divisions of Boy Scouts render
ing capital service in keeping the margin
clear.
W. Carpenter, Esq., Chairman of the
Parks and Open Spaces Committee, made
a formal opening speech.
In a few happily
expressed words, he referred to the difﬁcul<
ties which had to be overcome
in making
the lake and his pleasure at seeing its com
pletion for the use of the public.
He men
tioned that the scheme was largely due to
the efforts of Mr. Melvill and the persistence
of the North Middlesex Model Navigation
Society, through their Hon. Secretary, Mr.
C. H. Gaggero.
He desired that credit should
be given to Mr. Charles Grifﬁn Lawson,
surveyor to the District Council, and to
Mr. james Hill, the Council's foreman, who
were responsible for planning and carrying
THE NEW MODEL Yacnrmc LAKE: Pnoro TAKEN
out the work. He further dwelt upon the
PREVIOUSLY 10 THE REGATTA.
advantage which the lake would be to
people using the park.
With regard to the
regatta and the North Middlesex Model Navigation
by Messrs. W. ]. Bassett-Lowke, Ltd.; a water
Society, he mentioned that the lake was not for
colour drawing, by Mr. G. Coleman Green (Hon.
the privilege of that Club alone, or for any one
Secretary Norfolk and Norwich M.Y.C.) ; a model
C1ub-—it
was free to all.
The North Middlesex
sailing yacht, by Mr. E. W. Hobbs, for the
Model Navigation Society was the only Club which
Juvenile Race; a bound volume of THE MODEL
had applied to hold a regatta on the opening day,
ENGINEER (January to June, 1910), by Mr. Percival
and therefore the use of the lake had been granted
A.I.Mech.Ev
Marshall,
(Editor), to whom the
to them that afternoon.
Society tender hearty thanks.
\V. Holmes, Esq., Chairman of the Council,
of
the
The programme consisted
following
items :—Part I:
proposed a hearty vote of thanks to Mr. Carpenter,
type),
(I) Yacht Race (any
and referred to the great trouble which that gentle
boats over 3 ft.; (2) juvenile Race (any type),
man had taken in seeing the scheme carried through
if under 3 ft.;
all boats,
(3) Schooner Race.
in the best and most satisfactory way.
or Petrol Boat Race—(a)
Part
(4) Steam
Mr. Willis, Chairman of the Fire Brigade, seconded
boats over 3 ft. 6 ins., (b) boats under 3 it. 6 ins. ;
the vote of thanks. He said that the lake was a
(5) Electric Boat Race—(a) Boats over 3 ft. 6 ins.,
comparatively small aﬂair, but it had great potenti
(12) boats under 3 ft. 6 ins.; (6) Steam v. Elec

II:
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tricity Race; (7) Baby Race, all boats of any
type under 2 it.
Unfortunately for the sailing yachts, the wind
was extremely light, at times dying away altogether.
The racing was consequently very slow and of an
unsatisfactory character. The Juvenile and Baby
Races were unable to ﬁnish, owing to calm.
The calm weather, though so much against
the sailing yachts, was the very thing desired by
They failed,
mechanically-propelled
the
boats.
however, to take advantage of it, and made a
The occasion deserved
most disappointing show.
a much better support from motor and steam boat
owners,
only three boats responding (two others
arrived late in the afternoon), without reckoning
Mr. Gaggero's tiny steamer, St. Giles, which entered
for the Baby Race. They all broke down, so that,
eventually, the mechanical events had to be aban
and the prize transferred to the second
doned.
boat in what was decided as the best race of the after
Delves
Folly
noon.
(steam hydroplane)—Mr.
one
spasmodic attempt at
Broughton—made
running, but stopped ignominiously in the centre
of the pond, from which she had to be rescued by
of what she
a line, having given only a suggestion
Scarlet Runner (steam)
can do in the way of speed.
ran two or three trial runs very well and then
retired, having lost the pin connecting her engines
(petrol)——Mr.
with the propeller shaft. Stentor
Mills, V.S.M.C.——did make some show of proper
running and saved the situation from absolute
but her pace was curiously uneven, and
failure,
though she did start and run one complete ofﬁcial
course, she stopped in the centre of the lake at
When rescued, it was found
the next attempt.
her engine had stopped on a contact and exhausted
the ignition accumulator, so that she had to retire
though with some amount of credit,
disabled,
considering the circumstances. It was much to
I did not show her real
be regretted that Folly
it would have been an
pace to the spectators;
education and roused them to enthusiasm. The
most sporting occurrence of the day was the io-rater
Race, when Mr. D. George‘s beautiful little ail-rater
sloop, sailing true and clean in the light breeze,
ran away and handsomely beat the big io-raters
competing with her, receiving applause as she
Appended is the oﬂicial
scored her popular win.
list of awards :—
best race).—Fi'nal
RACE (decided
IO-RATER
Heat—First prize, Britannia sailing yacht, given
Ltd.; awarded to Rover (Mr.
by Bassett-Lowke,
Second
prize, water-colour drawing,
P. George).
given by Mr. G. Coleman Green (Hon. Secretary
Norfolk and Norwich M.Y.C.); awarded to Irene,
by Mr. E. W. Hobbs, owned by Mr. W. T.
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entry of the afternoon ; nine entries, eight started.
Owing to the calm, this race did not ﬁnish. A
large number of the boats had to be removed from
The only steamer in the
the water with a line.
race ran short of fuel at the critical moment and
the race started without her.
acted as
Mr. W. T. Vine (Highgate M.Y.C.)
Umpire and Starter.
We are informed that the Regatta was
ﬁnancial
and congratulate the North
success,
‘ddlesex
on
their
Society
Model Navigation
enterprise
and
and on having a most pleasant
entertaining
afternoon. The Hon. Secretary is Mr. Claude H.
Gardens,
Bowen
57, Arcadian
Gaggero,
Park
an;
London, N.W.
Ladies, as well as gentlemen
1
eligible for membership.

Queries

and

Replies.

Allmlwn is “partially dinded to ﬂu variouscondition:givenbelow,
and no noticewill be taken of Queries no! complyingwith the
be
directions therein slated. Latins containing Queries must
"
marked on the top left-hand tamer of the envelop: Query
Depnrirnenl." No communication:but those "lining to the
Owner should b: enclosedin the some mvdopr.
The
arc vslltdedfrom the Querieswhich haul bun
t/leowi'r'l‘g
VIC! Y :—
[23,633] Connectlons for Shocklng Coil. C. F. N. (Ely)
writes: I should be very pleasedif you could help me with the
following. I am making a shocking coil described in No. 8 of
your handbooks,and i am at a lossas to the connections. (1) Where
does the wire end of primary coils go to? (2) Will you explain

nle

I

sailed
we.
RACE' (decided second best race).—
SCHOONBR
Only one schooner (of large size) entered ; all
other
large yachts were accordingly admitted.
First prize, bound volume of THE MODEL ENGINEER
(january to June, 1910), given by Mr. Percival
awarded to Teddy (Mr. F. E. George,
Marshall;
member).
JUVENILE Race (all boats, if under 3 ft.).—Owing
Prize
to the calm, this race was not ﬁnished.
awarded to the ﬁrst boat ahead (close to winning
post): Model 15-in. Cynthia sailing yacht, given
by Mr. E. W. Hobbs; awarded to White Wings
(Miss M. Matthews, age 1!, member).
BABY RACE (all boats under 2 ft.).—Largest

0

Ola—all

N" 23633

the connections of switch, using a resistanceof ﬁne iron wire?
Should be favoured with sketch of connections.
The
diagram shows how to connect for the coil to which
er.
you re‘above
Bnglne.
S. H. R. (Putne' )
[23,669] Built-up Launch
No. 9, “ How to B
writes: Referring to chapter in handbook
'
e," I wish to make one with a
a Model Slide-valve Launch En
ii-in. bore by 2-iu. stroke. ll doubled all the dimensionsgiven
in the book, would it be correct, or do someof them vary? The
by i-in. stroke, ﬂywheel
dimensions in the book are l-in. bore
4 ins. diameter. Would I have to make mine 8 ins. diameter,
and approximately what weight would it be? Does the slide
block work between the two guide 8 C? Also would you give
me a sketch of the-piston-rod? Is it fastened in cylinder by a
nut, or how?
Notice that the engine referred to is one Hn. by l-ln., so that
to double the dimensionswould give you an engine ii-ln. by r -in_
not ri-in. by z-in. It is permissible to double all dlmonsrons
given, thin scaling ed to double the size, but it is not usual to
employ built-up cylinders for enginesas lar e as i}-in. by i}~in.,
bcCausesuch cylinders do not lend thorns ves to high pressure
work. The ﬂywheel can be scaled08 like the rest of the engine;
the weight would be about a couple of pounds. Y5, the cross
hcad slides vertically between the guides B and C shown in the
drawing. There are separatedrawings of the crossheadon page62
of the handbook, showing the grooves which ﬁt to the guides.
The piston-rod is merely screwed into the piston. The serew
should be a good ﬁt and should have a shoulder to screw up to,
then this methodwill be found quite satisfactory. This is clearlv
'
shown in the drawings.

'
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of the gear, and need not be consideredin settling the point 0!
cut-oil. The eccentric should have sufﬁcient throw to open the
valve—5.0., should give a travel to the valve spindle equal to
twice the
openin required plus twice the lap of the valve.
The curvepart
link does uty to reversethe reciprocating movements
of motion of the die block in relation to thoseof the crank and
crosshead,and to do the same by an inﬁnite number of steps
from full back gear to mid gear or full forward gear. It has no
other function. The vibrating link is attached to the crosshead
and looks after the advanceof the valve. The systemof kvVerage
such that when the crank
in the " dead " position the valve

25344
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[23.344] Settin Out Walschnerts‘anve Gear.
’ould you kindly insert a sketch _ln the
(Surrey) writes:
"
Queries and Replies" in THE MODEL ENGINEER showmg the
dimensionsof the various membersof the Walschacrtsvalve gear
Will
suitable for Pin. stroke cylinder, valve.travel 3-16thsin.
connected to the
you also kindly tell me why the radius rod
have made model
combination lever below the valve rod?
of part of the gear without the combination lever, anchor link
and crossht-adarm, but with the radius rod jointed direct to'the
quite satisfactory; but am anxious
valve rod, and the result
to make a correct modcl_of the whole of the gear.
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SETTING Our VVALSCHAERTS
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moved to one side of the centre to an amount equal to the pne
scribed amount
lap and lead. This also has no other function,
and depends neither on the eccentric nor on the position of the
die in the curved link. The latter being the cam, the lead of the
valve is, of course, constant. However, all these movements
give to the valve a beautifully correct motion, and also effect an
excellent steam distribution. When well linked up there is no
excessive compression like that obtained with the Stephenson
is, therefore, good valve gear for compoundengines
motion.
and for engineswhich have heavy loads to pull at moderate
rather than for those running very fast with lighter loads. So
t.

to

t

is

a

it

is
a

The limiting dimensions of “falschaerts valve gear are few,
links dependen
and the exact lengths of the various rods
tirely on the general arrangement of_t_he engine to which it is
ﬁtted, and to the most convenient position for fixing the fulcrum
very scientiﬁcvalve gear,
in of the curved link. Walschaerts
has chaiacterisiics which, as an eminentengineeronce remarked
satisfactory
to the writer, are necessaryto the construction of
mechanicaldevice, viz., that each part is designedto do one duty
and nothing else. The eccentric moves the link and has no other
the valve
the fullest extent
urpose than that of
" when
"
plays no part in the advance action
used. opening
‘full gear "
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Reviewsdistinguishedby an asftrisk have beenbasedon actual
Editorial Inspection thegoodsnoticed.
Electrical and Mechanical Goods.
We are asked to notify readers that Messrs. E. A. Watkins
and Co. have opened a shop for the sale of the above-mentioned
classof goodsat 95, Pluhet Grove, East Ham, London, E, Messrs.
Co. are contractors for electric lighting, signs, motors,
Watkins
bells, and telephones; they manufacture ignition, X-ra
and
medical apparatus, etc., and undertake all kinds of experimental
and ﬁne engineeringwork.
New “Powerful " Toolholder for the Lathe.
The Realm Machine Company, of tor, Harlington Road, South
Lambeth, London, S.W., send us one of their No.
drop-head
"
type Powerful" lathe toolholders. It is arrangedto take cutters
of ordinary square section steel which are clamped by
slotted
bolt at a suitable cutting angle, grinding for front clearancebeing
all the shaping required. The bolt swivels so that the tool may
'
be set for right- and left-hand side cutting as well as front cut
one shape of cutter thus serving three purposes. The holder ts
the
made,
body
hardened. There
strongly and substantially
are two patterns made, the drop'hcad and straight types, and
they arealso madefor shapersand planets. The makersclaim that
these toolholders are the most powerful and durable yet placed
on the market. Our Laboratory reports as follows :--“ We have
tried the Powerful toolholder on ordinary lathe work for
about two week's
cast iron, wrought iron, and steel
during
.
uite satisfactor
here was no slippin
regular use and ﬁnd
of the cutter, and the design usefulan convenient. As speci
test we reduced
5-16thsin. diametermild steelbar to 3-16th;
length of in. in 3i minutes in a 4-in. centre
in. diameter for
good tool and
treadle lathe without difﬁculty. We consider
are very pleasedwith its “working.”
The Powerful" Vice.
"
Powerful"
The same makers also send one of their 3l-in.
of the parallel type, with cast-iron bodyand hardened
vices. It
jaws,
which
open
faces
to
the
to
steel detachable
3} ins. The
screw has square thread working in a cast-iron nut cast in one
piece with the body. The woe is _well ﬁnished and of moderate
price. The makers claim these Vices to be the most powerful
on the market, and that the bodiesare castof a speciallytoughened
Laboratory reports as follows :-—
grade of crucible iron. Our
well made
We have examinedthe 3i-in. Powerful vice. It
and the designof the jaws very good. We anticipate thesevices
to prove useful and semceable,and note that the one in question
is marked British made.’ in reply to a questionon the probable
wear of the nut, the makersstate that they have inspectedﬁfteen
vices of various sizesthat have beenm constant use in their works
for two yearson heavy work and ﬁnd the wear not appreciable."
x

,

a

is

'

r a

it
a

l

aa
x

is

it

‘

is

is

is

'

’

a

is

‘

New Catalogues and Lists.
,

y ).

is

8:

,

Nagasaki and Kobe, Ja
The Mitsu-Blshl
Co., 16, Ph pot
Come-inn
.
Stockton
have, through their agents,
Lane, London, E.C., sent us a well-illustrateddescriptivepamphlet
of their Shipbuilding and Engineering Works and Docks at
interesting to note that modeLsof
Nagasaki and Kobe. It
these Works and Docks are on exhibit at the Japan-British Ex
hibition in Pavilion No. 4.7 (Japanese Education and Indus
There also model of the turbine steamer(‘hi'yoMam, built
the largest vessel yet
them for the Toyo Kisen Kaisha. This
built in Japan, and registers 14,000tons gross, and has a speed
of 2! knots.
Messrs. Rngoslni 6: Co.. Ltd.. Albion Wharf. Bow, London,
13.,have recently issued new list of their productionsin the way
of varnish and paint, lubricating oils, turps substitutes, concen-'
trated size, glues, putty, gold leaf, and various other materials
of
similar nature.
has sent
[3, F, Guy, 77, St. John’s Road, Bootle,“ Liverpool,
" small-power
us an illustrated leaﬂet dealing with the Coy
motors, dynamos, and combined electrical sets for charging
accumulators. The same ﬁrm also supply vacuum cleaners,
and cooking apparatus,and gas, oil, and hot
tyre pumps,
heating
w‘ be pleuecl to give quotation for any special
air engines,and
requirementin theselines.
is

.
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a
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The News of the Trade.
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a

ngV—TE

A
Where TV — travel of valve, and TE — diameter of pitch circle
of eccentric. Now, the distance A must be determined b ex
perience. It is advisable to limit the swingin of the curve link
to less than a total angle of 50 dcgs (see ig. 3). This auto
matically settle$ the length of the link, the travel of the valve
and the angle of vibration being ﬁxed. Where the over-all len th
of the gearis limited, it is best to shorten the eccentric~rodrat or
than have a radius-rod of very limited length, and, as mentioned
beforein these pages,care must be taken to place the suspension
point (5 Fig. 4) of the lifting link as close to the curved link as
'ble, so that the top of the link just clears when the die is
in the lowest position. The amount of this clearance is in
dicatedat Din Pig. 4. In some cases, the suspensionis made
at the back of the curved link, either by a swinging link or by
ment is used on many
a device shown in Fig. 5. This
arrang. 4-cylinder locomotives.
Germanengines, and also on the G.W.
As in the case of all link motions, the suspensionof the radius
rod b lifting links must be carefully set out, otherwise it will
distur the theoretically correct movementsof the valve motion.
The lifting links (if used) must not be too short. The combination
or vibrating lever is a sim le lever. For purposesof setting out,
the middle joint (with
e radius-rod) may be considered the
fulcrum,although in action each joint acts for a moment of time
as the fulcrum of the system. In the presentcase,we have ﬁxed
the lap of the valve. Say the required lead is r-ioth in.: this
—-3-16ths in. as
makesa total of t-roth in. (leadH-l in.
(lap!)
theamount to which it is necessaryto move
e valve out of the
central position in order to open it to lead (which is the pro r
e
positionfor the valve when the crank is at dead centre).
total movement at A (Fig. 6) will, therefore,be 2X3-r6ths in. —
| in. This is}. _.2 of the stroke; therefore, the length of the
4
32
leverat X must bear the same proportion to distance 2. There
fore, if the lever measures6 ins. at X, the distance 2 will be
3-3andsof 6 ins. — 18-32ndsin. — 9-r6ths in. These are all the
data that are necessaryin order to set out your model. For the
rest, some mechanical skill and a knowledge of proportions are
all that on will require. You will see that the radius-rod is
connec below, and not above, the valve spindle joint, because
witha normal valve it would not otherwisegive the correctadvance
to the valve. When the crank is on the front dead centre the
front ports must be open to " lead" and vice verso. With an
internaladmission piston valve the arrangementis reversed.
W. A. W. (Portsmouth)
[11$] Gearing for Motor Cycle.
writes: i should esteemit a great favour if you could help me
in the following diﬁculty. I have built a free engine and 2-specd
gearfrom the design you gave in Tun MODEL Eucmnnn, Sep
tember23rd, r909. I cannot get the free engine only when I
turn the engine very slowly with the starting handle. If I try
it Whilethe engine is running it makes a deafeningnoise. It also
makesthe same noise while running on the low gear. The sizes
of the gearwheels are as follows :—-Diameter of wheel, 1* ins.
on pulley casting with ﬁfteen teeth gearing into a rl-in. inter
mediategear with nine teeth; 1} ins. with twelve teeth on the
engineshaft gearing into a 1} ins. diameter wheel with twelve
teethkeyed to the other intermediate wheel. 1 may tell you
that the wheels run free and quiet when I turn the engine very
slowlywith the handle. Do you think the teeth are a bit too
and could you suggest anything that would stop the
coarse;
noise
Such caring
as that in connectionwith a motor cycle must be
'
of very
h quality if satisfactory results are to be obtained. A
setof common cast-iron gear wheels, roughlyﬁtted together,may
effecttheir purpose and work noiselessl when you “ tum the
enginevery slowly with the starting hand e." But as soon as you
try to run at speed your troubles will begin. Both noisy action
andthe inability to run the enginefree may be causedby nothing
morethan bad design or bad workmanshipin the wheels. 50,
without being able to make a persnnal inspection of your gear,
Wecan only suggest that probably your best plan is to ﬁt new
gear wheels—wheels very accurately cut and carefully ﬁtted.
Weconsideryour wheel with nine teeth as not satisfactory. This
numberof teeth might be used, but we strongly recommendthat
you make twelve the smallest number of teeth on any wheel in
yourtrain.
C- (Welling
[13,441]Accumulator Charging:
(ins.
beg to thank you for your kind reply to m
borough)writes:
u
Query(No. 22,892),and should be still more indebted to
queries. (1) ould
youcouldfurnish mewith repliesto the
follong
It hurt the metal ﬁttings of a switchboard
6-volt 3o-amp.

A

-{

7r

accumulator was charged near it, the whole being enclosedin a
box? Also, does the accumulator emit gaseswhen discharging,
and
the gas hydrogen? (2) What
the most suitablemethod
of lubricating 3o-watt dynamo, with solid bearings,and running
“
at 3,000rpm.
(3) Where can secan illustration of the draw
"
vice in generaluse for telephonework, as should like to make
the proper apparatus, possible?
(i) We should say that not much harm need be anticipated.
necessarv,as an accumulator during charging emits
But care
extremely corrosive fumes. Hydrogen gas
the chief one given
off, but
not evolved during the discharge. (2) Use screw
down grease lubricators. (3) For an illustration, see text~books
or trade catalogues.

is

much for the general characteristics of the Walschaerts gear.
On a t-in. stroke cylinder the reﬁnements of the gear hardl
needconsideration. The lap and lead portions may be omittcti:
and, except for the differencein the appearance,no one will be
the wiser. In a larger engine,say, with {-in. ports,plus }-in. lap,
(that is, l in. travel) and a piston stroke of 4 ins., the following
proportionsshould be observed:—The eccentricmust give a travel
in., and if the eccentric rod
to the die block of 2X(}+} in.)
is not pinned directly behind the position of the die block in full
gar, as in Fig. r, but is as shown in Fig. 2 herewith, then the
travelof the eccentricmust be largerin the following proportion:—

_
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This question of reliability, or unreliability we
may perhaps better call it, is one which has been
\Ve may
our attention for some time.
engaging
be pardoned for claiming that much of the great
advance which has been accomplished in the speed
performances of model power boats is due to THE
Mr. Teague has built a boat
MODEL ENGINEER.

which has attained a speed of 20 miles per hour;
have
he and Mr. Delves-Broughton with Folly
obtained nearly 13 miles per hour; Mr. Arkell,
Mr. W. J. Smith and other experimenters with
various boats have accomplished Speeds which
can only be described as wonderful for models.
The boats and their machinery are real triumphs
of ingenuity and skill in miniature work, testifying
to the application of scienﬁﬁc engineering thought
But, and it is a very important
and principles.
but, these boats are not reliable. Their perform
ances may be likened to the ﬂight of a rocket with
all the preliminaries of getting the touch paper
to ignite, and often ending in the result of damp
powder, a ﬁzz and failure. We take this oppor
tunity of urging upon model yacht clubs and
associations, as well as upon individual builders
Speed
of power boats, the need for reliability.

II
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I
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Our
Holiday Letter Competition," particulars
of which were given on this page in July 14th
issue, should not be overlooked by any model
Our oﬁer holds good for all letters
engineer.
received
up to September 30th, which should be
"
clearly marked on the envelope
Holiday Com
petition."

Notices.
pl;

This journal will be sent post free to an addressfor i s
Remittance); should be
annum, payable in advance
Order.
‘
Postdal
A vertiscrncntratesma be had on pp ca on to the Advertise
meat Manager.
Sole Agents for United States Canada. and Mexico:
Chamberlain, 123, Liberty Street, New York, U.S.A., tgogvhagg
all subscriptionslrorn thesecountriesshould be addressed.
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It was somewhat unfortunate that a few of the
modern speed boats, which are doing so much to
raise model yachting in the estimation of the general
public, were not giving a representative exhibition
of their capabilities to the onlookers upon such
Even though so famous a boat as
an occasion.
Folly II was present and actually in the hands of
and
Mr. Delves-Broughton
her expert designers,
Mr. Teague, she failed to do anything to the credit
As our readers
of model power boat running.
will notice in the report previously referred to, the
power boats proved unreliable, and lost an ex
cellent opportunity of demonstrating the great
advance which has taken place in recent years in
work.
that branch of model marine engineering
t
‘
I

S

i

ti

i

is

locality.

.

same

.

It
the cost of many such model yachting lakes.
was indeed suggested by one speaker that a future
British admiral may have acquired his ﬁrst nautical
impressions by the waters of the Broomﬁeld Park
lake; we will add that a future chief constructor
may be amongst the model enthusiasts _of the

greatest
difﬁculty to merely complete a course.
We are at present far away from being able to
run several
boats
together with certainty and
the excitement of visible racing which is
obtain
inﬁnitely more attractive than time trials.
\Ve
urge model
power boat builders to study this
question, and impress upon them that there is a
and attractive scope for investigation and
large
improvement in building for certainty of running
as well as for speed trials.
Here is an excellent
opportunity for some of the model power boat
clubs to hold reliability competitions, and we
think that if this suggestion is adopted some of
the slower boats which hitherto have not attracted
much attention within club circles may ﬁnd them
selves gaining a little pleasant notoriety and credit
for their ability to " stay the course." \Ve should
be interested to hear what our readers think.

.

record an in

li

to

a

to be able

(reported in another part of this
the encouragement of model
cl
issut)
yachting by a municipal authority, and congratu
late the Southgate Urban District Council upon
“
their enterprise. It may be that they have builded
"
Herreshoff,
; one Yarrow,
better than they know
0r Fife, is worth more to the British Empire than

.

pleased

.

are

stance

2!, r910.

alone is not the ultimate goal: reliability should
accompany it. At both THE MODEL ENGINEER
regattas the speed-boat men in general had the
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A Well-made Traction Engine.
By Jon .v FLA NDERS.

A MoDEL

HE

Suowmm’s

SRACTION

traction engine here described and illus
trated was reproduced in THE MODEL EN
GINEER in an unﬁnished state some ﬁve
I
years ago (January 26th, I905).
been three
years building her then, and as I have just ﬁnished
I
a
short
account
thought
her (except painting),

ENGINE.
might

By
be

jorm FLANDERS
acceptable to THE

MODEL ENGINEER

readers.

The principal dimensions are as follows: Boiler,
I-I6th-in. copper, 4} ins. diameter, 15 ins. long,
bent from the sheet and double riveted; outside
ﬁrebox plates of §-in. brass, prolonged upwards
of
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and backwards to form supports for the bearing
brasses, which are of gun—metal, adjustable with
locknuts, and are ﬁtted into recesses formed in
these plates.
Five tubes through barrel of boiler,
three g in. diameter, and two l in. ; also two i» in.
inclined water tubes across inner ﬁrebox. Six
longitudinal brass stays run the whole length of
boiler, and there are forty-eight screwed and nutted
brass stays (with a distance piece on each) in the
ﬁrebox.
Boiler is ﬁtted with water and pressure
gauges, check
valve for injector, and is riveted
throughout with fin. copper rivets, all holes for
ﬁttings being strengthened with ﬂanges riveted
on and sweated.
I tested boiler to 60 lbs. per
sq. in.
Smokebox is of iron, 5 ins. diameter,
with wrought-iron base for funnel bolted on, and
has the usual door with T-headed bolt and locking
handle. It is lined with sheet asbestos and an
nner casing of copper.
The cylinders are of gun
metal, with outside slides and oval-shaped glands,
and were cast in one piece, by a local brassfounder,
from my own patterns. They are I in. bore by
The casting contains steam dome,
1% ins. stroke.
starting valve, throttle valve for governors, and
Ramsbottom safety valves, and is bolted to a
faced seating
which is riveted on to the boiler.
There are sixty-four studs and hexagon nuts on
the cylinder casting alone.
Guides are of mild
steel top and bottom, and are ﬁtted with wick-oil
boxes.
Crossheads
of wrought iron with cast-iron
Crankheads on connecting-rods
slippers.
are
ﬁtted with adjustable brasses, connecting-rods
being of tool steel. small ends hardened, square
webbed cranks, built up, pinned and brazed.
Fly
wheel of iron, 8} ins. diameter, } in. on face, keyed
on shaft.
I ﬁtted the engine with a mechanical oiler worked
by a ratchet wheel oﬂ eccentric, Stephenson link
motion, the links being a fraction under 1 in.
thick and case-hardened.
All wearing parts, such
as gudgeon pins for reversing links, etc., are turned
up from silver steel and hardened.
The whole
engine throughout is ﬁtted with studs and hexagon
steel nuts.
Tender is ﬁtted with copper water
tank, and coal bunker, steam water lifter, drawbar
with movable pins, and rollers for winding rope.
I have ﬁtted her with two speeds, which are put
“
"
in or out of gear on
Burrell‘s
principle, with
one lever to actuate the two.
Fast gear, 18 to i ;
slow, 28 to I. All gearing is of iron, the main road
gear wheel being a lathe change-wheel, I4 pitch,
I got the road wheel rims bent for me
:20 teeth.
from T-iron, and I have riveted the diagonal
strips of wrought iron on to the outside rim. I
made patterns for the bosses of back and front
wheels, and got two castings of each, laying each
spoke (of wrought iron) into a recess cast in the
boss and bolted each one on, then riveted the big
end of spokes on to the T-iron of rim.
It was
tedious work, but turned out a strong job. Dia
meter of front wheels 8 ins., back :2 ins.
Entire
length of engine 3 ft., height to top of funnel
I it. 9} ins. Dynamo, 8 volts, 4 amps, on front,
which she has run for three hours without a stop.
To give you an idea of her power:
she has
started off in fast gear with a load consisting of
three men (whose combined weight was 30 stone)
on a rough trolley with heavy iron wheels, and
has pulled this load continuously round a yard
with grooved bricks and far from level.
.gaved
o altogether I am well satisﬁed with her powers.

July'28,

1910.

Since the engine was described in this journal
ﬁve years ago, my occupation has changed from
that of a coachman to a “White” Steam Car
driver, which is more to my taste, as I have got a
practical insight into the possibilities of super
heated steam.
I have derived great pleasure in
the making of this engine, and my only regret is
that the work is ﬁnished.

Lessons from the Laboratory.
[The items appearingunderthis [wadingan band on work adia‘lly
done, and “Pennants mum! out i'n THE Moon Erwin!!!
Lobnmloyyand Schoola! M nhanizs.)

Useful Screwing Tackle for Beginners.
This note is not intended for the fully»ﬁedged
amateur mechanic,
or for those beginners whose
purses are sufﬁciently long to enable them to invest
“
ina good quality BA." or “ Whitworth “ screwing
set (fairly expensive luxuries), but for those be
ginners who are not above making shift with the
best they can afford, and have sufﬁcient patience
'
to make their own tools.
Ordinary solid cycle spoke dies—an illustration
and description of which will be found on pages
185—6 of Tim MODEL ENGINEER of February 25th,
1909 (Vol. XX, No. 4og)—can be obtained at a net
price of rod. each, new. or may be picked up for
less than half that on the barrows in such quarters
as Mile End Road, Farringdon Road, or the Cale—
donian Market, Caledonian Road, N.; also from
almost any of the numerous second-hand cycle
FIG. 1.

FIG. 2.
The idea for a cheap set is to ob
ﬁtting dealers.
tain, say, Nos. ro-gauge to r6-gauge and No. 18
gauge dies; if secondhand, to note that they are
not too much worn, and to mount them on a
home-made stock, constructed according to the
The
sketch (Fig. I) of a piece of fin. iron plate.
screws to hold down the dies may be made from
No. 5 round-headed iron-wood screws by cutting
oﬂ the threaded portion and screwing the plain
If the dies are
part with a No. 10~gauge die.
stamped with the name “Millennium” they are
of excellent quality.
Corresponding taps similar to Fig. 2 can also
be cheaply bought new, but are not to be obtained
They are easily made from best
secondhand.
quality cycle or motor spokes, which are usually

July

28, 1910.

The Model Engineer and Electrician.

drawn exactly to size. (The Sizes refer to the
Anneal the wire
Imperial Standard \Vire Gauge.)
thoroughly by making it red hot, and allowmg to
cool slowly (say in some hot ashes), and screw it
up about an inch with its corresponding die. It
can then be ﬁled square with four ﬂats slightly
tapering to the point. Buy one tap and examine
it to see what shape it should be. Then cut 05
to length and turn a ring handle, as shown. This
must be done while the wire is red hot, and is
best accomplished by pulling it round a piece of
i-in. round iron and continually heating it until

i
l
1

75

by rubbing on a piece of ﬁne emery paper, and
hold the hardened
portion over a small bunsen
ﬂame, just above the top, and move it about until
it becomes of a light brown colour all over (like
some
watch springs), and immediately quench
If it becomes blue, it must be hardened
again.
again.
Hardening will require some practice an]
plenty of patience.

Making a Small Double-webbed Crank.

We have already referre'd elsewhere
in this
journal to the work of one of our students;
it is bent to shape. Don't try and bend it cold, I and we intend, in this note, describing a neat little
as it is almost sure to snap.
job carried out by another, which will be of interest
to those readers who are more
especially given to model en
gine building.
The original
'
Ln
double-webbed crank, belong
ing to the engine for which
%
—rthis was made, had the usual
rectangular section webs or
arms, and it was thought that
the engine might run freer
from vibration if the lack of
balance was compensated for
by makinga new crank with
disc webs in the place of the
rectangular.
Also, being a
built crank, it was showing
a tendency to loosen.
The
description of model is a E-in
bore by fin. stroke, single
cylincler launch engine, which
naturally runs at high speed.
The crank and its shaft were
constructed in stages, as illus
trated by drawings in Fig. 3.
Referring to No. i, a length
of ii-in. round bright mild
steel rod was cut nearly to
length,
squared to exact
length, and centred truly at'
either end.
It was then laid
on a pair of V-blocks, and
by means of a scribing block
set
to the centre,
centre
lines were scribed across at
both ends exactly in the
same plane.
On these centre
lines, at a distance equal to
the throw of the crank from
the centre
(viz., §in.) and
on the same side of centre,
small centres
were
drilled
at both ends, as indicated
in section at right-hand end
of the sketch.
The ﬁrst
operation was to rough out
the blank, as shown in No.
COMPLETION.
STAGES or CRANK rowanos
FiG. 3.-—PROGRESSIVE
2, in which shaft is produced
nearly to its largest diameter,
between centres, with the work set up on its con
A set, or part of a set, made up in this way will
The portion left in the middle
centric centres.
copper, or iron wire
screw any standard brass,
intended for forming the double-webbed crank
corresponding to its sizes without turning or ﬁling.
was turned to exact length.
Next (see No. 3),
A note about hardening taps will be useful here.
with the work set up between centres, and on its
When the tap is complete make it a good red heat,
eccentric centres, the portion between the webs
extending right up the screwed part, in a bunsen
was cut out with a parting tool (not of full width,
ﬂame, and plunge directly into clean cold water.
but slightly less), which was efiected by traversing
It should then present over the part quenched a
the tool slightly after each feed in. By the same
mottled-grey appearance, and should be so hard
tool, and set up in the same way, the crank-pin
Now brighten up the ﬂats
that it cannot be ﬁled.
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ﬁnished to size, as shown in the cross section
at right-hand end of sketch.
A piece of brass (a
in No. 4) was now soldered in between the webs
formed as above, and the work again mounted on
its concentric centres, the ends turned off, and the
shoulders and journals produced to exact size, as
shown in the sketch.
Fig. 2 is a photo of the ﬁnished crank, with the
brass packing removed.
It should be noted that
was

lubricated, and all its bearings had been ﬂushed
with parafﬁn at regular intervals. the stale oil
being run otf instead of being allowed to remain
I think
in the crank case, as is generally done.
that with steel bushes the knock set up by slackness
when it does occur becomes
very pronounced
if not attended to quickly,so that the life of such
bearings may be said to terminate almost as soon
Still,
as evidences
of knocking are ﬁrst set up.
if they will run such considerable mileages before
requiring to he renewed, no one ought to grumble
I should
when the time comes to have it done.
of any motor
be interested to hear the experiences
cycling reader on the subject of steel bearing
bushes.

Detachable Al r Tubes.

F10.

4.—-Tniz

FINISHED CRANK.

in cranks of long throw it is advisable to sweat
in packing pieces, as shown dotted at b, in No. 3,
to render the work more stable when turning on
the eccentric centres, and in this operation par
ticular care must be taken to avoid the work
mounting the tool when parting out, in which
crank-pin, especially when nearly to
case the
size, is sure to bend, involving much trouble in
The crankshaft is now in and
straightening.
running satisfactorily.

Motor Cycle Notes.
By

"

Pnutxrx."

Steel Bushes for Motor Cycle Engines.
I was present
recently when a twin-cylinder
motor cycle engine, which had done fully 10,000
miles,
was taken down for the purpose of in
where
The
necessary.
spection and overhaul
that
only for a week or so
owner stated
previously had there been anything noticeable
in the way of a knock, and that it was at
ﬁrst quite a slight one. but had since con
The bearing bushes, instead
siderably increased.
of, as usual,
being of gun-metal, were made of
steel, and the only one which called for imme
diate renewal was the gudgeon pin bush in the
front cylinder. On the pulley side the main
shaft had a slight vertical shake in its bearing,
but was good for a considerable mileage before
This set me
re-lmshing really became necessary.
thinking as to whether steel does not form a
better material from which to make the bushes
of motor cycle engines than any gun-metal or
I believe that all the Minerva
similar mixture.
engines were at one time steel hushed, and they
may be so yet, for anything I know to the con
tary. At any rate, it would be difﬁcult to name
any engines ﬁtted to motor cycles which earned a
better reputation for long-lasting qualities than
they. In the case to which I have referred above
the engine had been very carefully and regularly

Several
correspondents have at various times
asked for my opinion of detachable air tubes for
motor cycle tyres, some of them saying they
think the advantage of being able to take the tube
completely out for the purpose of repairing it
must be discounted by the possibility of leaking
I have been using detachable
at the joint.
almost since
air tubes
they ﬁrst appeared,
and can testify to their great convenience and
The tubes are easily removed from the
utility.
wheel
and the repair processes
facilitated and
greatly expedited; but where the principal ad
vantage arises is the rapidity with which a new
tube can be put in place without waiting to under
A rider with average ability
take a repair at all.
can remove a punctured air tube of the detachable
kind and replace it with a sound one in some
thing under ten minutes from the moment of dis
mounting, if he is smart ; it has been done in even
less time than that by experts. and when this is

compared with the time usually occupied in ﬁnding
and repairing a puncture in an ordinary endless
tube, and getting everything back in place again,
I think everyone will agree that it is well worth
the little extra cost entailed.
with the detachable tubes
My own experience
has led me to form a preference for the butt-ended
over the open-ended
type. \\'ith the former
there is no trouble at all in making the joint; there
being, in fact, no joint to make, and provided that
a fairly liberal coating of French chalk is applied
when entering the male end of the tube, there
need be no fear whatever of chaﬁng and conse
With the open-ended
type the
quent leakage.
joint has to be very carefully attended to, and
soft soap or other lubricant applied, to form a
seal.
Then, when inﬂating it is sometimes a rare
job to get the two ends to engage satisfactorily;
and, of course, unless this is done one may go on
pumping indeﬁnitely, but they will never get the
tube to hold air. Again, should the tube get in
the least twisted in placing it on the rim the joint
air seal is
starts leaking, because the effective
broken. This, of course, is impossible in the case
of butt-ended tubes, which can be fully inflated
when removed from the wheel and, if needs be, laid
in a straight line with the ends the whole length of
the tube apart.
I do not think anyone need hesitate for a moment
who contemplates purchasing a detachable air tube
for their motor cycle tyre. Personally, I would
not go out for a long ride without one on my back
wheel, and another one as spare in case of emer
gencies.
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An Improvised Starting Handle.
A Nottingham reader writes to say that he has
improvised a handle-starting arrangement on his
motor cycle which is very simple to rig up, and
seems to work satisfactorily.
He says, " I recently had a free engine clutch
ﬁtted to my engine, of the type which ﬁts on to
the pulley shaft, but found it quite impossible to
start the engine by means of the handle provided
for the purpose.
This handle was made to
screw into the barrel of the clutch, and I
understand that it is quite feasible to start up
engines with accumulator ignition by its aid.
With magneto ignition, however, I found I could
not get up the necessary speed to produce a healthy
enough spark to ﬁre the engine, and as I have no

Gran/I of
pedal/1'09 9ear‘
O

Hand/c

countershaft I could not fix the handle to operate
in that way.
I have therefore removed the right
hand pedal and have screwed into the crank—on
the chain sprocket side—to take its place, a ﬁxed
handle with a wooden sheath as covering, and by
means of this I ﬁnd it possible to start the engine
without much trouble. I thought perhaps your
readers who have machines ﬁtted with free engine
clutches might like to know of this tip. I lean
over the saddle, grasp the exhaust lever in the
left hand, and revolve the handle with the right
hand, and when I have obtained suﬁ'icient speed
I drop the exhaust lever and, as a rule, she ﬁres
straight away."
The arrangement thus described appears to me
to have no advantageswhatever.
It does not
allow of the engine being started with the rear
wheel resting on the ground, and I am quite sure
that more labour is involved in starting by means
of the handle than by one simple push down of
the pedal with the foot. More power is obtained
by the latter method, the pedal is retained as a
foot rest and for assisting on hills, and withal
there is no necessity
to sprawl over the saddle
when starting the engine and risk having a tumble.
Still, there may be some among my readers who
would like to ﬁt the arrangement, and I therefore
have sent my correspondent's sketch forward for
reproduction herewith.

Desirable Features in Motor Cycle Design.
A common type of enquiry included in my
correspondence relates to the features in motor

77

cycle design which the novice purchasing his ﬁrst
machine should look out for.
I have replied to
many letters of this description through the post
during the past few months; but as I still continue
to receive them, it may be as well to say a few
words on the subject in the Notes themselves.
A typical letter received from a Norwich reader
runs as follows . " I am contemplating buying a
motor cycle, having been induced to think in that
direction by perusing the Notes in THE MODEL
ENGINEER, of which excellent publication I have
been a close reader for many years.
I have several
motor cycling friends, and between them they have
led me into a state of mind which makes it im
almost for me to select what machine
possible
I will buy. ‘ A' says if I buy such and such a
motor bicycle, I shall have a lot of trouble with
that it is all
a certain part, and 'B' asserts
nonsense, and that I shall regret it if I take the
the machine he
advice of 'A' and purchase
decided
to make
advocates. I have, therefore,
'
the choice
on my own,’ aided by your advice, if
you will be good enough as to give it as to what
I ought to make sure of in any motor
features
cycle I select."
For a beginner I would strongly advise the pur
chase of a single-cylinder machine of about 3% h.-p.
Its design should include the whole of the following
features:
(I) magneto ignition;
(2) low saddle
position;
(3) handle-bar controlled carburettor;
pulley;
(5) adjustable engine
(4) spring forks;
(6) tank with fairly large petrol and lubricating
ﬁller caps and petrol gauge;
large
capacities,
of having cylinder removed
capable
(7) engine
without disturbing crank-case.
It will be found that most modern motor bicycles
include all these features, and the individual taste
as regards

appearance,

A Reader‘s
A Brook

etc.,

decides

the

rest.

Design for a Free Engine Pulley.

Green (London) reader, who wrote me
time ago on the subject of adapting a pedal
cycle for motor propulsion, and whom I adwsed
some

D

“g

s

\’//////////\\\\\\\\

at the time not to do so, but rather to purchase a
suitably designed
motor bicycle, now tells me
that he has taken my advice and has acquired a
3} h.-p. De-Dion Chater-Lea machine, which he
is using with satisfaction.
The letter continues:
" I
have now a great wish to ﬁt a free engine device
to it, and have designed one and enclose a sketch
I should feel grateful to you if
of it herewith.
you would tell me whether you think it is worth
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It is made on the principle of the
anything.
Lloyd pulley and free engine, and I want to know
whether in making one for myself I should be
infringing their patent. I think the diagram and
or
themselves.
criticism
sketch explain
Any
Is it necessary for
remarks will be most welcome.
\Vould
the steel ring A to be on ball bearings?
have to be very strong, and is a
the springs
of the
jockey pulley necessary to take up the slack
”
belt ? “in cast iron do for the clutch ?
In reply to the above queries, the principle of
the device is correct, and only if my correspondent
started making it for sale would he lay himself
open to an action for infringement of any features
forming part of someone else's patented invention.
The steel ring A should certainly run on a ball
bearing, otherwise friction and undue wear of the belt
would soon arise. - In gauging the strength of the
springs, it must be remembered that they will have to
withstand the outward pressure of the belt against
the adjustable ﬂange of the pulley. This is con
and if not resisted would tend to open
siderable,
the pulley and let the gear down automatically.
Cast iron may be safely employed for such parts
I
as do not have to withstand frictional wear.
should advise at least six springs, and it will be
to provide either a pocket or a pro
necessary
The corre
jection to hold them at each end.
spondent does not say by what means he proposes
to operate the sliding pulley, and until I know
this I am unable to say whether a jockey pulley
is necessary or not. The device is more than an
It is in effect
adjustable pulley and free engine.
a variable gear of the expanding pulley type mani
I shall be interested
pulated from the saddle.
to hear what results are obtained with it in actual
practice.
Replies In Brief.
H. A. L. (Bradford).-—Cannot

advise on the
particulars you provide. Send the shaft
along to the director of THE MODEL ENGINEER
Laboratory, who will be able to give you an expert
opinion. Yes, any of the motor cycle books you
name are procurable from this ofﬁce.
B. M. 4,560 (High Wycombe).—The rubber tape
used by electrical engineers would do admirably for
It is rather expensive, how
patching purposes.
ever, and not easy to obtain in small quantities.
The springs of the forks have evidently lost some
of their temper, and, most probably, all that is
required is the adjustment of the tensioning device
provided.
condition of the piston
C. M. G. (Southend).——The
ring you have sent indicates that gas is leaking
New rings are required, and if the cylinder
past.
has seen very much wear it may be necessary to
have it re-bored before the compression is restored.

meagre

EXPLOSIONS
are often caused in ﬂour mills and
breweries by nails or other iron particles that ﬁnd

their way in the grain, and which, when they
strike the steel rolls of the mills produce sparks,
and ignite the ﬁnely pulverised material about
them, says the Engineer.
Recently a large malting
concern that had been troubled by many such
over
explosions erected a set of electro-rnagnets,
which the grain is passed before being prepared
All iron particles
for shipment to the breweries.
in the grain are picked up by the magnets, and
800 to 1,000 bushels of grain are cleaned an hour,

July :8, r910.

Model Aeroplane Notes.
By

“

AEROPHILE.”

Propeller Problems.
I often get queries

about propellers—more,
probably, than upon any other subject. As a rule,
correspondents desire to know what would be
suitable dimensions and pitch of a screw for a cer~
tain machine.
Now, given the weight, the wing
area, and the angle of the planes of an aeroplane,
it ought to be easy enough
to calculate the di
mensions of the screw necessary for its propulsion,
and in dealing with fairly large size machines it is
not a difﬁcult matter to do so. When it comes to
models, however, calculations are, in my experience,
well-nigh useless, as the experimental error is so
extremely large, and, what is worse still, so very
variable. Hence, in answering correspondents who
want to know propeller details I fall back on ex
My own experiments have extended
perience.
over a pretty considerable period and I have kept
a tolerably complete record of my observations,
so that within certain limits I have got, as it were,
"
" in
a propeller
stock
for almost every applicant.
When a query is sent in I advise a propeller similar
to the one I found satisfactory on that particular
machine of mine which most nearly resembles that
of my querist. As I have had no complaints from
readers who have done me the honour to ask my
advice, I presume that this system has given a fair
amount of satisfaction.
There may, however, be
readers who desire to know how the thrust of a
propeller can be calculated, and, contrariwise, how
the dimensions of a propeller are to be calculated
In such
to fulﬁl the conditions of a given thrust.
calculations it is at ﬁrst advisable entirely to ignore
"
"
slip and afterwards subtract a certain percent
age from the ﬁnal result.
Imagine a propeller 1 ft. in diameter, 1 ft. 6 ins.
\Vhat is its theoret
pitch, rotating at 1000 r.p.m.
ical thrust ?
The propeller may be taken as moving backward
As the pitch is
a cylinder of air 1 ft. in diameter.
1} times the diameter the angle of the blade at the
top is practically I in 2
12 ins.

X x

=

2.09)
( 18 ins:
the speed of this column of air will be half the speed
1.000 ft. x 1:
per min.,
of the propeller at its tip, viz.,
2

which is 1,570 ft. per min. or 26 ft. per sec., approxi
mately. Therefore, in 1 second the volume of air
i.e., moved backwards by the propeller
accelerated,
(neglecting frictional losses), is 26 ft. x 62 ins. x 1: =
The weight of this volume is
20-28 cub. ft.
20-28 x 0-08 (the weight of I cubic ft. of air at N.T.P.)
The thrust of the propeller is given by
=r-6 lbs.
the equation—
\V X V ’

Thrust=

\V here W is the weight of air deﬂected per second,
V the velocity of its deflection in feet per second,
Hence we
and g: 32, a. constant for gravity.
have

Thrust =

I -6

6
2— =
1-3 lbs.

3:
This is the theoretical thrust, but whoever heard
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of a 1 ft. propeller giving a thrust of nearly a pound
and a quarter at 1,000 r.p.m. ? Now, a good
propeller has a slip of about 50 per cent. Deducting
this we have a possible thrust of about 10 025.,
which again is much too high a result.
My experi
ence leads me to believe that if the eﬂiciency of a
small propeller (anything up to 2 it.) be taken as
10 per cent, instead of 50 per cent., the result is
commensurate. with what can be established in
If, therefore, we take the thrust of the
practice.
above propeller as 2 025., we shall not be very far
the
wrong. The above example only shows
absurdity of trying to calculate for model work.
As screws get larger they approximate much more
closely to theory, and the thrust of an 8~ft. screw,
calculated at 50 per cent. efficiency, will be pretty
nearly accurate.
A word or two as to the power absorbed by the
This varies directly with the volume
propeller.
of air acted upon, and as the square of the speed
with which it is deﬂected.
Thus. in any propeller,
if you halve the pitch and keep the revolutions the
same, you will halve the power.
If you double
If
the revolutions, you will quadruple the power.
you haive the pitch and halve the revolutions, you
If you double the
will want one-eighth the power.
diameter, keeping the same pitch, you double the
speed and double the volume, so you will require
But if you double the
eight times the power.
diameter, halve the pitch, and halve the speed,
you will get twice the thrust for the same power
as in the orginal case.

W

A New Method of Maklng Propellers.
I have recently been making some experiments

with propellers with a view to.devising a means
of constructing them both quickly and cheaply,
and at the same time making them practically
I have
unbreakable, without losing efficiency.

=ﬁ=

FIG. I.

SNIVT

and

Electrician.
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piano-wire arm of the propeller is let into the wooden"
I make the latter out of thin strips of ash,
which can be got down nearly as thin as paper and
still retain its strength. The blades need not be
curved. I ﬁnd dead ﬁat ones answer excellently
and save a lot of trouble, especially if the propeller
is of reasonably large diameter—which it should be.
The propellers (two in number), which I am now
using on a 1-02. model which has ﬂown well over
300 yds., measure as follows :—Diameter, 8 ins;
pitch (average taken at middle of blade), 12 ins.;
area of blade, 2} ins. by l in.; diameter of arms,
3) ins. ; weight, ~05 oz.
The mode of attaching the wire to the wooden
blade is as follows :—Tin the end (} in.) of the wire
arms, insert into notch in blade and bind tightly
Then solder all
in two places with ﬂorist's wire.
I advise
up as lightly and daintin as possible.
my readers when soldering piano wire to use a
strong solution of zinc chloride to which a little
sal-ammoniac has been added.
Nothing else Seems
to be any good.
blade.

Answers to Correspondents.
\Vill "Mancunian," whose interesting letter to
the Editor appeared in the july 14th issue, kindly

take note that Mr. Twining is not the writer of
I am taking the liberty of dealing
these Notes?
with his suggestion in an early issue.
"
E. S. (Clapham Common) writes : Thanks very
much for your answers to my former queries.
Having decided to make Mr. R. Koechlin's prize
winning design, I have been unsuccessful in getting
certain materials in small quantities, viz., alu
minium tube, } in. outside, r-rooth in. walls; l in.
inside, r-5oth in. walls; } in. inside, 1~32nd in.
walls; r-50th aluminium sheet; i-rooth steel wire;
special umbrella rib.
The 1-iooth wire is ordinary ﬂorist’s wire; but if
you want to be on the strong side, use the ﬁnest
Write to British Helsby Cables, Ltd.,
banjo wire.
Prescot, Lancs., for their aluminium sheet. All the
other items should be obtainable from the Central
Novelty Company, Snow Hill, Birmingham, or
T. W. K. Clarke & Co., of Kingston-on-Thames.
If it comes to a pinch, use the thinnest possible
brass tube, which you can get in any quantity from
Smith‘s in the Clerkenwell Road.
W. G. S. (Edinburgh) wants to know some points

BLABE

FIG. 2.
already mentioned in these Notes several ways oi
making screws which have their own disadvantages,
and, as a general rule, the unbreakable screw is
hard to make; the easily-made screw is inefficient;
the efﬁcient screw is not unbreakable, and so on.
The method I am using at present has proved
itself highly successful and is quite the best I have
Fig. I shows a view of the boss and
yet struck.
the blade. If desired, the propeller need not be
direct to the
detachable, but may be soldered
propeller shaft as indicated in the corner of Fig. I.
Personally, I prefer to use a tiny bit of brass tube
which ﬁts on the shaft and allows the screw to be
This, of course, necessitates the
easily detachable.
Fig. 2 shows how the
use of a small driving dog.

FﬂHME
in Mr. Aston's r-oz. aeroplane.
(1) The thickness
and number of strands of elastic.
(2) If the planes
are double surfaced.
(3) The method of attaching
the planes to the fusellage.
(4) The size and make
of ball-bearings.
(5) \Vould tracing paper do in
stead of Mr. Aston’s secret fabric ?
rubber.
by 3-16ths
(I) Two strands 1-32nd
& Allen’s, of Leicester, supply it.
Warburton
(3) As illustrated in the accom
(2) Single surface.
in. ; sold by T. W. K. Clarke
panying sketch.
(4)

i

Workshop Notes and Notions.
i/

[Readers an invited to ronlnbuu short pmm‘ml item for this
mlunm, based on their own workshop aprn'mce. Accepted
conlribulwnswill be Paid for on publication. desired.urani
mg to mail. All mailer intended[or this column Shouldbe
marked" Womrsnor " on the {HUCIOPLJ

Grinding Lathe Centres.
By T. GOLoswoanY-CRUMP.

is
a

if

is

b

A Transparent Chip Guard.

Lathe owners, when working on brass (screw
cutting especially), frequently find that the shavmgs
have a nasty habit of ﬂying up in one eyes.
The
following idea was designed to prevent this, lwhile
allowing the point of the tool to be seen :-—.-\ is the

b.

a

a

is

B

C

tool, B is a piece of sheet celluloid the same width
as the tool, and curved as shown in the top sketch,
and
a piece of packing, clamped on the top of B
by the setscrew in the tool post to hold the strip
of celluloid in its place over the job.

A Remedy for Worn Holes.

It

By H. GREEN.

is

sometimes
happens that a threaded hole gets
worn so that a screw will not ﬁt, or a hole
drilled
too large for tapping. Such defects can be remedied

L.

nilllllilllilll

lI

PLAN or ARRANGEMENT FOR GRINDING LATHE
CENTRES.

b,

Q

a

by the simple expedient of counter~drilling the hole
about halfway through with
large drill, and ﬁtting
a round nut tightly in, and sweating with soft
solder to prevent it turning when tightening up.
The sketch will make the method clear.
a

a

C

is

friction wheel and pulley.
an emery
or carborundum wheel mounted on
shaft, to
gether with
small pulley, and capable of just
over
in. of lateral movement through the sleeve
by means of the loose knob at opposite end, which
bevelled

-__-_—_

is

will
mitted from the faceplate to the grinding wheel.
from
cut
of
\‘Vhat may be termed depth
obtained
the cross slide, while the traverse is secured by
by means of the
sliding the spindle through
knob. No sizes are given, as each grinder must be
made to suit individual
requirements. For the
purpose of easily adjusting the drivmg band the
stud B could be mounted eccentrically, or otherwise
cranked and secured by a nut on outside of A.

is

The following idea for grinding lathe centres
without an overhead or outside drive may be
useful to those not possessing such an adjunct.
The drawing shows
A
plan view.
general
a piece of bar metal through which two holes are
drilled at centre height, and at right angles a
a stud ﬁtted to the hole
and carries a

secured to the shaft by a grub screw engaging
The pulleys are connected by a
a groove.
The smaller pulley
crossed band of gut or tape.
can be ﬁtted to slide with a feather, but it is hardly
as hand will allow for movement re
necessary,
It Will now be
quired. D
large faceplate.
A is placed in the slide-rest at an_angle
seen that
of 30 degs. with the faceplate, and so adjusted
that the friction wheel is in contact _near the
further edge of the faceplate, and grinding wheel
be trans
level with lathe centres, that motion

in

5

is

3)

(2

6

(i)

and Co., of Kingston-on-Thames.
(5) No, much too
heavy. Use ordinary tissue paper or oiled silk.
“
N. V. F. (Chesterﬁeld)
writes:
I am building a
model aeroplane of the Farman type according to
the instructions and measurements
given in THE
MODEL ENGINEER.
The main planes are 22 ins.
by 4} ins., thus giving an area of 1* sq. ft., roughly.
So far, without motor and propeller, it weighs
6 ozs.
(I) Will this area support 12 ozs. ? (2) Is
it possible to get a clockwork motor to give the
desired speed ? (3) \\’here would be the best place
to get such a motor ? (4) The planes are of veneer,
varnished ; will this material split ?
No,
025. should be the outside limit of
weight for the entire machine.
and
No.
no good.
Try building up the planes
(i) Veneer
with light fabric, such as oiled silk or tissue paper.
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The [909 Silver medal
Boats.

l
'
*

speed

.

8!

The silver medal in Class B was gained by Mr.
Herbert Teague's steamer Incubus, with a speed of
The oﬂicial certiﬁcate reads
19-76 miles per hour.
as follows >

E now have

in giving the long
pleasure
promised particulars of the two boats
which were successful
in gaining the
medals in our last year's Speed Boat Competition.
We regret the delay which has occurred in pub
lishing these details, but we were anxious to be
able to give photographs of the Incubus at full
speed, and Mr. Teagne has only recently been able
to secure these.
As announced in our issue of
January 27th last, the silver medal in Class A was
won by Mr. W. J. Smith's petrol boat Belvedere II,
with a speed of 12-94 miles per hour. We append
a copy of the ofﬁcial speed certiﬁcate, and also
photographs and a short description of the boat
and engine :—
THE VICTORIA Moom. STEAMBOAT CLUB.
Entry for THE MODEL ENGINEER Speed Boat
Competition, 1909.
Name of Boat—Belveden II.
Name of Owner, Builder and Designer.—W. J.
Smith.
Length.—Over-all and L.W.L., 5 ft. 9 ins.
Beam.——-io§

ins.

Depth—4} ins.
Power.—Petrol, 2 h.-p. rated.
Date of Trials—Sunday, December 26th, 1909.
rounds on a circular course.
Performance—Eight
Radius of Circle (measured from centre of pivot
to centre of boat).-—43 it. 6 ins.

Time—u

5 seconds.

and about
\Vitnessed by \V. POOLE (Secretary)
1,000 of the public.
Timed by W. L. BLANEY, Chairman, V.M.S.C.
Checked by E. VANNER.
Mr.\-V. J. Smith adds this note :—“ The following
is a description of my petrol motor boat, Belvea'erc
II : Sharpie type; L.O.W., 5 ft. 9 ins.; beam
L.W.L., 5 ft. 8 ins; engine, 1} ins. bore,
10};
1§ ins. stroke, working with ﬂywheel in horizontal
plane; propeller, 4 ins. diameter, 13§ ins. pitch,
The result of my ﬁrst attempt at the
increasing.
'
I anmethod of running.
circular course
chored a pole to the bottom of the lake, with a

<..

MR. W.
pivot

5

J.

.

Smrl-i's

.

’

.

’.

"BavaDxRE

“

Italy.—On
Sunday, December 12th,
I timed the 5.5. Incubus, designed and
built by Mr. Herbert Teague, and hereby

Florence,

.
_<~

II,“

\VINNER IN CLASS

it. above the water line, from which

a

lI.‘

1909,

‘

was fastened to the side of the boat; but
I have not found the right position for the screweye Yet, rain Putting an end to the trials that daYI have come to the conclusion that the circle I
usedistoosmall,asitdidnotallow the boat to lift.“
cord

BlRD'S-BYE VIEW OF ENGINE IN “ BBLVEDERB

'
'
l

i

L

.

A, 1909 SPEED BOAT COMPETITION.
certify that the following particulars are
correct;
Diameter of circle, I$76.5 ins;
Time occupied on one continuous run of
Time taken
three laps, 4o (forty) seconds.
with Stop.watch_
Timekeeper, WILLIAM
Florence
Down,
9,
Via Tornabuoni,

82
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Witness, EDWARD DUNN, Villa St. Pooleimo,
Fiesole, Florence."
Mr. Teague adds the following note :—"The
following is a short description of the Incubus in

the boat was wrecked
the lamps,
strong point in the plant, have
I expect they are too small,
bother.
being only 2) ins. by 1} ins.
l

28, 1910.

never a verv
given endless
the ﬂame tubes
have added a

'iwcusus"

:

I!

.r-QL.

knit) Milour

@J“§L

l0 Mlle: an. luvr

Full
her new condition:
The lilies of the hull are the
same, but triangular space between the shaft and
Skeg has been ﬁlled in, and the shaft itself now
runs in ’oil.
The pump has had a slight modiﬁca
tion in order to reach- the suction valve more
easily. The container for the benzine has been
placed on the starboard side of the boat, and also
a new rectangular tank for feed water to reduce

Rummy“,

Trrr

’l

Stop

1

second funnel (not shown in the drawings, which
were made before
the wreck).
The new funnel
has not proved an unmixed blessing, because while
undoubtedly improving the combustion, it seems
to interfere with the ﬂow of hot gases to every
the unfortunate result of
part of the generator,
The hull
this being that she runs out of steam.
and present trim are quite satisfactory for speeds

5.14

Two VIEWS or MR. TEAGUE'S "Incunus"
the torque.
The engine is a new one, very much
stronger than the old one, and made of cast iron,
with cast-iron piston rings sprung on over the
pistons. The stroke and bore are the same as in
the old engine.
An oil pump has been installed
for lubricating purposes,
but with poor results,
Since
as the oil rapidly becomes too thick to ﬂow.

I
l
l
l

AFTER

A VERY

ABRUPT

STOP.

up to 18 miles an hour, but beyond that point she
rapidly looses her form, til] at a speed of a little
over 21 miles an hour she gives the impression
of a runner who has become too exhausted to use
his head
any longer.
The lamps together
get
through about one ﬂuid ounce of benzine a minute,
and the pump about 9-27 025. of water, after

july
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if you will let me have them back when done with.
No. I shows clearly the curious jets thrown up by

The revolutions
allowing for a 25 per cent. loss.
2x miles an hour would have been about 2,800
The displacement, without benzine or
a minute.
water, is 26-5 lbs.
This is an increase of Q lb. on
the weight of the boat as it was in 1908. The
increase is due to the new engine and general

at

the screw.
No. 2 shows hoat doing r7 miles an
hour in rough water. Photograph was taken
from a second boat, and shows clearly the outside
N0. 3 shows boat doing 18 or
turning wave.

1N HER ELEMENT;
“INCUBus
1909 SPEED Bom- COMPETITION.

THREE Vmws or MR. TEAGUE’s

I am sorry that I have failed to
strengthening.
obtain a photograph of the boat at full speed, but
will send one as soon as possible for publication
at a later date."
\Vhen sending the photographs referred to in
the preceding notes Mr. Teague writes :—" I send
you three negatives of the boat under way, so that
if you wish for enlargements you will get better
I should be much obliged
results than from prints.

83
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i

WINNER

IN Crass B,

the
an
clean
hour, showing plainly
19 miles
wake.
Crest of following wave about 5 it. behind
the boat."
Mr. Teague has also sent us the accompanying
pen-and-ink sketches of the Incubus, the last of
which illustrates one of the numerous accidents
which have befallen her.
The disastrous effect of
the collision with the river wall is clearly shown

in the two smaller photographs.
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Turret Tools for Foot Lathe.
GIBSON

is

is

(Cape Town).
from page 64.)

is

Lathe Attachment.
DRIVING LEAD Scnnw anon OVERHEAD.

MONG the many operations of which

a lathe
is capable, those of milling and the use of
turret tools appeal to me as much as any.
Both, however, require ﬁne feeds for their successful

and both frequently require that
application,
the operator shall be able to work up to a ﬁxed
stop, the function of which is to cause the tool
to cease cutting at some predetermined point.

if

(Continued

1910.

CONSTRUCTION

LSnowmo
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By HY.

28,

and would require to be ﬁxed to the front of bed
and led me ultimately to try a simple friction
clutch, which has more than answered my expecta
tions.
The independent motion
derived from
the overhead.
In my own case the overhead
not ﬁxed to
the lathe, but
an independent affair consisting
.of a light frame swinging on trunnions, which are
concentric with a shaft driven by an electric motor.
The front shaft of overhead can be operated by
power from the main shaft or by a belt from the
This afforded a ready means
ﬂywheel of lathe.‘
of securing the motion desired.
All that was
required was a suitable means of driving the change
wheels from the overhead, and the introduction of
‘J . a pair of small friction plates, which would enable
the driving pulley to revolve, even
the slide-rest

//

84

\\~

H?
Fig.1.

is

is

it

i

I

a
is

against a stop, was an easy matter. With
is wonderful what a small
the slow feed obtained
amount of power is required to operate the feed
mechanism, and the work of the friction plates
of the lightest. Two plain cast-iron surfaces
3} ins. diameter, without any special preparation
or facing material, and held in contact by four
in. outside diameter, have been
coils of a spring
more than sufﬁcient for any out required during
the ten years the attachment has been in use.
The design adopted is indicated in the drawings,
elevation, and plan, which show all the chief
features.
It consists of a casting very much after
the pattern of those frequently used to hold the
came

is

As far back as Vol. II, " C. E. S.“ described, on
131, an attachment for a slow sliding feed
motion. Personally,
have no difﬁculty in ﬁnishing
feed of 80 to the inch, and
my turned work with
mentioned does
consequently the attachment
not specially appeal to me from that point of view,
but it gave me the idea embodied in the ﬁtting
now described.
The " C. E. S." method gives
a much slower feed than
without its
possible
controlled
aid, but the motion
positive and
by the mandrel. In milling, when small cutters
and quick speeds are used, both these points are
drawbacks. My idea was to have a ﬂexible con
nection between the driving power and the lead
Screw.
To arrange means of disengaging a clutch
Seemed to involve some considerable complications,
page

TIT; detailed

drawings, see Vol.

III,

page

205.
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slide of rest is in good order (as it should be. of
All that
no special care need be taken.
course),
is wanted is a ﬂat surface.
Next comes the grooved
pulley, which is turned to the dimensions shown.
This pulley is free to turn on the shaft, and

for woodturning lathes.
At one end is
a boss drilled to forni a bearing for a short shaft,
and slotted at the other to provide for attachment
in various positions to the swingplnte of lathe,
as shown in Fig. 6.

has

VIEW or ONE__END or MR. HY. GIBSON'S

Four castings are required, viz.—baseplate, two
driving pulleys, and the friction plate (Fig. 2).
Patterns having been made, I got the ﬁrm who
made the casting to rough plane the sole of base
plate, and, though a decade ago, I well remember
thinking the adjective was very descriptive, for

Wonxsnop.

is

is

a

its ﬂat face turned true to the same diameter as
the friction disc, against which it is kept by
short,
spiral spring, the tension of which
regulated by
a knurled nut.
\Vashers are interposed between the
ends of spring and the pulley and knurled nut
respectively. A similar V-grooved pulley
ﬁxed
on overhead shaft, and a 3-16ths-in. round leather_
belt :makes an excellent drive. It will be evident
that, whether the mandrel of lathe revolves or not,

ﬁnishing the under surface, which is nearly 12 ins.
by 2 ins., by hand-graft was no light task. The
shaft was turned from a piece of i-in. rod iron

Frvcﬁon

L_ 2125;;

i

I

..

‘3

2~

F19.
DETAILS or PARTS

which the smith “jumped”

is

_2)

a
shoulder for
the ﬁnished dimensions being shown in Fig. 1.
After the shaft is placed in its bearing, end-long
motion is prevented by the friction disc (Fig.
a plain
This disc
being keyed in its place.
circular piece of cast iron surfaced on both sides,
and a fair cut run down part of that side which
goes against the end of bearing, so as to form a
If cross
friction.
boss and prevent unnecessary
(on
me)

" /8 f/vreaa’s
‘3
“m

at
all
In
l

?[

“e
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1
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OF rm: OVERHEAD GEAR.

the pulley on attachment can be driven from
overhead, and that by its means the change
wheels can be operated.
The friction can be so
adjusted through the knurled nut and spring that,
whilst sufﬁcient to drive the cut required, it will
allow the pulley to slip should the saddle come
against a. stop or the cut prove too heavy. The
latter feature has saved me many a small cutter
and drill.

,V,VV,.,).,

The Model

Engineer

To return to the ﬁtting.
At a distance of 4} ins.
from the shaft is shown a stud which is an exact
duplicate of the one on swing plate of lathe, except
that the ﬂange at bottom is 7-i6ths in. less in
thickness, so that when the attachment is mounted
on swing plate, the change
wheels on the two
studs—115., the existing stud and the new one——
will come into the correct position for meshing
This stud and the sleeve on it are
together.
simplejobs of turning and boring, the ﬁnished
dimensions being shown in Fig. 3.
Before
taking the sleeve out of the lathe. see it is
just a thin shaving less in length than the
body of stud, so that the washer on the
latter will not actually touch and bind when
the nut on the ﬁne thread is screwed up hard.
This stud and sleeve, as well as the holding
down bolt with its ball handle, were all
turned from the same piece of r-in. iron.
The ball handle is more convenient than a
The
spanner in the position where it is used.
bolt, and all nuts and washers, were well

and

July

Electrician.
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It will be noticed that the train of wheels shows
one with twenty-four teeth.
This is of gun-metal
cut in the lathe, and was 'rnade for two reasons.
Firstly, a wheel of that size is requisite to cut
a. thread or feed of 100 to the inch, or to use the
lead screw for longitudinal
adjustments on the
decimal system ‘ and, secondly, as the amount
1'.
i
i'a
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case~hardened.

VIEW or \VoRKsriOP,
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AND

Toors

DETAIL.
is

of feed when using the attachment
dependent
on the revolutions of driving shaft, an easily
remembered
factor
an advantage.
With the
train shown mounted in Figs.
and
gives
(and which, with belts alone,
ﬁfteen changes
feed
of rate), the
of
in.
slide-rest
per revolution
-005
of driving shaft. Thus:

25X24 x39

6

1

is

5

is

Two points about the stud are worth
To have ﬁtted it in a slot with
mentioning.
a nut on the other side, like its fellow in the
swing plate, would have impaired its useful
ness considerably, so it was decided to make
it a ﬁxture. Then,as the wheels of lathe are
12 pitch, it was decided to so arrange matters
ANOTHER
that any two wheels
totalling 100 teeth
(25—75, 20—80, and so on) could be used to con
nect the shaft and stud. This is convenient and
\Vith wheels of 12 pitch the
easily rememberedv
distance required is 4% ins.

—200
75xroo><120><4
The ﬁfteen changes of feed by belt are

is

obtained thuswise. Rim of ﬂywheel has
ﬁve grooves, giving an equal number of
speeds to overhead. The pulley match
ing that on attachment has three
grooves, providing for ﬁfteen changes
in all.
With the ordinary set of change
wheels, twelve changes can be made,
using wheels totalling 100 teeth; two
of these are not available, because the
in use, but with
the
3o-wheel
remaining ten 150 changes of feed are
available by simply altering the belts
and two change wheels.
If more are
wanted, the operator must fall back on
the changes which can be made at the
other two points available, and within
limits of his stock of wheels.
the
The most exacting ought to ﬁnd a
FURTHER DETAILS 0? PARTS or OVERHEAD GEAR.
suitable rate.
Each user will have to work out a table of speeds
Figs. 5 and 6 show the manner of ﬁxing the
to suit his particular requirements, or which are
attachment, the usual combination of wheels used
available with the appliances at his command.
and method of driving.
It will be seen that the
In my case the power shaft runs at 350 r.p.m._,
pulley comes to the left of headstock. Where
and drives the shaft of overhead at ﬁve speeds
the shaft of overhead is not long enough to allow
by means of two reversed cones, both of which
a belt to drive the pulley in such a pesition, the
are duplicates of that on the lathe mandrel.
The
dimensions of bearing boss and length of shaft must
ﬁxed in the same way as the
cone on overhead
be altered accordingly.
is

Fig.4.

“J
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one on mandrel, so- that it matches the speeds
on lathe ﬂywheel. The slowest on power shaft
to largest on overhead gives a reduction of nearly
3:1, a. low series of speeds being thus available
for metal work. For the purposes of this article
I tested the speeds, both by power and foot. In
the latter case the lathe being run empty, and
the overhead having no work to do beyond driving
the train of gears (an almost negligible quantity,
as my seven-year-old son ﬁnds it merely an amuse
ment), the speed of Beadle was 112 per minute,
or much greater than would be the case when
actual cutting was taking place.
I have, there
fore, reduced the results to the basis of eighty
treads per minute, a rate which could, of course,
TRAIN or WHEELS FOR

87

Those who have been in the habit of calculating
at so much per inch, which really means
(though not expressed) so much for each revolution
of the mandrel, will need to watch the feeds used
The transition
when driving with this attachment.
is an easy one for most amateurs, and many milling
tool makers state the number of revolutions per
minute at which cutters should run, and not in
frequently state the fecd per minute at which
the best work can be done on diﬂerent materials.
With the factor 005 and a table showing the
speeds at which the pulley or ﬁrst wheel of attach
ment runs, a suitable speed can easily be selected.
If any other train of wheels than that shown in
Figs. 5 and 6 be used, a fresh factor must, of course,
feeds

Ovanmn-ArncimnNr.

Be/f
88/,

/0

f0

over/7e; d

aver/lead

25
75

I?
30

Fig.

Sunny/r29
lea/a /e

5.

F/ 9
within considerable
increased or decreased
The results
limits to suit the work in hand.
obtained were as follows :—
Feed per
Power, Feed per Foot
R.P.M. minute. R.P.M. minute.
be

..
Fastest
..
Slowest
Special (avail
able
with
foot power
only)

. .

1,055
56

—

5-275-in.
'28o-in.

——

2,903
152

76

14-520-in.
-760-in.

~380-in.

used and ﬁgured in this article
The pulleys
were designed chiefly for use by power, and if
the slowest feed obtainable by foot, even when
less than 80 per minute, is found unsuit
treading
able, then it would be a simple matter to make
another pulley for the attachment, or even two,
A wooden
if one were also ﬁtted to overhead shaft.
pulley, with metal bush, is quite good enough.

6

be calculated, or the traverse in inches per minute
Thus, taking the
be worked out direct.
can
ﬁgures given above :—
1 __ 19
25 x 24 x 30
152 X
_25
152x75><roo><120
which is the same as 760 in. per minute.
The slow, even feed obtainable (coupled with
the ability to work to a stop by means of the fric
tion safety device) is useful not only for milling

_

R

and turret work, but for drilling in the lathe.
A D-bit or even a ﬁne twist drill held in the turret
does excellent work, and
on the line of centres
These points
the feed can be regulated to a nicety.
will, I am sure, commend themselves to anyone
For
who may fit the attachment to their lathes.
milling flutes and keyways it is a great advantage,
and much of the tedious work in connection with
wheel cutting is taken care of by the attachment.
(To be continued.)
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Model Making for Beginners.
A Steam Engine for a Shilling.
By T. W. CORBIN.

Q
F1

2

555 ded
par/s are
{/3

/

electric-light machinery. We cannot claim that it
copy of any famous make, for it is
not; but it exempliﬁes some of the features of well
known engines, and has been specially designed
with a view to simplicity of manufacture.
Its general appearance can be seen from the ﬁrst
illustration, but before entering into details I had
is a faithful

28, 1910.

it

ERE

we have an excellent little model steam
engine which can be made for less than a
shilling, and with very few tools.
The only
tools required, indeed, are a small screw clamp,
a half-round ﬁle, a hammer, a pair of pincers,
and a small screw-driver.
The last three are
to be found in nearly every house, and the ﬁle
and the clamp, if they have to be bought, will not
cost much.
Of course, other tools, it you have
them, will be an advantage ; but these will sufﬁce.
It is a vertical single-acting high~speed engine,
in principle like those which are used for driving

July

(see Fig. 2), and then poke a little hole in each for
the steam to pass through, as shown in Fig. 3.
That will be quite easy to do, for where you have
ﬁled it ﬂat the metal will be very thin—indeed,
you need to be careful not to ﬁle it right through.
Make your hole with the point of a pair of scissors
or something of that sort, and then enlarge it by
putting in the wrong end of your ﬁle and turning
to and fro a few times.
Be very careful to do this
"
so that there shall be no
burr," or rough edge,

9
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show/r11]

'l/a/s {Med on
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[Kr/gv '3.

'

Shawl/79 pas/hon of
J/Eampor‘l's If! fubelr

Tubes
so/der-sd
fave/her

F/q
Cq/Inde"

cover

it

if

is

A

little solder will squeeze out from between them,
and you can smooth it along the joint with the
wire that you use to apply the soldering ﬂuid.
That will give a nice neat appearance to the job.
The next thing
to make the cover for the cylin
der.
For this, take a piece of the sheet brass and
cut it (with the edge of your ﬁle,
you have
nothing else) to the shape of Fig. 5. The holes can
be made by laying
on a piece of wood and
driving the point of a wire nail on to it. That
will make a tiny hole, which you can enlarge with
the ﬁle, as explained last week.
Next, take another piece of the sheet brass and
cut
with the holes shown in it. \Vhen
like Fig.
you have done that, you can bend
like Fig.
to form the stand.

7

it

6,
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better enumerate the materials required, so as to
avoid needless visits to the ironmonger.
You will need one piece of brass tube, 5* in.
inside diameter and 1 in. long; one piece of brass
ins. long;
tube, } in. inside diameter and
a
ins. wide, about 14 ins. long,
strip of sheet brass
and 1-32nd in. thick.
Ask them to cut this for you
concerned.
About
accurately, asfar as the width
a foot of copper wire to ﬁt tightly in the {-in. tube
two Whitworth screws,
ins. long and 3-16ths in.
thick, with nuts; two Whitworth
the
screws,
smallest you can get; an iron or brass sash pulley,
ins. diameter;
a small brass Venetian blind
in. diameter; a penny stick of solder;
pulley,
some soldering ﬂuid.
The piece of §-in. brass tube forms the cylinder,
while the {-in. piece has to be soldered to it to
form the steam chest.
The soldering can be done
without special tools.
First of all ﬁle a ﬂat part on each of the tubes

Fig

\\\\\\\\\\\\\\\\\

SIMPLE TYPE OF ENGINE FOR INEXPERIENCED
MODELLERS.

5
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inside the bin. tube, or you may have some trouble
to get
smooth again.
Now for the soldering. Take one of the pieces
of tube in the pincers and hold
over the ﬂame
of a gas stove, or an incandescent burner from
which the mantle has been removed, until it
nice
and hot; smear
over with soldering ﬂuid by
means of a piece of wire, and then touch the hot
metal with the end of the stick of solder.
A little
solder will melt off and you can spread
all over
the ﬂat part in a thin layer.
Then do the same
with the other piece of tube.
Finally place them both together, taking care
that the two holes come exactly opposite each
other, and hold them together with the pincers
or the clamp. If now you hold the whole thing in
the gas ﬂame again, the solder will melt and the
two tubes will become securely joined together.
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Now take the cylinder, cylinder cover, and
stand, and with two of the 2-in. screws ﬁx them
all together. You will then begin to feel that you

that the piston must not go up high enough to
cover the hole where the steam comes in, and that
it 'must not quite touch the stand when at the
bottom of the stroke. You must remember, too,
that there will be two thicknesses of cloth between
the two discs of which the piston is made, to make
it steam-tight, and you must allow for the thickness
of them when reckoning the length of the stroke.
Then you must make the length of your crank
exactly half the stroke. By the length I mean the
distance from the centre of the wire nail to the
centre of the screw.
\\'e cannot tell you exactly
what it will be, as the thickness of the piston and

are getting on.
The parts of the screws which project below the
nuts underneath the stand then have to be ﬁled
smooth, so as to form guides for the crosshead.
After that we may turn our attention to the
If you can come across two metal washers,
piston.
just a shade smaller than the inside diameter of the
piston, they will do; but if not, you can cut and
ﬁle two pieces of brass. Make a hole in the middle
of them large enough to put another of the screws
Next ﬁle the head 011' this screw, after
through.
which put on the nut, and also the nut off the
remaining screw, with the two washers, or pieces
of brass (whichever you use) between them, and
you will have the piston. The lower part of the
screw must be ﬁled smooth to form the piston-rod.
The end of the piston-rod must be ﬁxed to the
crosshead.
o
o

odyo
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Shape a piece of brass like Fig. 9. The upper
hole is for the piston-rod to pass through, while
the hollow at each side is for the guides to slide in.
When you have got it shaped nicely, bend it over
at the dotted line. put the piston-rod through the
hole about an eighth of an inch or a shade more,
and solder it in by heating over a gas ﬂame, just as
you did with the cylinder.
The connecting-rod
next calls for attention.
shows it in all its stages. You must cut a
Fig.
short piece of wire and ﬁle away a little at one
side at one end and at the other end at both sides,
as at A. Then a little piece of brass shaped like B,
and two like C, will be required.
The hole in the
one piece B should be just large enough for one
of the small screws and nuts that you bought.
The holes in the others should be about an eighth
of an inch.
When you have these all ready solder
them together, as shown at 1) (Fig. II), and the
result will be a very pretty little connecting-rod.
The crank is easily understood from Fig. 12.
A little piece of brass, soldered to a wire nail at
one end and to a small carpenter's screw with
the point cut off at the other, makes a capital job.
The bearings for the crankshaft are simply two
pieces of brass, shaped and bent as shown in Fig. i 3.
There is one point about which you must be
very careful, and that is the length of the crank.
Put your piston in the cylinder, and see what
in mind
length of stroke you have gothbearing
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the exact length of the piece of tube which you
use for the cylinder may vary a little.
The valve which lets the steam into and out
of the cylinder consists of a. piece of wire, which
must ﬁt the steam chest as perfectly as possible,
consistent with freedom to slide up and down.
It is shown in its two positions in Fig. 14.
It will be noticed that near the end it is thinned
down for a short distance, so as to form a sort of
neck.
This can be done easily with the ﬁle, only
it requires a little care.
is past this neck that
the steam escapes.
,
Opposite to the hole leading to the cylinder
another hole must be made in the steam chest, but
a. little lower down; then when the little piston
formed by the top of the valve is below the hole
leading to the cylinder, the steam will enter that
hole and push the piston down and turn the crank.
As it turns, however, the engine raises the valve
until the little piston is above the hole and then
"
" and out at the
the steam passes round the
neck
hole Opposite.
That is the simplest way, but if you can manage
to solder another piece ohtube over the last-named
hole, so as to connect your steam supply to it, it
will make a better job. The steam will then travel
exactly opposite to the directions shown by the
arrows, but the action of the valve will be just the
same.
Probably the bﬁt thing to do will be to
make it as ﬁrst described, and then add the other
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of tube—if you feel inclined to do so—
later.
The hole at the back of the steam chest is easily
made by ﬁling a nick across the tube and then
working with the sharp end of the ﬁle, as described
piece

is

It

The valve must move up and down a distance
not less than the diameter of the hole leading into
“
little
the cylinder, plus the thickness of the
piston," and the best means of working it is by an

i

Take the little brass pulley, which is about
in.
diameter, and ﬁle it down as shown in Fig. i 5, in
which the dotted circle shows the original shape
and the full line circle the ﬁnished shape.
The
eccentricity—that
is, the distance of the actual
centre on which it turns from the true centre of the
disc—should be a little more than half the travel of
the valve.

[Th Edda! lni‘ilCSnadm lo makz use of this column [0! the full

dlicnswm 0/ matters0/ pradical and mulmll inlﬂzsl. Ldlai
My be signed with n noni-dc-plume desired, but the full
nam- and addressof ﬂu smdn nus-r invariany be (mailed,
thoughnotmessari'ly for Publicm'ionj
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Boats.

OF The Illodel Engineer.

DEAR SiR,—-I must thank Mr. Teague very much
for his remarks on my articles. It has been very
gratifying to me to think that these have been of
In reply to
some interest to my fellow readers.
am of an
Mr. Teague's ﬁrst query,
timistic
has please
me to
disposition, and, as such,
think that the limit of speed of a 5-ft. boat, built
to a wave line form or near it,
only limited by
have in mind just now a.
the power put in it.
everything goes
5-ft. petrol-driven boat, which,
To
well, may give a speed of 2r miles per hour.
mechanically practicable
my mind, so long as it
to have a larger power installation, high engine
and suitably pitched propellers, there is
speed,
practically no limit within reason—to use an
Irishism—of the speed attained.
Thirty knots certainly seems highly improbable,
but not impossible, to my mind. It may not be
attained this year or the next or next, but—well,
time will tell its own tale.
With regard to the second query, this a. harder
nut to crack. An example would, perhaps, give a
better illustration, and will save a lot of explana
tion. Let us take a well-known motor racing boat,
From photographs that have
as the example.
in the marine motor Press,
may be
appeared
knots—the
noticed that at a slower speed—u
under water, the bow having only a
forefoot
perceptible rise out of the water; at 23 knots fully
one-third of the length of the boat is clean out
of the water, yet when the speed of 37 knots is
reached, the bow comes down again to practically
its normal water level, though at the same time
the whole hull
riding much lighter on the water
than when the boat
at rest.
The more interesting points in the study of these
At the
photographs was the bow wave formation.
was comparatively of small magnitude
slow speed
and pretty tar forward; at 23 knots it increased
should say, as a
considerably in volume, acting,
buffer or hurdle to the progress of the boat.
The
crest being very far aft, a speed must have been
when the crest of the wave must have
reached
moved so far aft that a fulcrum action took place
and the bow naturally dropped again to its former
o
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The eccentric must be ﬁxed on the shaft by a
little wedge or key; a tiny shaving off the brass
sheet answers very well for this purpose.
Its position
on the shaft must be exactly under the steam
chest and
must be placed with its longest dimen
sion (measured from the shaft) at right angles to
the crank.
The little piece of wire which forms the valve
must be ﬁnished oﬁ at its bottom end by soldering
on
little piece of brass, like B (Fig. 11).
The last thing to be made
the eccentric strap.
This
a little strip of brass bent round, as shown
in Fig. 16, and soldered to a piece of wire, which
forms the eccentric rod. The strap must be made a.
nice ﬁt on the eccentric, and it had better' be a
little wider than the latter. The upper end of the
eccentric rod must also have a piece of brass like
B (Fig. 11) soldered to it, and
must be con
nected to the valve by means of one of the two
small screws and nuts, the other being for con
necting the connecting-rod to the crosshead.
The ﬁtting of the valve and eccentric
the most
delicate part of the whole thing, but
within
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the power of anyone who
prepared to exercise
a little care.
The length of the eccentric rod, too,
needs to be determined very exactly.
must be
such that when the crank is vertical the valve is
exactly covering the hole in the side of the cylinder.
The sash pulley, when wedged on to the end of
the shaft, will make a nice little ﬂywheel, and
when all the parts are put together it should be
possible by putting the lips to the top end of the
steam chest to blow the engine round easily.
A
foot or so of small rubber tube will make a good
steam pipe for connecting the steam chest to the
boiler.

earlier.

eccentric.
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level.
No sooner did the bow drop into the water
A Model Horizontal Steam Engine.
than the wave formation was altered, it being now
To run EDITOR or The Model Engineer.
what may be called a compound wave—one pretty
DEAR Sin,—Being a reader of your valuable
small at the bow and a large one travelling after it.
paper, and interested in model work. I enclose a
It would thus appear that there is a certain speed
couple of photos of model duplex steam engines
at which the hull comes
back to near its normal
level, and to ﬁnd that
speed is practically im
possible as so many known
and unknown factors have
to be taken count of. To
my mind, a boat of nor
mal shape has not reached
the speed corresponding
to its curve of areas until
this point is reached; the
may, nevertheless,
speed
be increased considerably
after this point without
the bow rising out again.
The
submerged portion
of the hull, when
this
critical
has been
speed
attained, need not con
form to wave-form theory.
It could certainly be done,
but would entail a tre
mendous amount of work,
and the result may not be
of much consequence.
At some future date I
‘v' ‘
may go deeper into the
wave - formation
theory,
ENGINE. By JAMES R. BELL.
SIDE VIEW MODEL HORIZONTAL
its cause and effect.
At

I made in my spare time,
which might interest some of
I started
my English brothers.
by getting out the drawings for
this model (which was based on
various different designs) about
Next came
three years ago.
the
making of the patterns,
which looked very difﬁcult to
one that had not had any ex
of such work.
Then,
perience
after that, it was all clear sail
ing with the machine work,
and with a few ups and d0wns
I at last completed the model,
which is a handsome little piece
It has been painted
of work.
a light chocolate colour, with
The steam chest
gold lining.
in with mahogany,
is cased
bound round with sheet brass,
and all'bright parts have been
nickelled. The cylinder is bored
ins, with a 2-in.
out to
stroke.
The length of the base
is 18 ins.
Flywheel is 8 ins.
The
diameter, by IQ ins. face.
slide valve works from a rocker.
There are twelve nickelled oil
cups, and forty *in. hexagon»
head screws, all nickelled, which
adds to the smart appearance of the engine.—
Yours faithfully,
lanes R. BELL.
Glendale, Long Island, U.S.A.

ii

Anornan VIEW or ENGlNE.
I trust my few
present,
clear,
or, at any rate,
truly,
Glasgow.

_

remarks are sufﬁciently
comprehensible—Yours

J.

S. YAC‘L'A.
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to make a l h.-p. gasengineand 1want you to give me the proper
sizesof parts (seesketchy. (2) l havea few poundsof good rubber,
and dealers oﬁci' such a ridiculous price for it. I would like to
dissolve it into a thick solution for repairingcuts in tyres. Vt'hat
is the best solvent? (3) I have a i h.-p. motor running on
:40 volts. Would you explain how I could charge accumulators
from the 24o-voli current!
(i) We must refer you to the design for Till! Moor-Li.ENGINEER
l h.-p. gas engine which will provide the required information.
See the coloured plate given with our issueof January 4th, i906.
Descriptive articles,with further drawings, appearedin the.follow
ing issuesz—January 4th. 18th,February 15!, i5th. March ist, 15th,
2oth, May 3rd, 17th, 3lSl, June 215i. and November i5th. [006.
Any of theseback numberscan be had from our publishingoﬂice,
price 3d. per copy, [\Osl free. (2) Chloroform or benzincare very
good solvents. ()ihers that may be usedare : bisulphideof carbon,
coal~tar naptha. oil of turpentine, ether and petroleum napfha.
( 3) If you know what you are doing you may be able to charge
by connectingthe accumulatorsin iiiotor's circuit. Care must be
taken that there is no risk of giving the accumulator a current
dangerously great. We cannot supply particular'Lsedinstructions
without knowing details of both motor and accumulators.
Out of Truth. 1. W. H. A. (Loch Awe)
[18] Chuck
writes: l rcCcntly bouizhta drill chuck, " Little Giant" patti-rn.
I bored out the ta' :r hole in hub and threadedif to ﬁt my lathe
(ﬂ-l'ii. Barnes). he screw is a good fit to lathc nose, bi-iniz
ﬁnished with a tap, but. owiiizz. I think, to slight inaccuracy lll
lll!‘ scroll chuck in which it was held, it does not run quite triu
(vi-ry litt1--out, but it is out). Pli-asc let me know if anything
can bc donc to put this right ; and, if so, what ?

on each of the field oils, which should be connected in shunt
to the brushes. As
dynamo, drive the armature at about
2,800 r.p.m. and see what voltage you obtain; possibly you will
motor the machine
get 20 to 25 volts and about amps. As
will work well.
properly made, with 10 to 30 volts. The pro
portions are sufﬁciently good. The poles should be bored just
large enough to clear the amiature, say, 5-16thsius. full.
1’. D. (Toubridge) writes:
[101] Telephone Trouble.
have tested
have small telephoneline of my own make.
absolutely satisfactory, as far as the
all the wiring, and found
goes.
But
my
trouble
lies
in
the
supply of current
receivers.
have, as yet, no microphonesin the circuit; but simplyacouple
of Bell instruments.) They areof the Bell magnettype, also home
made. The magnetsare wound with .\'o. 22 gauge“'ll‘t, and there
are of necessity(for the working of the bells) two dry cells at each
end of the line, each pair giving about
volts. When the bell
ringing at one end, its vibrations can very clearly be heard by
the receiverat the other end in either case; but here comes my
ll'OUle———ll01
the faintest suggestionof speechcan hear through
either. (i) Does the error lie in having two batteries,or ought
they to be connectedup in some special way—in respectto their
positiveand negativepoles
(2) Or ought to usefor the magnets
narrowergauge of wire, say No. 16 and, in this case,how much
wire should requirefor each magnet—of ins. long, circular, and
about in. diameter?
(1) The batteriesshould be connectedup so as to assist each
other—~th is, positiveshould be connectedto negativeand nega
tive to PUSlllVC. Since you are able to ring a bell, we presumewe
satisfactory. (2) Yes. The resistanceof the receivers probably
not largeenoughin comparisonwith that of the rest of the circuit.
We think you Would be Well advised to rewind with No. 36 wire,
as you suggest.
bobbinof wire about
ins. by in. long would
be required. Use single-silk-coveredwire.
Packings.
E.
S. (Parkslone) writes
[72] Piston
am fitting tip a two-cylinder marine engine, and am somewhat
some years
a! loss as to best way of packing the pistons.
since have done any, and, after severalattempm, am far from
satisﬁed,as so much dependson the good ﬁt of piston slightly
too easy means great waste of steam, and slightly too tight. loss
of power by friction. Tm; Moon. Excuses had good account
some months ago of fitting metal piston rings in small pistons,
but want to pack the pistons,as they are only in. and no! for
I

[23.67i] “M.E." (Ins Engine: Rubber Solvent; Accu
mulator Charging.
J. C. (Salford) writes: (i) I am going

\T

I

I

Ancnlion lS “Pccially directedto thevarious conditionsgivenbelow,
and no nolicc will be taken 0/ Queries not complyingwith the
directions lhcrn'n sfalcd. Lellcrs containing Queries must be
marked on the top lat-hand corner 0/ the envelope"Qucry
Department." No communicationsbut those relating to :he
Queriesshouldbeenclosedin thesomeenvelope.
QMUKlvon subjectswd'un the scopeof this column are replied to by
poo, free0/ char;:, undcrthelollowmg conditions:—(i) Queries
dealingwith distinctsubyccls
shouldbewrmcnon dlﬂcrenl sheets,
on onesideor thepaperonly, and thesender'sname nusr bein
scnbrd on lhc back. (al Queri'cs should be accompanu'd,
whzmw possible,with fully dimensionedskdchn, and corre
spondentsare rocornrncndcd
to limp a copy 0/ their Quail: for
reference. (3) .4 slampcdaddrcsscdenvelope(nol post-card)
should i'nzarmblybe enclosed,and also a “Queries and Rtphcs
Coupon" cul out from the advertisementpages of the current
issue. (4) Outflt$ will be answch as early as possiblealter
which,in theopinion0] 1h:Editor, arc beyond
receipt. (5)Queri'cs
lhc legili'malcscopeof this column will eitherbe returnedlo the
senderwilh a noli'ﬁcationto that cﬁccl.or will be referral to Tn:
MODELEnema: Laboratory,whencea feewill bequotedfor sup
plying lhc drsircd informationor drawings. (6) Queriesrclalmg
to enquirieswinch have beenreplied to at some Previous date
must be accompanlcdby a copy 0/ the original query,together
with our "Ply to same. Both the dale 0/ such previousquery
and thenurnbcr0/ our reply mustalso bcgiven. (7) All Queries
should be addrcsscdto The Edllor, Tu: Moon. Buomun.
26-29. Poppi'n'sCourt,Flcd Shed, London, E.C.]
The
are selected
from the Querieswhich havebcemreplirdl0
‘
lolloinrhing
rccc y:——

7
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Queries and Replies.
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of the above Club was
July 7th, 1910, with
Mr. Boyd (Secretary of the Newcastle Society of
Mr. G. Wood was
Model Engineers) in the chair.
elected President and Mr. J. Burdis Secretary and
We intend to hold our next meeting
Treasurer.
at Forster's \‘ictoria Cafe (corner of Shields Road
and Matthews Street, Byker) on Thursday, August
4th, 1910, at 7.30 p.m., and will be pleased to see
there anyone who is interested—1. BURDIS, Secre
tary, 88, Mowbray Street, lleaton, Newcastle-on
Tyne.
meeting
THEheldinaugural
on Thursday,

a

Heston and District Model Power Boat Club.

Tho best way out of your diﬁiculty is to reborc and rclap the
chuck. You c.iii makr an adapter, or bush, tbc inside thread
b irg :cri “id to fit the lathe nose and the outside thrrad made
to screw into the chuck. To bore and sen-wthe chuck afri‘Sband
quite truly, 'ou could hold a block of wood in a bell chuck and
turn in it a lioli- such that the drill chuck will tap in a tight ﬁt.
Or a pll‘Cc.of round rod can b1?chucked to run pvrfi-cfly true and
then gripped in the jaws of the drill chuck when you could burn
and sin-w the latter. Instead of relaxing the chuck you might
screw tightly into it a plug such as will turn down to a lapcr
shank to suit your lathe-nose, then fix the chuck to run true in the
latho'by one of the methodsmentionedabove, and turn the taper
shank.
J. H.
[23340] Lahmeyer Type Dynamo. 80-I00 watts.
(Bradford) writes: I have armature 2} ins. by 2* ins, eight slots,
and I am thinking of having field-magnetas per sketchesbelow.
Will you pleasetell me size and amount of wire for field-magnet
and armature, also if held-magnet is correctly dimensioned?
A usefulwinding will be No. zz-gauger).c.c. copper wire for the
armature, and the same gauge s.c.c. copper wire for the ﬁeld
maguct. Get on as much as you can in each case; probably
0 to 6 ozs. will be the amount for the armature, and 2 to 2* lbs.

is

(Reborn of rncdmgs should be sendto the oﬂiccs 0! The Moon
ENGINEER wilhoul delay, and will be inserted in any par
ticular issue if receiveda clcar nine days bcforcits usual date
0/ Publication]

28, i910.
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Hand
compound cr high pressure. I have several of your small
books, but this matter is usually dismissedin about a line, which
is not adequateto the importanceof this item of the work of _model
engine building. 1 should like more details as. to_best kind of
packingsto use and hints as to best method of winding it.
Although we do not say that metal piston rings are of no use
under 1 in. diameter, yet there is certainly greater difﬁculty in
making such steamtight, and it is a matter for debatewhether or
no hempen or asbestospacking is not the best system. There is
a certain amount of skill and experiencenecessaryto obtain the
best results with textile packing, but in any case it is not wise to
make the packing too looseand easy at ﬁrst. The pistons should
be packedtightly and easeddown by running the enginelight with
a good pressureof steam. The great point is to wind the packing
evenly. If the piston is forced to one side, there is bound to be
trouble. Leakage and undue friction will be the result. Another
point is the ﬁnishing of the strands. The endsshould be threaded
under. so that none of the packing overlaps the groove and forces
the piston to one side. In the matter of suitable material,'lainp
cotton, darning cotton, asbestosyarn—all have their partisans.
You must choosefor yourself. Then thereare the combinedspri .g
ring and cotton packings, in which a metal spring is ﬁtted at the
bottom of the groove, and is overlaid with cotton (or asbestos)
yarn. We quite agree as to the importance of the packing of a ,
modelpiston. Mr. Ferreira, the well-known memberof the London
Society of Model Engineers, would appear to be able to get the
best results from asbestos piston-packing. Mr. Henry Lea gets
equallygood resultsfrom metallic rings in a Z-in.diameter cylinder.
Both gentlemenare ﬁrst-classworkmen,and workmanshipin model
engineering is everything. We have seen so-called model com
pound engines in which the packing is so bad as to spoil the value
of compounding, the owner being quite oblivious as to. what was
reallyhappening, and wonderingafterwardswhy the engineworked
betterwhen convertedto a simple. The bad packingwas thecause.
[23,321] Fixing Boiler Shell : Fixing Wheels on Axles.
R. S. W. (Bodmin) writes: Will you pleasetell me the best way
to ﬁx outer case of Smithies boiler to cast downcomcr of loco
motive, 2i-iri. scale? I have no silver-solderingapparatus. Also
howto ﬁx wheelson axles?
(i) The outer casing should be a tight ﬁt on the dowucomer,
and if well ﬁtted requiresno other ﬁxing. as the water tubes and
throatplate retain the boiler in place. However, if some method
of securing the inner and outer boiler is thought necessary,brazc

Boiler Pro/:cr

qul

_/J

N°2aazl

.1lug on the front end, as sketch (Fig. i), and arrangetwo screws.
one on each side, through the wrapper plate of the ﬁrebox into
thefoundation of the downcomer,as Fig. 2. Be careful that these
screwsdo not penetrate the water spaces. (2) The best method
to ﬁx wheels is to turn the axles a driving ﬁt and either drive
or pressthe wheels on.
[911 Electrical Miscellany. R. A. S. (Wellington)_writcs1
I would be much obliged if you would give me the follownig :-:-A
sketchof an Avery-Lahineyer dynamo with dimensions to give
50 volts 7 amps. (r) The size and weight of mm for fields and
armature. (2) Number and size of slots in stampings. (3) Re
volutionsper minute. (4) Would a i b.-h.-p gasenginebe powr-rful
enoughto drive ? (5) The.quantity in lbs. of wire for the 5oo-watt
dynamo in “ The A.B.C. of Dynamo Design," 50 volts 10 amps.
(6) The number of 5o-volt 16 c.-p. “Osrams” it would light
brSl'desan arc lamp. (7) How to connectarc lamp. (8) The size
of Wires for main and to tap to lamps. (o) \Vould 35/40'5 do
for flexible ? (10) Are the D-yden jars disconnectedwhen using
the Wirnshurst machine to light up vacuum tubes?
(2) (z) and (3) It is beyond our scope to supply design. Pei"
design for 564volt ro-amp. dynamo in Mr. Avery‘s
"haps the Dynamo Design,”
zs. 3d. post free, would serve your
:LB.C. of
purpose. (4) We cannot recommend an engine of less output
than i h.-p. (5) About 2 lbs. armature and 15 lbs. on ﬁelds.
lamp, which is a
(6) Depends upon the consumption of the arc
"
“
veryindeﬁnite quantity. A 5o-volt i6 c.-p. Osram lamp takes
about { amp. (7) Across mains, with small resistance in Stl'lt‘S.
(3) See any Electrical P0ckct Book. (9) No. 35/40 Wire should
not be allowed .10 carry" more than a couple of ampercs or so.
(i0) No. SeeBottonc's Radiography," 3s. 9d. post free.
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Rectiﬁer: Alternating Current
[23.336] Chemical
made an
Transformer.
J. H. R. (Brixton) writes: l have
rectiﬁer,
from
directions in a back number, but,
aluminium lead
like a fewother correspondents,have beenunableto get it to work.
The apparatus consists of four cells, containing a solution of
ammonium phosphate,in water, in which are immersed pairs of

./
N€2352I
SCrl'w

I

/'

Screw

F192

lead and aluminium plates. The plates I made are 8 ins. by
3} ins., but, owing to the size of jar used (jam jars), there is only
an area of 4} ins. by 3} ins. of each plate immersedin the solu
tion. I have tried it on my mains, which are zzo-volt 50 cycles
alternating, using as resistancessome 25o-volt lamps which I had
by me (32 c.-p.), reckoningeach lamp to passabout lamp. Iliave
tried to charge a 20 amp-hour accumulator with four lamps in
circuit, but after leaving on for twenty-four hours the cells show
no signs of charging, either by appearanceor on voltmeter. The
lamps in circuit light up all right, and on shorting the'two
accumulator ends show an increase of brilliancy, burning with
about their normal candle-power. From what I can see, the
thing does not seem to be rectifying the current at all, and the
two ends have no effect on pole-ﬁnding paper. In any case, it
seemsto me a very wasteful method of charging, wasting current
such advantages
with the lamps when alternatingcurrent possesses
of control, so I want to wind a transformerso that if I can get
to
best
I should like
advantage.
the thing to work I can use it
to make one with a selectorswitch and several tappings, so that
I
experiments.
for
other
I could obtain several voltages from it
have by me an old choking coil, ring form, that has been used
dimen
16wire,
the
and
for an arc lamp. It is wound with i4 or
sions are: Core, 2) ins. inside diameter, 5 ins. outside,2ins. thick;
air-gap, i in. I should like to know if I could use either the core
or the wire for the transformer? I can now sum up my queries
thus. (1) Can you make any suggestionsas to the cause of the
rectiﬁer not working, and anything I might try to make it do so ?
(2) Do you think the solution not beingstrongenoughwould affect
it (as I believe I have.not enough ammonium phosphate in)?
(3) What is the best voltage to transform down to for the recti
tier? (4) Can you give me the windings of such a transformer,
and rough dimensions of the magnetic circuit? (5) Must this
have separate windings, or would not an auto-transformer be
simpler to make? (6) Do you think I could use the choking coil
core or wire? If not, what would be the simplest magnetic
circuit to make up for it, as I want to get it done quickly? I
was thinking of iron wire or strips as easy to make up. (7) If
stampings are necessary,would you tell me where to get them
in London?
(1 and 2) Possibly the solution is not strong enough; it must
be a saturated solution. These rectiﬁers do work, but lose a
considerableamount of the energy put into them. (3) There is
no best voltage: if you will let us know what voltage and current
output you wish to wind for, we can advise you as to trans
former. State actual voltage or voltages desired and maximum
current at highest voltage. If accumulators are to be charged
by rectiﬁed current the rectiﬁed voltage should be considerably
higher than if a steady voltage, such as that from a dynamo, is
used. We can make this allowance approximately if you state
your wants as if you were using steady voltage.
C. H. C. (London)
Electric Mallet.
[103] Dentist's
writes: I should be greatly obliged if you would kindly advise
me as to the following. I have a small dental appliance—to be
mallet for gold ﬁlling of teeth. it works on the
precise,an electric
"
magnet and make-and~break"system of the electric bell, and
takes about 4~6volts 3 or 4 amps. I am anxious, if possible,to
run it off the mains, which are 200 volts, direct current. If it is
possible to run it through lamps, as I should like to do, what
number and candle-power'should I use? If not, what kind of
primary battery would be most suitable P It would not, I should
think, be used more than three-quartersof an hour' at a stretch
and then would be rather intermittent.
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The appliancemight be supplied through lamps, as you Suggest,
but the adoptionof this methodWouldentail greatwasteof energy.
Carbon filamentlampsof voltage200,32 c.-p., six or sevenbunched
in parallel,would be suitable to try. A more economicalmethod
would be to rewind the magnet. and run it direct from the mains.
If you could let us know just what weight of wire is at presenton
the magnet we could advise definiter with regard to re‘wi'tding.
“'e judge that about No. 40 S.\\'.G. wire would suit. .\'o matter
which method you adopt you will probably be troubled by des
tructive sparking. as when the break opens the cirt uit it will have
the full 200volts pressureacrossthe points of contatt. To remedy
this. we suggestfitting a condenseracross the break, or, as an
alternative, the break might be short-circuited by a very high
rt-ststariCe.
S. F. (Derby)
[1551 Magnetic Action in Transformer.
writes: (1) Could you explain to me how the introduction of
iron into a transformer affectsthe I-l..\l.F. of the secondaryor the
1 fully understand the action of transformers
induced E..\l.F.?
as regards stepping up and down, but where my difhculty lies
is that when a ring of soft iron is wound with wire and a current
is sent through the wire the ring is magnetised;but if you test the
ring for magnetism.you don't noticeany. on account of the ring
forming a closed magnetic chain or circuit. 1 also am fully ac
quaintedwith transfonnersof the rectilineartype and fully under
stand that they only work on alternating current. What I really
want to know is, how the lines of force cut the secondarywinding
if the iron concentratesthe lines of force through the path of
least resistance—that is, through the iron. if this be so, one
would naturally think that the iron would reduce the efficiency
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of the transformer. (2) Also how does the brass tube on an
induction coil affect the induced current, as I notice that brass is
easily penetratedby lines of force, as brass is almost .5 permeabie
as air ?
Your difﬁculty appears to be due to a wrong conceptionof the
nature of magneticinduction. it is not correct to think that the
action of the current in a magnetisingcoil is to cause the lines of
force to spontaneouslyspring into existence from the middle of
the iron core. If this were so, then in the simple ring trans
former which you instance therewould be no induction of current
in the secondary circuit. It is true that if the ﬂux sprang into
action from within the core then, since it may be said, with
approximatetruth, to conﬁneitself to the good iron path provided
for it, the effectof the alternatingcurrent in the primary winding
would be to causemerely an internal surge of flux to and fro in
the core, with no cutting of the secondarycoil and consequently
no induction of current. But this is not the case, and your diffi
culty will vanish when you consider how the ﬂux actually is
enerated. The flux is caused wholly by the uniting into one
arge magneticcurrent of those many little whirls which encircle
the individual wires of the primary coil. As you will know, any
conductor carrying a current has round it a circular flow of
magnetic force. We may represent it as in Fig. i. If, now,
another wire with current flowing in it in the same direction be
laid alongside the first, the two magnetic whirls will combine
as indicated in Fig. 2. Thus the whole magnetisingcoil, consisting
of many separateturns,does,as soon as the current ﬂows, become
enveloped by a circling current of magnetic force just as if it
were one heavy wire carrying the sum of the currents in all of the
turns. Now, bearing in mind the fact that the ﬂux originates
not in the core but in the coil, and also the fact that this tlux
has from its origination a completecircular flow, it is easy to under
stand how the cutting of the secondary winding by the lines of
force. and consequentinduction of current, takes place. Let us
slip an iron ring round our current-carrying wire (see Fig. 3).
Then, if the wire is sutiiciently near the iron, the flux around the
wire will tend to concentrate itself in the easy path which the
ring provides. But since the flux ﬂows in complete circles, one
cannot think that a free end of it, so to speak, threads through
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the ring and finds its way l ack to its starting point without cutting
the secondarycoil. Rather the circles of force extend themselves
(like stretching rubber bands) until they find rest in the iron of
the ring. And by that time, of course,they have cut the secondary
winding and caused induction. (2) The. etiect of the brass tube
is to wastethe energygivenout by the.primary winding by making
it induce eddy currents in the tube, thus keeping the ﬂux from
acting upon the secondarywinding; also by meansof these eddy
currents to counteract the magnetisiug force of the primary
winding.
W. A. B
[H.552] Wireless Telegraphylnstallatlon.
"
(Forest Gate) writes: With referenceto the articles on Wireless
Telegraphy" iti your issues of September 30th, 1909. October
7th, 1909,and March 10th and 24th, 1910, I shall be obliged if
you will kindly reply to the following, as I want to erect receiving
apparatus as per Mr. Blake's article, March 10th, 1910. (1) Is
it necessaryto have aerial wire 50 or 60 ft. high? I have not
much room for an aerial; is there any other form suitable for
small garden? (2) Where can I obtain a fine micrometerscrew P
(3) Size of wooden box? (4) Size and kind of wire for aerial,
and also from inductance to earth? (5) Type of telephonesuit
able ?
(1) Height depends entirely on distance over which you want
' to work. We do not think you will improve much on the form
of aerial indicated by Mr. Blake in our issueof October 7th, 1909.
(a) Probably at any makersof fine tools, such as Messrs.Nurse's,
Moorgate Street, London, BC. ; Messrs. Parry's, Old Street,
London, E.C. ; or, perhapsbetter still, Messrs.(irimshaw & Baxter,
in GoswellRoad, closeto ClerkenwellRoad. (3) About to ins. long
and 8 ins. by 8 ins. square. (4) Six or seven strands of No. 22
copper wire for both. (5) Any really good telephonewound for
very high resistance,say, 2,000 or 3,000ohms. A good one re
wound will do, or if you want to buy them ready-made,apply to
Messrs. Sullivan 8: Lo, 19, Great Winchester Street. if you
cannot get one wound with sufficientwire to give required resist
ance, wind two and connect them in series,using one to each ear.
in any case,one to each ear is best.
,

Battery Installation.
'1‘. B.
[164] Bichromate
propose installing twelve non-polarising
(Stafiord) writes:
"
Batteries," page 44)
bichroniatebatteries(asdescribedin Electric
“
"
to light zo-volt 20c.-p. lamp (or lamps)of Osram type. (i) As
the light will not be used for long periods (it is for photographic
purposes)could I run two or three lamps, of capacity stated, in
series, from these twelve cells? I might say a steady light is
required. If you considerthis to be unsatisfactory,what arranger
ment do you suggtst for (a) two lamps, 20 volts :0 c.-p. ; (b) three
lamps, 20 volts 20 c.-p.? (2) What is the internal resistance
of this class of battery? (3) I take it that zinc element need
not be taken out of electrolyte when battery is not in use.
(4) Instead of circular zinc, could I use large ﬂat zinc without
much appreciableloss of current?
(1) The suggestedmethod of li hting promises to be satis
factory. The lamps, however, wou d not be connectedin series.
Since you are to have only twelve cells in series for your battery,
which will have a voltage of only about 22, you cannot use more
than one 20-volt lamp unlessyou connectin parallel. The number
of lamps permissiblewill depend upon the size of your cells,and
the details of manufacture. We cannot supply ﬁgures; you must
experiment. (2) The internal resistance varies vcry greatly.
About 1 ohm might be given as a sort of rough average. (3) You
are right. (4) Yes.
Motor. G. H.
[170] Supply for Internal Combustion
(Ostend) writes: 1 should be very glad it you could let me have a
rough sketch for making a simple surface carburettor, simple
wick carburettor, simple parafﬁn vaporiscr, and simplest way to
make petrol motor run on gas. I wish to experimentwith different
systemsof combustionwith a vertical petrol motor, a} by 3} ins.
it is beyond our scope to supply designs to meet your require
ments, but there have appearedin Tm; M01121.
ENGINEERdescrip
tive articleswhich would enableyou to pre aredesignsfor yourself.
For surface carburettor, see our issue 0 March 2nd, 1005; for
wick carburettor that of October ist, 1902; for paraftmvaporiser
those of August
1903,and December 12th, 1907. Re con
t may be necessary only to disconnect the
verting to gas. lflh,
carburettor or vaporiscr and connect up to the gas supply. A
gas-bagshould be used. To answerdefinitely in detail, we must
have full particulars of the engine under consideration.
F. R. G. (Cardiff) writes:
[167] Failure of Dry Cell.
I intendedmaking a battery of four cells, constructedas described
in Chapter l\' of your MODELENGINEERSeriesNo. 5 (a dry battery,
as Hg. 30). I made one cell first, experimentall', and it works
well, but now after about three weeks use the whole of the zinc
outer case has becomequite soft and impossible to handle. As
far as possible have put exact quantities, etc., as directed, so
possibly you may be able to suggestsome step to prevent suCh
occurrencein the rest of the battery.
The zinc is, of course, consumedgradually by the cell's action.
We suggest that your trouble is due to your having employed
too thin a zinc. plate for the containing vessel. Amalgamate
the inner surfaceof the zinc cylinder.

The Model Engineer and Electrician.

[23,232] Wireless Motor Starting. V. R. (Cheltenham)
A‘, Al are the aeriab of the receiver of a wireless
writes:
telegraph set. Each is connectedto one end of the coherersCl,
(3', one of which, C ', is much larger than the other. Each coherer
is connected to an electric motor and battery as shown in sketch.
The height of the aerials is limited to 2 ft. and the distance be
tween the receiver and transmitterwill be 500 yards. There will
be no obstacles at all between them. (1) Approximately, what
length of spark would be necessaryin moderate weather con
ditions ? (2) Would it be possible(by reasonof C1 being smaller
than C1) to start motor 1, but not motor 2, by using a smaller
spark? (3) Would a relay be necessary?
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should be pleasedto hear what rules and customsmust be com
pliedwith in submittingarticlesand drawings,also the approximate
rates of pay.
We can recommendto your notice “ The Writers and Artists'
Year Book, 1910" (rs. 3d. post free) for eneral useful informa
tion as to writing for the Press. As regards HE Monar. ENGINEER,
we are always glad to considerany matter likely to be of interest
to our readers. The rate of payment varies according to the
matter accepted. We would quote ﬁgure on seeingthe MS.
F. S. (Dublin)
[:93] Running Gas Engine on Acetylene.
writes: Having small gas engine, l-lll. bore, and not having town
gas in house, thought could work with acetylene,but having
got one of your handbookson same feel afraid.
want to know
there has not been any means found out since book was pub
lished of conveniently and safely using the gas.
We cannot supply instructions. It
true small enginescan be
run on acetylene.though, as rule, they require special modiﬁca
tion, and precautionsmust be taken for safety. But we prefer to
leave acetylenealone for this purpose. We recommendto you the
use of petrol or other liquid fuel.
it
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" Kasenlt "
Powder for Case-hardening
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Iron and Steel.
Messrs.C. W. Burton Grifﬁths
Co., Ludgate Square, Ludgate
Hill, London, E0, sendus sample of the powderwhich they are
introducingfor case-hardeningall kinds of iron and steel. It
called
“ Kasenit," and
black substanceput up in tins;
should be
very useful to amateurs and others who may require to do case
hardening. Our Laboratory reportsas follows: “ We have tested
the sampleof “ Kasenit " powderupon cast iron,wrought iron, and
mild steel. \Ve ﬁnd no difﬁculty in obtaining successfulresults;
in every instance hard surface was obtained, the processbeing
quite simple.andeasy to understand. Judging fromour experience,
and the samplesof hardenediron submitted, the powdereffectsits
purposequite satisfactorily. The samplesshow that the hardening
effecthas penetratedto substantialdepth below the surface.
‘

Model Boat Building Sets.
In our recentnoticeof Messrs.Bassett-Lowke's(Ltd.) new model
boat list we referredto their novel departurein introducing sets of
parts for building motor boats. We have since had the oppor
tunity of inspecting two of_these sets, with which we have been
very pleased. The cheaperof the two contains all the materials
for building
scale model clockwork racing motor boat. It in
cludes log of selectedpine for the hull, wood for the deck and
coaming, propeller shaft and stern tube materials. rudder and
tiller parts, sheetmetal for the spray hood, material for starting
lever and motor connections, propeller casting,ﬁnished clockwork
motor, and a four-page booklet giving complete instructions for
doing the whole of the work. We have seen one of these boats
built up by an amateur, and
very smart little craft
makes.
The other set—at
higher price—is for an electric motor boat.
In this case the wood for the hull
not only provided,but
ready carvedout to shape,as shown in the accompanyingillustra
tion. The items in this set comprisethe hull, as mentioned, tri
polar self-starting electric motor,
suitable 4-volt accumulator,
propeller, stern tube, driving connections, ﬁnished spray-hood,
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(t) A big spark would positively- be disadvantageous with
aerialsof so small a capacity, and you could not use much bigger
aeriab for
than you do for receiving. Weather
transmittirgg
practic
conditions are
immaterial with installations working
over short distances. (2) No, this would not be possible, nor
practicableto endeavourto getdifferentsensitive
would you ﬁnd
nessesfor purposes of electrical " discrimination," especially by
varying their size of coherers. (3) You certainly would not be able
to work any kind of motor in the manner shown without a relav,
practicable to use widely differing volt
neither would you ﬁnd
ageson the two coherers. Your letter su gests that you would
gain much by reading some ood text-boo on the subject, such
“
as our Wireless Telegraphy or Amateurs.”
G. (Oswaldtwistle)
(115 Engine Trouble.
h.-p. Crossley Otto gas engine. For some
writes:
[23.6741]
have
reasonor other it has ceasedto
work. Will you kindly give me
some information?
It has
rotary valve 'which works the air,
gas. ignition, exhaust, and also
slide-valve for the inlet valve.
time the ignition slot to
openat the beginning of the com
makes the air
ressionstroke,
nlet blow out air after
has
taken in the air, and the ex
have ground
haust the same.
the rotary valve in and ﬁtted
new piston rings.
We cannot follow from your
descriptionexactly how you have
arranged the timing of the
valves. You speak of timing the
ignition to open at the beginning
of the compressionstroke. This
not as
should be, and natur
SET OF PARTS FOR BUILDING ELECTRIC MOTOR BOAT.
ally would u
the working of
By MESSRS. BASSETT-LOWKE, LTD.
the engine
the ﬁring was ar
ranged to take place so early as
_
rudder, switch, paint, and wire. No bookof instructionsz given,
this. If you could send us sketch of thelvalve gear and say
one of latest pattern, and how long has
but there are full-size drawings of the boat, which completely
Whetherthe engine
explain the arrangementof the parts. These interestingsets can
beenin use,we might be able to assist you further. _
.
H- G. (Reading) writes:
be inspectedat Messrs.Bassett-Lowke's(Ltd) Lo id )1 showrooms,
for the Press.
[1441 Writln
112, High Holborn, W.C., or full particularswill be senton appli'
am desirous o attempting an occasional article on technical
subjectsfor publication in Tm; Monsr. ENGXNEERor other engi
cation. A sample copy of the book of instructions for building a
the modelclockwork boat may be had for rd. stamp.
neeringpapers. If within the scope of your Query Department,
I
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The Editor’s Page.
OST of our regular

readers who are interested
sailing yachts will remember the
photograph we published in our issue for
January 4th, 1906, showing the very fine model
yacht, Muriel, belonging to Mr. H. M.
sea-going
Although this model has made many
Savage.
short trips upon the ocean, she has just accom
plished what we believe to be her best performance,
and also a record for model yacht sailing. This
is no less than a complete cruise round the Isle
of Wight—a voyage which was accomplished in
forty hours; or, deducting a ten-hours' spell taken
by her skipper, and Mr. Hinks, of Cowes, who
accompanied him, in thirty hours net sailing time.
Considering the distance sailed, and the diﬁicul
ties of the tides and currents, and the rough water
of the open Channel, this is a remarkable perform
ance and reﬂects considerable credit, not only on
the excellence
of the workmanship put into the
building of the Muriel, but also on model yacht
The Maria! is 10 ft.
seamanship of her owner.
Her
over-all, and has a displacement of 233 lbs.
She gained a silver medal
sail area is 8,784 sq. ins.
at the 1907 MODEL ENGINEER Exhibition at the
Royal Horticultural Hall.
\
in model

i

It
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We are interested to learn of the formation of
the ﬁrst Model Making Aero Club and Glider
this organisation being
School in Australasia,
known as the Queensland Aero Club, with its
head-quarters at 29—31, Turbot Street, Brisbane,
Queensland. In a letter we have received from
the instructor to the Club, Mr. C. L. Campbell, is
conveyed the complimentary information that the
Membership has been
distinction of Honorary
conferred upon the Editor of THE MODEL Enor
NEER.

i

I

*

Following on our recent comments on the growing
enterprise of local authorities in catering for the
requirements of model yacht and steamer owners,
comes the news that a new yachting pond has
recently been constructed by the Town Council of
This was formally opened on the 2nd inst.
Ayr.
with a regatta, in which several members of the
Glasgow Model Steamer Club took part. A fuller
report of the proceedings will appear in an early
issue.

0

e

:

Possibly a good many of our younger readers
in the London district may have some spare time
hanging on their hands during the coming holidays.
If they wish to try their hands at model making,
or to do any of the more difﬁcult portions of work
they may have in hand, under expert instruction,
they will ﬁnd our Laboratory and worksth very
helpful. It will be open right through the holiday

July

28,

igi0.

and those who wish to use it may come as
often as they like. Full particulars of the fees and
times will be found in our prospectus, or may be
obtained by a personal visit.
season,

Q

C

G

Mr. G. Colman Green writes us as follows:—
"
I should be very much obliged if you would let
readers know that at the wish of the guarantors
'
The British Model Yacht Club's Guide ' is reduced
to 3d. per copy.
It is hoped that the Clubs will
thus be induced to ' stock ' the book as a suitable
pamphlet for introducing sport and extending it."
Perhaps those amongst the model yachting frater
nity who have not up to the present done their
share in the work of popularising the pamphlet
referred to will now make an effort to reduce the
voluntary liability of the guarantors. The generosity'
of the guarantors in this matter cannot but be
as anything
regarded
but admirable, and the
Clubs, and even individual model yachting
men>
should help in every possible way to increase the
sales in order that the loss (to cover the expenses.
of printing) may be eventually as small as possible

Answers to Correspondents.
J. W. (Goscombe).—Enquire of British Insulated
and Helsby Cables, Ltd., Prescot, Lanes.
A. E. L. (Watchet).—See our issues of August 1st,
1902, and February
20th,
1908, also recent
replies to queries.
B.
must
ask
you to kindly observe
J.
(Leeds).—V\'e
the rules of our Query Department more strictly.
F. M. (York).—-The subject of ball-bearings has
already been fully dealt with in our pages.
See
articles in our issues for April 2nd, 9th, 23rd,
30th, May 7th, and May 14th, 1908.
J. K. M. (Bath).—A good design for a sensitive
drill was given in our issue for September 16th,
I909.

Notices.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain,
Liberty Street, New York, US.A., to whom
12?,
all subscriptions
rom thesecountriesshould he addressed.
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Lessons

I.——LONG

Ron IN

gage-in»;
THE LATHE

‘

READY FOR PARTING

on.

attention to a part of the operation,which
may
easily injure or be misplaced by someone passing
the end of the lathe.
is a photograph
Fig.
taken after the operation was ﬁnished, the parted
oﬁ portion lying on the tailboard.
It will here
be seen that the cutting-in was carried to a point
where it became easy for the operator to break the
bar off.
This latter calls attention to the fact that
in such heavy work as this
a mistake to part
the work right off.
it

I
}
I
I I
I

is

is

is

a Piece of a Long Bar.
two photographs show the
The accompanying
method employed to part a round bar of such
length that it could not be mounted between
of
As shown in Fig. I, the bar, which
centres.
held in and driven by a self
III-in. round iron,
further supported by the
centreing chuck, and
as near to the cutting point as
ﬁxed steady-rest
will permit. The parting tool is
the slide-rest
mounted, as usual, dead-level with the centre of
The piece of white paper tied on the end
motion.
is an instance of a workman’s method of calling

‘ ’

2

Parting off

“v
‘Q.I~.\

P3121?
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from the Laboratorydt

.,

FIG.

I
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When a centre-drill point is broken off, it is
Do not
no further good for its original purpose.
throw such away, as it will make an excellent end
mill for milling up small hexagons or for milling
To adapt it for milling, grind the
out a groove.
end off ﬂat and square to the sides, taken all ways,
and obliterating all the tapered portion.
Then
grind a clearance out of the middle, using the sharp
edge of a small emery or corundum wheel running
at right ‘angles to the line of the cutting edges.
It only remains to back off each cutting edge on
the end just to the edge only, and no further (other
wise one cutting edge will do all the work), and the
transformation is complete.

Centre-Drills.

are fairly well known now, and need
It should be remembered that
little description.
they are made to correspond with centres, the
conical angle of which is 60 degs.-—a feature of
American lathe practice and Precision lathe design.
All the older lathes, as constructed under original
British practice, had centres to an angle of 75 degs.
, or thereabouts, and are therefore not adapted to
mount work which has been centred with standard
It is usual, with such lathes, to
centre-drills.
further centre the work, after drilling, with a
square centre made to correspond with the angle
of centres of the lathe, and also made to ﬁt the
I
headstocks of the same.
Centre-drills are nearly always too hard for the
strength of the advance drill point, which very
This is because they are usually
soon breaks oﬁ.
throughout to a hardness suitable for
tempered
the countersinking portion, and above that suitable
for the strength of the drill point. The writer is
in the habit of drawing the temper of the points
down somewhat, by bringing them to a pale straw
Centre—drills

Model Aeroplane
By
Steam Storage.

“

Notes.

AEROPHILE."

In the issue of July, 14th a letter was published
“
Mancunian," in which
from
in the correspondence
“
The idea is to
occurs
1
following
passage
the

.6t
,.
\

'

. A.
Fro. 2.—AFTER

'.

.

3’1"

THE PARTING-OFF

colour over a small blue Bunsen ﬂame, and then
quenching them. In this case the drill requires
more frequently grinding, but it is not so likely
to break. When drilling, mount the centre‘drill
in the self-centreing chuck, and feed the work
towards it with the back centre, while in hand,
having previously roughly centred it with a punch.
Neverattempt to feed up the work by pushing it
with aZﬁat surface, as the slightest lateral ‘move
ment will be sure to break oﬁ the point. Always
make an indented centre in the work, or, if it is
The
pointed, feed up against a hollow centre.
feed should be very steady, and not advanced with
big jumps.

IS

*am

A.

Fimsuan.

have a seamless steel container suitable for very
high pressure, fill it completely full of water, and
heat to, say, a dull red heat, and then enclose
in asbestos.
The heat will be stored for some con
Avery small pipe and screw-down
siderable time.
Water being practically
valve connect to engine.
incompressible, remains as such until the valve
is opened, when it ﬂashes. into steam on its way to
No ﬂame is required as with liquid air,
the engine.
but the system needs careful design and handling.
Half-a-dozen containers, each holding, say, IO cub.
ins. of water, could be taken out, and would each
give a flight of a quarter of a mile or so.
(Please do
not confuse with the Serpollet ﬂash boiler.)"
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able search I found the container—4t was nothing
Now, theoretically, there is nothing whatever
like red hot—minus the valve. The latter had
the matter with the system above described; it
But when it comes
blown out, and its socket,
upon examination,
is perfectly logical and simple.
proved to be cracked. \Vhere the valve got to,
to practical trial, a rather different aspect of the
heaven only knowsl but I have never ceased to be
matter presents itself. First of all, it is just a shade
thankful that I was not in its way. There was a
riskv, for one is dealing with pressures amounting
tremendous amount of work in the container,
to a~considerable number of tons to the square inch,
and this failure somewhat disheartened me, so I
and this sort of boiler has much the same potential
gave up further experiments along these lines,
Then, again, if the container
ities as a lyddite shell.
and returned to the more ordinary boiler and super
is to be vmade with a fair factor of safety, it will
heater.
I came to the conclusion that there was
come out so heavy as possibly to exceed the ordi
too much risk involved, even if otherwise the system
nary continuous steam-generating plant. A third
were successful.
disadvantage presents itself in the matter of cost;
As regards lightness, I believe the “static”
nothing is any good for the containers except cast
steam plant could never be got down as light as
steel, and if they are well designed, so as not to be
difﬁculties are likely to
an ordinary plant of the same power and. for the
clumsy. several practical
"
" robs the
same duration of running.
For IO cub. ins. of
Fourthly,
wire-drawing
crop up.
The pressure is
water, the container would weigh, at the very least,
container of half its efﬁciency.
A tubular boiler to hold the same volume
so enormous that only the tiniest oriﬁce can be
5 lbs.
of water could easily be made for half the weight
used. unless the steam is all to escape in a few
to take a pressure up to 300 or 400 lbs., and would,
This trouble is accentuated by the fact
seconds.
I think, be better in every way, as the power
that a heavy drop in temperature accompanies
instead of rapidly declining from maximum to
the enormous expansion which takes place when the
zero, would be constant, which is of the highest
water ﬂashes into steam.
importance in a model aeroplane.
I tried this idea some years ago on a small scale,
Correspondence and other Matters.
and for this purpose turned some containers out of
"
H. E. M." (Erith) kindly sends me the subjoined
the best steel rod I could get. They were of a section
in
next
will
show
I
which
week's notes, and I not only
screwed the plug which car
ried the valve into the body
of the vessel, and brazed it
there, but I also left a lip
on the barrel, which was
the
turned over to hold
Th e container
plug in.
in question held about 2 cub.
had
water, and
of
ins.
The
walls about g in. thick.
threads on the plug and on
the valve were 26 to the inch,
and the screw was chased in,
The
so as to be a perfect ﬁt.
dimensions I am not at the
moment certain of, as 11 am
F
memory only.
relying on
MODEL MoxcPLAsE. I By H. E. M.
Having ﬁlled the vessel with
water, and screwed up tight,
I placed it in a bonﬁre in
photograph of his monoplane. He writes as
the garden, and watched events from a respect
"
After it had been in an 'hour or
follows :
I enclose a photograph taken some little
ful distance.
and
while ago of my machine.
away
scraped
The wheels for the
approached
so, I cautiously
innocent
and
harm
chassis
There it lay,
were not then mounted.
the embers.
The wing, which
it
in
a
I picked
is 4 ft. span and 75 ft. spread, is exactly as long as
enough.
up
pair
less~looking
the machine (not taking the skids into considera
of tongs, and bore it away—mot without some
The photograph is not a good one as far
trepidation, I admit—to the vice, only to ﬁnd that
tion).
as the plane is concerned.
the screw-down valve was as solid as a rock. After
The edges, or tips, are
rounded; but it cannot be seen. Now, you advised
some considerable trouble I got it to shift the merest
him to use a pair of 15-in. propellers, r} ins.
There was a faint puff of steam, which
fraction.
at widest part of blade, and with a 24~in. pitch.
came out with a pitiful little sigh—nothing at all
I thought
I think he made it fairly clear that the span was
like the fearsome rush I had Expected.
the valve must be stopped up, so, with a big spanner,
There
4 ft., and the total length of machine ditto.
fore,I think you have made an error, as far as
I opened it a. full turn. At last I satisﬁed myself
the propellers are concerned.
I think two 9-in.
that the container was empty. I concluded, of
Cochrane's quite sufﬁcient, but my partner is
course, that the valve was at fault, and spent some
doubtful.
He even thinks 8 ins. big enough, as
time grinding it in and getting a really gastight
he says the Cochranes have a big pitch, and con
ﬁt. Fuel was put on the ﬁre,(|and the experiment
This time some
sequently a high thrust.
He also mentioned in
carried out for the second time.
After it had been in an-hour,
his letter that he wished to use Cochrane type
thing happened.
screws.
Then, again, it is impossible to use two
there was a dull explosion, and half the ﬁre was
motors, as you will see from the photograph
blown over the garden—and me! After consider

|-
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We intend belt-driving.
enclosed.
The machine
is now complete,
except for propellers, elastic,
and ﬁxing main plane.
In the photo enclosed it
is merely laid on top of the fusellage.
There are
two pairs of miniature cycle wheels—the large
pair, 2 ins. diameter, 90 at tips of front skids; and
a small ri-in. wheel each side of rear skid. The
ribs on main plane are 2 ins. apart, from centre
The camber is only
to centre.
in. Angle of
trail, 5% degs.
Angle of entry, 25 egs.“

Probably, by the time this
in print,
" H. E. M." and his partner will appears
have realised that
I did not " make an error, as far as propellers are
It is conceivable that they will get
concerned."
it to ﬂy with 9-in. propellers, but the point is that
it will not ﬂy so well as it would with the 15-in.
propellers, I make so bold to suggest.
\Vith
regard to the Cochrane propeller, I personally
been
able
to
achieve
have not
success with it, nor
do I know of anybody else‘s machine which has
ﬂown well with it. Tests have been made which
show that the Cochrane propeller has a high " static
thrust," but this is no criterion of its capabilities
as a propeller.
Apart from the propeller question,
belt-drive
however, is the
arrangement. My
will
be fortunate if he is able to utilise
correspondent
60 per cent. of the power he stores in his rubber.
Belt-driving has been tried by many, but it has
always been found wanting. Humanum est arms,
and I am no exception to this trite rule.
If my
"
H. E. ll ." and his
aivice was bad, no doubt
pirtner have obtained good results, and they will
doubtless be kind enough to write and tell me about
it. But if they were wrong, and I was right—well,
In any case, I should
it's never too late to mend.
“
H. E. M.“
like to hear from
"
J. S. R." (Belfast) has made a Farman type
machine in accordance with a description given
The dimensions
in my Notes a month or two back.
Main planes, 2 ft. 4 ins. by 4 ins. ;
are as follows:
distance between
tail planes,
planes,
4% ins. ;
distance between tail planes,
5 ins. by 4 ins;
4 ins. ; elevator, 12 ins. by 3 ins. ; length over all,
He ﬁnds that when no weight is added it
3 ft.
will not glide, but requires the addition of a 3-02.
weight.
It is clear that the framework is too heavy. If
he be unable to make it lighter, he should try moving
the main planes further back.
"G. D. W." (Seacombe) has made a Wright
in. to the foot.
model to a scale of
The main
lbs.
planes are 35 ins. by 6 ins., and it weighs
He wants a design for an elastic motor to drive it.
This machine cannot be made to ﬂy. It is far
too heavy—10 ozs. or thereabouts should be the
weight of the whole machine, including electric
motor. I ﬁnd that it is rarely possible to exceed,
in a model, a loading of 6 025. to the square foot
of area, and in a biplane this is generally reduced
to 4 025., through the planes interfering with one
another.

i

Ii

Ax unusual quantity of heavy rock work on the
Panama Canal, says the Engineer, resulted ,in a
requisition recently by the United States Govern
ment for some special cars of greater capacity and
much heavier design than those ordinarily used in
construction work.
The speciﬁcations call for
42-gauge double-track cars of 60,000 lbs. capacity,
the cars not to weigh less than 15,000 lbs.

Electrician.
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Motor Cycle Notes.
By " Pnozmx."
Adjustable Handlebars.
A leading motor cycle ﬁrm introduced, in

1909,
a feature of construction designed to aid the users
of their machines in securing a riding position

suitable for different conditions of running.
They
made the handlebars capable of being raised or
not
the
lowered,
only as regards
upright stem which
carries them, as is done on all machines, but so that
bars
themselves
be
the
could
independently adjusted

As ADJUSTABLE

HANDLE—BAR.

to give an upward or downward slope or a hori
zontal position at will, the iglea being that instead
of the rider having to adapt himself to the handle
bar of the machine the handlebar should be adapt
able to his fancy.
For racing a very low position
is obtainable, while either the horizontal or the
upward sloping position may be used for road
work.
In principle, the arrangement is undoubtedly a
good one, but I would counsel those who are
either using it, or contemplating doing so, to be
very careful to see that the nut on the vertical
bolt which locks the handlebar in the desired
position is always securely tightened up. I was
talking the other day to a motor cyclist who was
riding a machine ﬁtted with this feature, and
when he went to mount his machine, after a brisk
run alongside, the handlebar suddenly and auto
itself, with the result that
matically lowered
my friend, who was just in the very act of jumping
into the saddle, came a croppcr, with the machine
on top of him. Of course, the accident was due
to the locking nut either having worked—or having
been left-—loose, and the principle of the device
can hardly be held to blame for such a mishap.
It is easy to see, however, that a serious accident
might result if the same thing occurred while the
machine was running at high speed or in traﬂ'ic,
and I hope these few words will sufﬁce to warn
those who have the device in use, and who may
not be giving special attention to the holding nut
and screw.

Vibration on Motor Cycles.
The supposition that motor cyclists must of

be subjected to a considerable amount
necessity
of vibration when riding their machines is still
tenaciously adhered to by those who have had no
of the pastime, and there can be no
experience

doubt that because of this many who otherwise
would enter the ranks of motor cyclists are deterred
from doing so.
In the earlier days, when the majority of machines
were ﬁtted with rigid front-wheel forks and saddles
of
insufficiently sprung to meet the consequences

August

4, 1910.

added speed on rough roads, there was, of course,
something to be desired in the degree of freedom
from vibration, and this knowledge, like many
another old tradition, is destined to die hard;
but those who know what has been done by the
makers towards laying the vibration bogie realise
that the modern motor bicycle, so far from being
the nerve-shattering vehicle which non-riders try
to make out, is in reality one of the most com
fortable means of conveyance yet devised, and
certainly the most comfortable of any form of
single tracker. Personally, I use both a pedal
and a motor bicycle, and can honestly assert that
the latter is by far the more free from vibration.
The front wheel is ﬁtted with a very efﬁcient type
of spring suspension, the tyres are large and resilient,
and the saddle—a 1910 Brookes, with compound
springs and padded top—is in every sense efficient.
I am, in fact, insulated almost entirely from the
effects of road shock, and it is only when I have
pumped the tyres up extra hard, and am riding really
fast over an indifferent road, that I experience
any inconvenience whatever from vibration, and
even then it is only slight Now, in the case of
the pedal bicycle, with its small tyres, rigid forks,
and light saddle, I have to pick my road if I am
to avoid shocks when riding at anything more
than half of what with motor vehicles constitutes
" legal limit,“ and the accidental running over
the
of a fair-sized stone means a decided and annoying
kind of bump, calculated to destroy one's equanimity
very decidedly, especially when, as is often the
case, one happens to be concentrating their thoughts
on matters apart from the riding of the machine.
What I would like to say to the prospective
motor cyclist who fears that the effects of vibra
tion will rob him of the other beneﬁts to be derived
from riding, is that provided he purchases a ma
chine ﬁtted with anIefﬁcient type of spring fork
and a really good saddle he may go ahead with
conﬁdence so far as the question of vibration is
concerned.

Aligning

IOI

The Model Engineer and Electrician.

a Side Car.
I gave in a recent issue
As will be remembered
one or two hints as to how the proper alignment
of the bicycle and the side car attached to it may
be secured, and I hoped that I had made myself
quite clear on the subject. That I have not done so
in the case of some readers has been demonstrated
by the receipt of one or two letters asking for
further explanations, and stating that the in
structions
previously given were not all that
As an example, Mr. F. Popplewell,
they desired.
a well-known business man in Leeds, writes as
"
to
follows:
Referring
your remarks about
aligning a side car, I do not quite follow your
Are the three measurements
which
instructions.
you say should agree the ones marked in my
diagram enclosed: x being the distance between
the centre of the treads at rear of bicycle driving
Wheel and side car wheels, y the distance between
centres at front of same wheels, and z the distance,
between
centre of front
measured diagonally,
wheel of bicycle and side car wheel at the front ?
Also, should the back wheel of cycle and that of
side car be exactly opposite, as I was examining
a side car the other day which clamped on to the
chainstay about 6 or 8 ins. in front of the axle,
the fastening being in line with the side car axle.
This brought the side car wheel the same distance

in advance of the cycle rear wheel.
Is this correct.
and should there be any slope either of the cycle
or side car when driving? My motor cycle has
284m. wheels:
would there be any objection to
ﬁtting a side car with 26-in. wheels and adjusting
"
the fastenings ?
When advising readers to adopt the methods
outlined in my previous note on the subject I only
included the measurement of the distance between
front of side car wheel and rear of cycle steering
wheel as a check on the two other measurements.

Hon/

wbee/

of rye/e

H

—>

DI'IVInq
o‘f cqc/e

Dis/énces Fl,Bs/You/L1' be

as near/y as loves/bl: ayua/
Aucmxo A SIDE CAR.
In reality, seeing that the two wheels of the bicycle
should be strictly in line, the one behind the other,
there is no real necessity to ascertain the distance
transversely between the front and side car wheels.
However, the accompanying diagram will make
clear to all the exact method which I desire to
explain, and those who value the life of their
tyres, and comfort in steering,
will do well to
follow it.
The Other Points Answered.
As regards the side car wheel and the cycle driving
being opposite one another, this does not
much matter, provided, of course, the difference
in a longitudinal direction between them is not
too great.
It makes little or no difference to the
steering and wear of tyres whether they are oppo
site one another or some inches oﬁ coinciding, so
long as the transverse alignment is correct. In
my opinion neither the bicycle nor the side car
should lean either towards or away from one
another when in use. Some riders I know prefer
to have a slight leaning in of the bicycle towards
the side car, as they say it assists them to negotiate
corners more easily.
Some few years of side car
however, has led me to strongly prefer
experience,
a. perfectly upright position for both, and I have
found it an advantage to adjust the bicycle so as
to have the slightest possible outward lean when
unloaded, then, when the passenger takes his or
her seat in the side car it has the effect of straighten
ing up the two component parts of the vehicle in
relation to one another.
It is, of course, an advantage to have equal-sized
wheel
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wheels for both bicycle and side car, if for no other
reason
than because the tyres are then inter
and worn covers can be used _to ﬁnish
changeable,
out their existence on the side car wheel, after doing
a lengthy mileége on the bicycle wheels; but there
is no mechanical difﬁculty in ﬁtting a side car
with 26-in. wheels
on to a bicycle with 28-in.
the necessary
wheels,
adjustments being made,
as my correspondent suggests,
in the fastenings
which connect up the two.

Inaccurate Engine Pulleys.

I

wonder how many riders of motor cycles are
about suﬂering from chronic or intermittent
slipping of the driving belt, and loudly complaining
of the nuisance, when all that is required to
remedy matters is a skimming over of the V-faces
of the pulley in a lathe to true them up.
Any
engine
pulley which has not reached the stage
when further work is almost impossible will repay
the owner for his trouble in doing this, there being,
going
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I wish my correspondent
petrol pipe is clean."
had written me a little more fully, saying whether
he has been carrying out any adjustments, either
in the valve or magneto timing arrangements, or
whether the fault has developed automatically
If
without his having touched any vital part.
the misﬁring only takes place when the spark is
fully advanced it points to the assumption that
there is something wrong with the timing of the
spark , but, as to whether this is due to the setting
of the magneto,
or to inaccuracy in the valve
setting, is difﬁcult to say off-hand with only such
It may very well
meagre particulars to go upon.
be neither, as the ﬁbre ring may not be so accurate
as my correspondent supposes, and the same may
apply to the adjustment of the carburettor which
at high speed may not be supplying a sufﬁcient
head of petrol.
If I were in the place of my correspondent I
should go very carefully over each adjustment,
I should detach
dealing ﬁrst with the magneto.
the sparking plug and ﬁnd out if possible what
effect is shown on the spark as the timing lever
is worked to and fro from a position of retard to
that of fully advanced. If the spark appears very
weak in maximum advance it will be obvious
that the ﬁbre ring is more worn in one place than
another, or that there is some other fault in the
distribution of current. If this experiment leads
to nothing useful he should pass on to an examina
tion of other parts of the mechanism and their
adjustment, and if he will write me again more
fully I daresay I shall be able to assist him in
ﬁnding a solution. A very careful inspection of
the sparking plug should be made, and the result
of changing from one plug to another noted.
Replies in Brief.

Gauge 1"? pool/701‘)
show/n
inaccuracies
In pul/ey "/a sea
as a rule, a sufﬁcient thickness of metal to allow
of several such trueings up in the life of the ﬂanges.
The V of the pulley must, if good results are to
be obtained, be formed of two equal sides, each
having an angle of 28 degs, and the best way to
ensure accuracy in turning the ﬂanges up in the
lathe is to make a gauge or template from a piece
of stiff tin, of the form shown in the appended
sketch, its depth being, in the case of an adjustable
pulley, at any rate, equal to that of the pulley
itself. The sides must have the exact angle re‘
quired, and the width at top be decided by the
width of belt employed. Such a gauge can be
made in a few minutes, and its application to the
ﬂanges of the pulley will very quickly and effectively
show just where the latter are inaccurate, if at all.
With this easy remedy at his disposal there is no
excuse for any motor cyclist who is being troubled
with persistent slipping of the driving belt to go

on suﬁering from the annoyance.

Misflring with Spark Advanced.

A Coventry reader writes me as follows: “ I
should like to have your advice on the following
'
point.
My machine, a 1907 Triumph,’ misﬁres
badly when the magneto is fully advanced. I
might say that the platinum points and ﬁbre ring
of the contact breaker are both in perfect con~
dition, the former opening about Q mm., also the
petrol level in the carburettor is correct and the

M. G. H. (Douglas, I.O.M.).—Iridium points in
No,
place of platinum will give quite good results.
you need not discard the cracked crankcase.
can be repaired.
Several enquiries are held over through lack of
space.

it

To Bend Bamboo.
R
B H

The method commonly employed for bending
bamboo canes is to slip one end through a strong
iron loop afﬁxed to the bench, heat the cane with
a Bunsen burner, and then apply a gentle down~
ward pressure.
Though the bending iron is largely
used, it is open to the objection that it soon be
comes heated if the Bunsen ﬂame has to be brought
near to it, and is then liable to mark the work.
Another, and probably a better way, is to make a.
hole of a convenient size through the bench top,
boring at an angle so that the hole is made slant
wise.
This forms a sort of tunnel, of which the
opening at the top surface should be near the edge
of the bench and directed toward the operator.
The heat must be judiciously applied, especially
when so powerful a ﬂame as that of a Bunsen
burner is being employed. The ﬂame must be
moved to and fro continuously, the bamboo being
This
turned slowly roundg‘between the ﬁngers.
avoids concentrating‘éthe heat upon any one spot,
and ensures a uniform suppleness.
Care should
be exercised
when applying the pressure
also
to bend the softened
cane, otherwise a
necessary
good many spoils will result.
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By H‘ GRINSTED'
This little chuck can be easily made by anyone who has access to a. screw-cutting lathe.
As

the

show, three steel balls

diagrams

L.H Tan
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direction, and the balls transmit a. similar rotation
i.e.,counter-elockwise, to the sleeve which is there:
fore tightened up if the thread is left-handed.
Fig.
shows
a conventional section through
'
'
two bans- and Figan em; elevation from
the
front Of 3- ChQCk to take dnlls up to 5'I6ths 111
from 1-i6th in.; Q-in. balls are used so that they
cannot fall out through the central hole.
The holes for the balls should be carefully drilled
and ﬁled or scraped so that the back of each hole
is at the same distance from the front; this en
sures that the balls properly centre the drill.
The chuck is, of course, improved by case~harden
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The mica washer and liner are
screwed
will be seen that the plug
fin. gas thread, as that standard size of stopper
For the rest, the drawings are self-explanatory.
scrap

heap.

built up.

It

is

self-tightening.
Looking along the drill
chuck
at the front end of the chuck the drill, when
in
a clockwise direction;
rotates
this
slipping,
counter-clockwise
causes the balls to roll in
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sparking

but this

By DAVID M- BRUNE
Herewith
give a sketch of a small sparking
have made from material on hand.
plug which
The body of plug
a No.
stopper chucked.
It is bored }-in. to suit mica liner. The rest of
the material used is odds and ends from the

_

m/n

G

T

A Miniature

I

is

;

the usual jaws, the balls ﬁtting in guides consisting of radial holes drilled in the body of the
chuck
the balls are closed on the tool to be held
bored out with
by the hollow sleeve, which
an internal taper, and screws on to the body of
The drill
the chuck with a left-hand thread.
to be held is pushed in and its end centres itself
in the taper end of the axial hole and the balls
grip it centrally when tightened up by the sleeve.
It is important that the sleeve should be attached by a. left-hand thread, as this makes the

is
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Locomotive
By

CHAS.

S. LAKE,

I

Notes.

I

A.M.I.Mech.E.

ENGINE or THE "Ci'rY-ro-Ci'rv"
EXPRESS.
A correspondent, writing from Breinton, in

Tm:

Herefordshire, asks for information respecting the
I
"
"
engine used on the
City-to-City
express of the
L. & N.W.R. running between Birmingham and
"
Broad Street, London.
He says:
On page 489
of the May 26 issue it is stated that the ‘ City-to
City' express was originally worked by a 4-cylinder
I have
compound, than by a converted engine.
always thought that that train was worked from
'
the beginning by engine No. 1,9i8 Renown,’ and
I would be much obliged if you could tell me which is correct."
The writer was in error when referring to the
" Renown " locomotive as
being a 4-cylinder com
pound, as it appears that this engine was con
verted at Crewe to simple working some time ago,
and is presumably still hauling the train under dis
cussion.
The actual facts seem to be that a 4—cylinder
Webb compound was at first tried on the train and
proved unsuccessful in keeping time, and it was be
"
“
cause of this that the converted
Renown
was put

August 4, 1910.
“

Compounding
when Mr. George Huglies' paper on
was being discussed; but as
and Superheating"
no names of engines were then mentioned, it is
to the
easy to see how the mistake in reference
classiﬁcation of the locomotives arose.
THE Swmnou SUPERHEATER FOR Locouonvns.
The majority of the “locomotive” readers of
Tim MoDEL ENGINEER doubtless know that Mr.

G. J. Churchward, the chief mechanical engineer
of the Great Western Railway has for some time
been ﬁtting certain of the locomotives employed

on that line with superheating apparatus known
"
“
Swindon
as the
type, it having been designed
and made at the Company's \Vorks there.
The
superheater, of which drawings are reproduced
herewith, is of the fine type, the tubes within which

{74' We; / I -

Tm; “Swmnon”
on.

L.

&

,//

SUPERHEATBR or THE

At any rate, that is what Mr. Bowen~Cooke,
N.W.R. chief mechanical engineer said at

meeting of the Institution

the
the

of Mechanical Engineers,

GREAT WESTERN RAILWAY.

the steam is superheated
being located within a.
A main header is
number of enlarged ﬂue tubes.
provided, this being divided into saturated and
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superheated steam chambers communicating respectively with the boiler and engine cylinders.
Connected detachany to the chambers respectively is a plurality of vertical members for saturated steam, and similar vertical members
for

___7‘__.,.

COMPOUND

are
ﬂue

to

members

PARIS—LYONS
LOCOMOTlVE,
on THE WIND-CUTTER

superheated steam, and each projects downwardly
between the vertical rows of ﬁne tubes.
Projecting
into the flue tubes from each header are what are

within

the

The interior area of the vertical members de
gradually from a point at which the satu
rated steam enters to the end of each member,
,

TYPE

situated

creases

s

4—6—0

connected
tubes.
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I
‘

s,"

I {I

AND MEDITERRANEAN RAILWAY;
PRINCIPLE.

‘

DESIGNED

thereby giving an increased area for both chambers
The rows of
at one end to that of the other end.
enlarged ﬂue tubes of the boiler are so arranged as

_:
DIAGRAM or FOUR-CYLINDER COMPOUND PASSENGER Locouonvnz
MEDITERRANEAN RAILWAY.
“
"
or U-shape d tubes, in which the
ﬁeld
termed
steam is superheated and these U-shaped tubes

‘

PARIS—LYONS

AND

to leave a row or rows of the ordinary or small
ﬂue tubes sandwiched between them.
The header

The Model Englneer
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is placed in front of the row or rows of ordinary or
small ﬂue tubers, having a row or rows of largefﬂue
tubes situated beyond the top and bottom walls
From
into which the superheating tubes project.
the ends of the header suitable connections are
made to the boiler from which the supply of
saturated steam passes into the saturated steam
chamber and from the superheated steam chamber
to the engine cylinders. f
The header has two distinct chambers—one for
saturated steam and the other for superheated
steam, and a number of passages are formed in the
partition wall of the header for connecting to the
saturated steam chamber with the apertures in the
back wall of the superheated steam chamber in the
header.
Similar passages are formed in the par
tition wall of the header, connecting the super
heated steam chamber with the apertures in the

Electrician.

and

August 4, r910.

cutting devices, the appearance imparted by which
is extraordinary at ﬁrst, although, like everything
I tried to get a little
else, one gets used to it.
information
while in
respecting these engines
France, but was not successful, so must perforce
fall back, as usual, upon the good old MonEL
ENGINEER for the same.
I have been thinking
for some time of attempting to model a Continental
locomotive and have more than a slight inclination
to take one of these wind-cutters as the prototype,
provided, of course, that I can obtain the necessary
information regarding it."
The writer has been able to secure photographs
and leading particulars of both types of loco
motives to which reference is made in the fore
letter, and these are reproduced on the
going
The compound tank engines are
adjoining pages.
on
employed on heavy stopping train service

-<'

NEw

COMPOUND

TANK LOCOMOTIVEZ

PARIS—LYONS

back wall of the saturated steam chamber of the
header.
The passages in the back wall alternately
lead to the saturated or superheated steam chamber.
The portion of the superheater carried in the
smokebox is enclosed in a casing provided on its
under part with a damper adapted to vary the
proportion of gases drawn through the enlarged
and ordinary ﬂue tubes covered by the casing,
and the tubes of less diameter below the super
heating casing whereby the degree of superheat
may be varied. The front cover plate of the
superheater is also hinged to enable it to be readily
opened for cleaning and other purposes.
NOTEWORTHY FRENCH Locomorrvns.
has recently been
travelling in France, writes asking where illustrated
articulars of the new heavy compound tank
ocomotives of the P.L.M. railway can be obtained.
"
He also says : The P.L.M. Railway has in service
some rather strange-looking 4—6—0 type passenger
locomotives ﬁtted, wherever possible, with wind
SOME

A London correspondent who

AND

MEDITERRANEAN

’

1

A.‘

RAILWAY.

different sections of the P.L.M. lines.
They have
four compound cylinders—two high-pressure out
side the frames, and two low-pressure between them.
The n.‘P. cylinders drive the middle pair of coupled
and the L.-P. ones the leading coupled
wheels,
wheels.
\Valschaerts valve gear is employed for
actuating the slide-valves. The boiler is of great
size and ﬁtted with Belpaire ﬁrebox.
The safety
valves are located on the barrel of the boiler be
tween the steam dome and a cylindrical sand box
which latter is placed just ahead of the ﬁrebox:
Steam sanding gear is applied to each of the coupled
wheels, and it will be noticed that all wheels are
ﬁtted with brake blocks worked by \Vestinghouse
apparatus, the air pump of which is afﬁxed to the
right'hand side of the smokebox.
The leading dimensions of this type are as follows :
Cylinders—High-pressure
diameter, 14} ins. ~
low-pressure, 22§ ins;
piston stroke,I
255 ins.

Coupled wheels diameter, 5 ft. 6} ins.
Rigid wheelbase, 13 ft. 4§ ins.

The Model Engineer and Electrician.
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Total wheelbase, 89 ft. 91; ins.
0
Total heating surface, 2,601 sq. ft.
Grate area, 41-3 sq. ft.
Weight for adhesion, 48% tons.
Total weight in working order, 98} tons.
The 4—6—0 type passenger locomotives referred
to are used on the P.L.M. Railway in two or three
The latest are as illustrated
different classes.
herewith, this particular engine having been manu
factured at Berlin-Tegel by the well-known ﬁrm
of A. Borsig.
The smokebox front, chimney, dome and cab,
are all formed with pointed projections, with a
view to reducing the wind resistance
at high
speeds, and to this fact alone must the strange
appearance mentioned by the correspondent be
attributed.
The general design is quite common
place, but very well proportioned to meet the
requirements of heavy trafﬁc of a mixed character,

my”
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Total heating surface, 2,380-73.
Grate area, 32 sq. ft.
Worldng pressure, 225 lbs.
\Veigbt in working order, 70 tons.
These engines are compounded on the Henry
Baudry system as distinct from the Du-Bosquet
De#Glehn

system.

By G120. WlNTERINGl-lAM.
(Continued [ram page 278, Vol. XX.)
T will be as well now to make up a set of ﬁttings
for connecting the various signals and points
to the levers.
As readers
who may be
making up these signals, etc., will not all adopt
of
as
layout
the plan
shown in the ﬁrst part of
F119

my 3?

4”

r4741

F/g 47
4-—

To

Po/n #3

the six coupled wheels being of moderate diameter
and the cylinder and boiler capacities both large.
The ﬁrebox is of the ordinary round-topped type
and an extended smokebox is ﬁtted.
The leading particulars of this design are :—
diameter, 133 ins.; L.P. dia
Cylinders—H.P.
meter, 21{ ins.
Coupled wheels diameter, 5 ft. 6} ins.

(Scale :

Full

size.)

Fig 46
this article, the writer has endeavoured to describe
a set of accessories
that are universal, and will
meet all requirements of the model railway.
Fig. 37 is a horizontal wheel, and it will be seen
that it can be ﬁxed on the ground, or on the side
of a post or wall, etc.
This has a turned brass
wheel
in. in diameter, and about 3-1(>ths in.
thick; the thickness, however, will depend on the

l
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size of the chain that is used, but for the sake of
neatness should be kept as thin as possible.
It is
not always easy to get suitable small chain, but it
can now be purchased from some of the model
makers who advertise in this paper.
The bracket should be made of tin or sheet brass
not more than 1-32nd in. thick, the top part being
soldered on to the base.
The wheel must be allowed

a little play, but not sufﬁcient to allow the chain
to get between
the wheel and the bracket;
the
hole through the wheel should be about r-roth in.
The wheel
diameter.
may be ﬁxed into the
bracket by a round brass pin, which will keep in its
place when driven through into the woodwork
to which the bracket is ﬁxed. Fig. 38 is a double
wheel
be found
bracket, which will sometimes
useful.
It is made _with three little pieces of tin
or sheet brass, ﬁxed together by two rivets and
soldered; little pieces of g-in. brass tube A should
be used to keep the distance correct.
the pedestal
This is
wheel.
Fig. 39 shows
chiefly used on the ground ﬂoor of the signal cabin,
where the signal chains come down from the foot
of the levers.
The wheels, of course, will be the
same as for the horizontal one.
The bracket should
have a base of 1~16th in. sheet brass, and the up
These
must
rights should be 1-32nd in. thick.
be ﬁrmly soldered on to the base.
The wheel is
ﬁxed by a small piece of wire, very slightly riveted
each side.

Fig. 40 is a double wheel, which will sometimes
be found useful.
The construction of' this may
be the same as for the single wheel, but with a
larger base and an extra vertical piece.
Of course,
any number of wheels may be constructed in the
same way upon one base, and will be found very
useful on the ground at the base of a signal gantry,
where there are several wires to be led from the
ground up to the gallery or platform.
A side crank is shown in Fig. 41. The crank itself
can be made of r-32nd-in. sheet brass, or a triﬂe
Two holes must be drilled
thicker, if preferred.
in one arm, and one in the other. This is to
obtain a long and short arm, the object of this
or decrease the travel of the
being to increase
rods.
For instance, suppose it is required to work
a pair of points situated a considerable distance
from the signal cabin, and there are corners which
the rod has to be taken round (such as crossing
the hues and running round at the back of goods
yards, etc.), a considerable number of side cranks
and joints will have to be used, and at each joint
there will bb-e certain amount of lost motion due
to slack.
This, of course, must be taken up,
otherwise there would not be sufficient motion of
the rod to open and close the points.
This is
done by connecting the rod on the cabin side of
the side crank to the short arm, and the rod on the
This
point side of the crank to the long arm.
will be clearly seen by reference to Fig. 47. The
base of the side crank is 1-16th in. thick, and will
require a small boss soldered on; the crank should
be fixed to the base by a 3-32nds-in. screw, which
must be a tight ﬁt in the boss, otherwise it will
work loose and eventually come out.
The bracket for the pedestal crank (Fig. 42)
may be constructed similar to 'Fig. 39, but a greater
the uprights to
space must be allowed between
allow for the fork-joint (Fig. 43) to pass between
them.
The crank must have a boss soldered on
each side to keep it in its proper position between
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uprights. A I-I6th-in. hole is drilled right
through, and it is ﬁxed in the bracket by a small
pin in the same manner as the ped$tal wheel is
the

ﬁxed.

The point rodding should be made of hard brass
wire, 3-32nds in. diameter, in straight lengths of
about 3 ft, and the ends screwed to ﬁt the various
joints and connections. The joints in the rods
are constructed of pieces of tube kin. long, the
ends of the rods being either soldered or screwed
into them.
The fork-joint
(Fig. 43) should be made from
3-i6ths-in. square brass rod, with a sawcut for
the opening.
Before cutting this slot, however,
it will be best to drill the holes for the rod and
the screw.
If these operations are done in reverse
order, the drill will in all probability break when
it runs through into the slot ; quite a large number
of these joints will be required.
The rod guides (Fig. 46) are made of brass
i in. by § in., with holes drilled to ﬁt the rods.
Two holes must also be drilled and countersunk
These guides can,
for the holdingdown
screws.
of course, be made for one or as many rods as may
be required.
Fig. 44 is a lever which sometimes comes in useful
for reversing the motion of rods, or in places where
it is necessary to alter the position of the rodding
For instance, suppose
to clear
some obstacle.
there is a rod coming out from the bottom of the
signal cabin, and it is required to lead it under
the track to the opposite side, and there is a sleeper
in the way ; this joint will very conveniently over
come the difﬁculty.
Fig. 45 is a compensating joint, and is made up
entirely of parts already described—rods, fork-_
joints, bracket for the pedestal crank (Fig. 42),
and the lever (Fig. 4,4). This latter must, however,
have a boss soldered on either side, as described
for the crank in Fig. 42. The eye, or lug b, can be
made by soldering a little piece of brass on to the
rod.

The above variety of ﬁttings will probably be
The
all that is required for most model railways.
number of each, of course, will depend on the extent
and arrangement of the signal system.
(To be continued.)
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THE AERO MANUAL. London: The Temple Press,
Ltd.
Price IS. 6d. ; postage, 15d.
In the compilation of the work before us—the
work of the staﬂ of The Molar—we have a very
commendable digest of aeronautics from a very
"
“
early period. The keynote of the Aero Manual
is differentiation.
The compilers have endeavoured
to exclude all records and references which are,
in the light of present-day information, of no
value to present-day workers in the ﬁeld of aero
nautics. The historical section thus treats only
of the work and achievements of such men as have
directly contributed to the elucidation of the
great problem. The book is divided into various
sections, and includes a chapter on modern engines
and their accessories.
It is well illustrated and
runs to :57 pages.
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The Intensified Spark (iap for
Wireless Telegraphy.
By G. C. BLAKE.
following is the description of a new form
of spark gap for wireless telegraphy, invented
by myself, which increases the distance to
which it is possible to signal with any given amount
of power, and enables one to charge a much larger
capacity, and thus work with much longer wave
Also, under certain conditions, a musical
lengths.
note can be produced by its aid, thus doing away with
the rotary spark break now so commonly in use for
this purpose.
I discovered this from the following
fact: I found that when a glass rod was brought
near to an ordinary wireless spark gap connected to
an inductance and condenser
in the usual manner
(see Fig. I) the glass attracted the white spark
itself, while it repelled the nitrogen flame which
always surrounds electric sparks when taking place
in air.
Fig. 2 shows the usual method of connecting-up
an inductively-coupled
transmitter.
The current from the positive main passes through
a regulating resistance
R, an ampere meter A, a
mercury or other form of contact-breaker B, to one
terminal of the primary of an induction coil P, and

HE

the circuit is com
a
through
pleted
Morse key, M, to the
negative main; the
secondary S of the
coil is connected to
the closed circuit of
th e transmitting

inductance,

which

several

I
K

"

-

type, a spark taking place between two
rounded ends) has been adjusted
a good crisp spark, free from all
arcing, and that the most effectual spark distance
If now a
was found to be 1 in. between the rods.
pointed glass rod (Fig. 3) is brought near to and
ﬁnally inserted exactly into the centre of the spark
gap, so that the extreme tip of the rod is in the
position shown in the ﬁgure, it will be found that, all
other conditions remaining the same, the gap can be
made twice as long, and the ammeter in the aerial
will give a greatly increased reading, although the
primary current still reads only 2 amps.
Still keeping all other conditions the same, extra
capacity can now be added to the closed circuit,
and in proportion the length of the spark gap must
be reduced;
and it will be found that when the
spark gap with the glass rod in it has been reduced
to f in. the same current of 2 amps. is now able to
ordinary

brass rods with
so that it gives

ﬁIIJ—

M
Fig?

circuit inductance K, which is carefully tuned so as
have the same electrical rate of oscillation when
connected to the aerial A and the earth E as the
H is a hot—wire ammeter or other
closed circuit.
indicator, to show the amount of current induced
in the aerial.
Now, to make the use of my spark
gap clear, let us suppose that the regulating resist
ance in the primary circuit of the coil to be so
adjusted that the ampere meter A reads 2 amps, and
that, after the inductances have been tuned to the
same periodicity, the spark gap (which is of the

7/

"\T

2o:
Fl

consists of a capa
City C, made up of
a number of Leyden
jars or an old con
denser,
turns of thick copper wire or tubing I, and a spark
gap G.
Above the closed circuit inductance I is the open

+Mw

in
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charge about twice as much capacity as was possible
The addition of this
with an ordinary spark gap.
extra capacity, of course, slows down the oscillation
period of the closed circuit; and now, in order to
radiate properly, inductance must be added to the
open circuit K, by moving the adjustable contact
A higher up the inductance, when, of course, the
emitted wave length will be increased./ Before
explaining how a musical note can be produced, I
should mention that it is essential (when only one
glass rod is used) to put it in the centre of the spark
gap ; if it is allowed to touch either pole of the gap
its action is spoiled ; but, strangely enough, if two
glass points are used, as shown in Fig. 4, one touching
each pole of the gap, quite good results can be

obtained.
To produce a musical note, a single glass point
is employed, and it will be found that the further
the point is pushed into the gap, the shriller will be
the note produced.
The glass tube for producing the musical note
should be inserted in the positions shown in Figs. 5
and 6, with its centre slightly below that of the two
spark rods, so that the spark may curve round its
upper surface as shown.
When using a glass rod to produce a musical note,
however, its other advantages are gradually lost the
further it is pushed in; in fact, when practically
the whole of the gap is ﬁlled by it, and the note is
at its highest pitch, the distance at which the signals
can be read is somewhat less than that obtained
from the use of a simple air spark gap ; but, up to
about half~way in, the increased sending distance
is not much reduced
by raising the note; after
this, however, the power rapidly decreases as the
rod is inserted.
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width.
The stem, deadwood, and counter-piece
are the same width all along, namely,
in., so are,
of course, cut from
in. thick boards; not like the
keel, which is wide in the middle and tapers towards
The stem-piece should be laid 011‘ on
each end.
cardboard as shown in Fig. 10 of Tim MODEL

i
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Designing under the inter
national Rule.
By R. P. KITCHINGMAN.
(Continued from page 19.)

AVING completed the construction plan of the
Iris, the next thing is to lay off the design on
cardboard, as explained for the 5-rater.

The

No. 2.—VARIOUS PARTS on THE
the
half breadth of the top of the wood keel'and
top of lead keel as shown on the construction plan,
should be laid oil and cut out on cardboard, so that
when they are sawn out the cardboard can be laid
on the wood, marked round with apencil, and they
can then be trimmed up accurately to the proper

i

ENGINEER, January 6th, rgro, also deadwood and
counter-piece, with the rabbet and the section lines
marked on.
A study of the construction plan of
Iris will make things clear. When these have been
carefully marked 05 and cut out, the wood can be
purchased. Needless to say, this must be of the
best quality.
Photograph No. 1 shows the wood
from which the his is being built, the large plank
on left of photograph is one of the 5 ft. long by
I ft. 6} ins. wide by 3-16ths in. thick to be used
I have several of these and they
for the planking.
all match exactly.
If a boat is going to be var
nished or polished, it is better to select planks of
all the same colour, as the appearance of the boat
is thus greatly improved.
The next piece shown
in the photograph is white sycamore for the deck,
l in. thick. to be put on all in one piece. The
short piece on extreme left of photograph is § in.
thick Canary pine, for the stern, deadwood, and
counter-piece. The deadwood and stem post are

“IRis”

BEFORE

ASSEMBLING.

all in one for a model.
In a full-size boat these
would be separate, but for a boat of this size it
is simpler to make them in one.
The next piece
is a piece of mahogany 1} ins. thick for the fashion
The next is a piece of pine for pattern for
piece.
lead keel.
The next is a piece of pine { in. by
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in. by 5 ft. long for the guide-piece.
The next
pieces are for the inwales, } in. by f in. by
The piece on the extreme right is a
5 ft. long.
piece of 1} in. thick Canary pine for the wood keel.

through at the rabbet lines and draw these in on
the wood.
Of course, it is no good to mark the
rabbet lines yet on the wood keel, as it has to be
towards the ends and the mark would
tapered

two

No. 3.—L1NING~UP

113

THE

The piece from which the frames are to be sawn
has been omitted, but is similar to this last piece,
only diﬂerent in size, namely, 5 ft. long by I ft. 2 ins.
The inwales can be sawn oﬂ
wide by 1- in. thick.
this and will leave just enough for the frames if
they are marked out pretty close to each other.

STEM

AND STERN.

therefore be cut out.
It can be marked off on the
wood as shown by Fig. I of the construction plan.
After marking off all the frames, the lot can be
sawn out with a band saw or the frames may be
sawn out with a fretsaw. When this has been
done, scratch a line down the middle of stem, keel

.e...l
No. 4.—-L1NrNo-u1=
The wood, as shown in the photograph, has all

The
been sawn out and planed up by machinery.
can now be
and counterspiece
Stem, deadwood,
marked out by laying the cardboard patterns on
Pn'ck
the wood and marking round with a pencil.

-;__.

Fr».

'rnE “ lRls."
deadwood, and counter-piece, both inside and out
Cut the rabbets in the stem,
side, with a gauge.
keel, deadwood, and counter-piece as explained for
The rabhet in stem is only cut } in.
the 5-rater.
deep, and the ends of planking reduced 1461211in.

114
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to make them l in.; or, the stem-piece could be
cut from inch stuff and the rabbet cut 3-ioths in.
The rabbet at after end of keel and deadwood, and
at fore end of countenpiece, had better not he cut
After ﬁnishing the
until they are joined together.

No.

5.—Tne

rabbets so far, cut the mortises for the frames.
excepting Nos. 4, i5, 18, 19, which had better be
left until the parts are fastened
Cut
together.
out the fashion-piece and the parts will then be as
shown in photograph No. 2. The piece reared
up on the left of the photograph is the wood keel
with the rabbet and mortises for the frames cut

No. CL—ANOTHER

next is the stem-piece with rabbet, recess for in
mortises for frames, and scarf joint cut.
wales,
The next are a pair of frames, fellows to the others
shown, and the last piece is the deadwood with
These can now be
rahbet and mortises cut.

" Ims"

FRAMED

UP.

screwed and glued together.
\Vhen marking and
cutting out the stem, keel, deadwood, and counter
to be very careful and cut
piece it is necessary
them accurately, or else when put together the boat
will be out of shape.
The following is the method I adopt for getting
these parts properly set up.
Having been very

View or me

as explained above.
The other piece reared up
on the right is the wood pattern from which a cast
The small piece
ing of the keel has been made.
on the left of photograph is the fashion-piece.
Next are two frames with the recess cut for inwales
and the heels reduced for mortising into the keel.
The next is the Counter-piece
with the rabbet cut
so far, one mortise for frame No. 20 and the end
The
to mortise into the fashion-piece.
reduced
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IN FRAME.

careful in the ﬁrst instance when cutting them out
they are next screwed
the screws
together,
not
A rough stand can be
being driven quite home.
made by getting a piece of wood the same thickness
as the wood keel, about 6 ins. long by 3* ins. wide.
On each side screw 3. short piece of wood so that
the keel can stand in between (see photograph
N0. 3). Put in a screw at the stem head and
another at the counter-piece. These must, of course,
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be put on the centre line which was m'irked with
the gauge.
Loop a line over the screw on the
stern, stretch it tight, and fasten it to the screw
on the counter-piece.
Now with a straightedge
rule a pencil line along the bench a little longer
than the boat.
Place the boat over this line so
that the centre of the stern post rests on the pencil
line, fasten a plumb line to the mildle of the
extreme end of counter-piece, and see if the plumb
bob will come to rest on the pencil line (see photo
The table shown in photograph is
graph No. 3).
really too short, the boat being only placel on this
to have the photograph t iken.
It should, of course,
be a little longer than the boat.
Do exacty the

llld Electrician.

H5

where, the plumb-bob will fall to one side either of
the centre line somewhere
inside the boat or the
line drawn on the bench.
Having got this much
true, the guide-piece
can be marked out and ﬁtted
in position.
Its top comes 2 ins. above L.W.L.
If it seems too long or too short, it shows that the
joints at stem deadwood or counter-piece have
However, if proper care
been cut at a wrong angle.
has been taken it will be found to ﬁt all right.
The stem, keel, deadwood, and counter-piece can!
now be glued and screwed together and the guide
Be careful that it does
piece screwed in position.
not hit to one side or the other; for if it does, it
will throw the frames out. The boat can now be
framel up just as explained for the 5-rater and
the fashion<piece
fastened
in place.
Photographs
5 and 6 show two views of [11's in frame.
(To be continued.)

The Cruise of the M.Y. “Muriel”
Round the isle of Wight.
By H. M. SAVAGE.
possibilities of navigating a model yacht
round the Isle of Wight had for some time
of
been
discussed
between
several
my
friends and myself, and, with the view of testing
"
"
the capabilities of a large model among the
races
and currents which abound in the waters of the
Solent, we deciiled to make the venture on the ﬁrst
favourable opportunity.
Three things are necessary to accomplish this
successfully: Firstly, a mozlel of heavy displace»
ments ; secon'lly, a favourable wind ; and, thirdly,
so to time the arrival of the yacht at the various
danger-points round the Island that these can be
“
"
slack
tide.
These danger-points
negotiated at
are the heavy seas and strong currents running over
the "ledges" at Ventnor, St' Catherine’s, The
Gurnard, anl Bembridge;
but, being
Needles,
once safely negotiated, the rest is a comparatively
It was also necessary to be guided
easy matter.
as to times of starting by the state of the tides,
and Messrs. Hooper Bros, of Sandown, boat—owners,
kindly made out the necessary itinerary and time
sheet, which we had to follow as near as possible ',
whilst Mr. \Valter Hinks, ﬁsherman, of Sandown,
one of their most experienced
hands, undertook to
act as pilot for the Muriel in a boat specially
found with sailing gear by the thoughtful foresight
of Mr. Henry Hooper, in case we had to run for
The place
shelter through stress of weather.
which oﬂered the greatest danger in case of bad
weather was the long stretch from St. Catherine’s.
to the Needles,
and it was felt advisable to get
over this course as soon as possible.
Consequently, as the weather indications seemed
favourable on july 11th, a gentle NIL. winl blow
ing, with smooth sea, it was decided to start from
Sandown Bay an hour before the ebb, so that we
should catch the full ebb tide round Ventnor,
and be carriecl with it to the Needles, where we
were timed to arrive in time to catch the ﬁrst'of
our ﬁrst
the ﬂood up the Solent and Yarmouth,
stopping-place.
A start was therefore made at 12.20 pm. from
Sanzlown
Bay, the yacht being under full canVas,
Owing to
carrying jib topsail and jackyarder.
the slight wind, only slow progress was made past
Shank-lin and Ventnor; but by keeping well out to

HE
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same at the bow end, plumb down from the top
of the bow, and see if by moving the boat side
ways or by putting a little paper under the stand
so as to tilt the boat a little sideways you can get
to fall just on the centre line at
the plumb-bob
The centre of the stern post
each end of the boat.
At the same
must, of course, rest on as well.
time plumb down from the line stretched (rom
bow to stem, and the plumb-bob should, of course,
come on the centre line that was marked on the
If it
inside of the keel (see photograph No. 4).
is right here, go to the stem and plumb down from
in
the
same
and
see
if
way
the string
the bob comes
Do the same at the dead
to centre line of stem.
If these all
wood and fore end of counter-piece.
come up right it shows that all the parts are set
slewed
nor
tilted to one side
up accurately—neither
or the other.
On the other hand, if it is out any
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full advantage was obtained from the ebb
tide, and we passed St. Catherine's Lighthouse at

sea

3.20 p.m.

Finding now that a gentle
up Channel from the E.S.E.,
spinnaker, and we stood well
Southard to make, if possible,
Needles.

was coming
Hinks ordered out
out to sea to the
a dead-run to the

breeze

August 4, row.

direct in the course of the Portsmouth,
and Stokes Bay to Ryde passenger
trafﬁc—all of which steamers were crowded with
passengers, who took a good look at us.
Off Ryde Roads we deemed it desirable to take
the model in tow, owing to the shipping and boats
at anchor, and we brought up on the East side
of the town for an hour's rest and a snatch of food,
as hitherto there had been no possibility of having
The wind now dropped
anything to eat or drink.
almost to a calm, and we saw that all idea of making
a good fast run to Sandown Bay was impossible;
the tide was now in ebb, ﬂowing west, whilst 3 miles
further off, at Sea View, an easterly ebb tide is
met with, which it was necessary we should catch,
otherwise all hopes .of reaching home that day
would be impossible.
A slight breeze from the East now favoured us
as far as Bembridge Harbour, where we met with
the easterly ebb, which carried us slowly round
the point.
Here, off Whitecliﬁ Bay, there was
were new
Southsea,

This portion of the voyage was decidedly monoto
and we took advantage of the leisure to have
our meal and to relieve one another at the oars,
at the same time carefully watching the weather,
not being sorry when the Needles gradually came
into view, and eventually were within a stone's
‘throw.
This was at a quarterof-an-hour
before
the ﬂood commenced—that is to say, precisely at
the scheduled time—6.45.
Just previous to reach
ing the Needles we were met by the Bournemouth
whose passengers took great interest in
steamer,
watching probably the ﬁrst model yacht navigated
in those waters.
After passing the Needles, the spinnaker
was taken in, and we sailed slowly, as the
r'
wind was very slight passing Alum and Totland Bays. about Q mile off shore to Yar
mouth, our projective for the night, and
arrived here at 8.30 p.m.
“'e brought up
in the harbour, mooring the model fore and
aft between
a buoy and a large private
yacht, whose owner was kind enough
to
allow us to tranship all. our gear to his yacht
for the night, and after having made every
thing snug, we found quarters for ourselves
in this quaint old-fashioned little Island port,
and stayed there the night.
The next morning, july 12th, we were up
betimes, and, ﬁnding a strong easterly wind
blowing, we left the harbour at nine o‘clock
under full sail, half the inhabitants of the
little port turning out to see us off.
\Ve were now close-hauled on the starboard
tack, and made a good start on the ﬂood
tide, getting well outinto mid-Solent as soon
"
Tax M.Y. “MURIEL CLOSE-HAUL!!!) 0N STARBOARD TACK
as possible, so as to get the full advantage of
on THE Isu: or Wiour.
the tide.
We soon came across the various " ledges,"
over which the water rushes with whirlpool force,
practically a dead calm, and evening coming on.
and for the next two hours the sea-going qualities
and not being desirous of spending a night at Sea
of the Muriel were certainly tried to their utmost,
in an open boat waiting for a breeze which might
and not found wanting.
miles into San
not come, we had to tow the last
It was soon evident to us that only a model of
down Bay, much to our chagrin and disappointment,
large displacement had any chance in these surging
and arrived there at 7.15 p.m.
currents, which threw her about even like a cork.
we had, however, accomplished the record of
whilst at times the huge waves swept her fore and
navigating the smallest sailing craft that has sailed
aft and half-way up the mainsail. We were now
round the Island, and with this achievement we
well over the Gurnard, wind strong from the East,
were satisﬁed.
and the .Mun'el going like a racehorse.
At this
There was no idea of doing the journey in record
juncture it was just as much as we could do to keep
time—in fact, such an endeavour would be useless,
-our own boat head to wind, and we shipped several
because, owing to the strong tides running in the
seas, but as long as the model kept her course we
Solent, one must time the arrival and departure
cared not; at the same time, we could not have
at certain points to a quarter—of-an-hour,
failing
stood much more of the strain, as the exertion of
which
might take four days to go round.
For instance, in one part of the Solent there
keeping up with the yacht was too tiring to be
are two tides ﬂowing opposite ways simultaneously,
pleasant, and we were consequently not sorry when
we found ourselves in smoother water.
and in one place no less than four tides in twenty
We now passed several large steamers and private
It is apparent, therefore, that anyone
four hours.
steam yachts, inward and outward bound, all of
attempting the journey without full local experi
which gave way to us, and we could see all on board
ence of these tides would meet with certain failure,
not disaster;
furthermore, the greatest cau
greatly interested at the unique sight of a model
being navigated on full ﬂood in mid-Solent.
tion is necessary for anyone attempting to round
After noon the wind dropped steadily, and we
the Island not to get into trouble between St.
it

2

"fl

"

if

nous,

The Model Engineer and Electrician.

August 4, 1910.

l

Catherine’s and the Needles; a sudden shifting of
wind, which here brings up a. very heavy ground
swell in a very short time, renders this place most
dangerous in any but the very smoothest water,
and in this respect we were most favoured.
The above record of the journey, whilst not pos
sessing any exciting incidents, may be of interest
to model yachtsmen as being probably the ﬁrst
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success or non-success
of the enterprise—namely,
the kind of man who is both willing and able to
but in Walter
slog at the oars for such a time;
Hinks, of Sandown, one has a good specimen of a
tough British seadog, and what to me was of
great importance, as enthusiastic a model yachtsman»
as ever donned a guernsey, and to him every credit
is due for the way in which he piloted the illun'el.

The photographs, showing the Muriel
under sail, have been kindly taken at San
down by Mr. Ballard, also a member of the
Society of Model Engineers, who happened
to be staying there at the time.
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THE M.Y. “ Moran-:1. "——Tm: START.
on which a. model has been sailed round
occasion
The entire course actually covered
the Island.
was 72% miles, and the actual time under sail
could have been con
174} hours, which, however,
siderably reduced if we had been favoured with
anything like a decent breeze at the commencement
and end of the journey.
A personal factor also enters largely into the

Some OF The SAIL AND POWER

"
The members of the above held a Tourna
"
ment
race on june 24th,
each steamer
racing each other three lengths of the pond
before about 200 spectators, both young and
old. Five yachts entered, but only four com
viz., Mr.
Arlidge's Water Nymph,
peted,
Mr. T. Burley's George, 2-5ths sec.
scratch;
start; Mr. P. Burley‘s Water Witch, 3 2-5tbs
secs, and Mr. I. \Vilson's Meteor, 4 secs.
The handicap was made up representing
the Water
Nymph running at 5 miles per
hour; her actual speed is Ir} miles, but on
our pond it is practically impossible to stop
a boat going over 5 miles : the sides are very steep,
and at the least exertion you slip into the water.
During the ﬁrst heats the swan gave indications
of causing trouble, so we decided on removing him.
The park-keeper and groundsman, armed with a.
line stretched across the pond, gradually got him
towards the corner of the pond; but, try as they
would. he would give one rush and escape to the

Boars or

THE
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After this had gone on for a quarter
again.
of-an-hour—to
the amusement of the crowd—
we" got our line to work, one behind the other,
and after another half-hour's frantic running and
rushing from the centre to end of pond, to the
in
great amusement of the crowd, we succeeded
cornering him, the park-keeper carrying him off in
triumph.
The Wain Nymph, after running two lengths
against the George, broke her belt for gearing the
and was at a great disadvantage in the
engines,
deciding run, losing by a narrow margin. The
other boats had the usual blowlamp, etc._ troubles;
but, taking all through, did very well.
When all cards were returned, it was found that
centre

'

i

.""'
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gathered in the Newth Public Park to
witness the opening ceremony of a new yachting
pond, kindly provided by the Town Council of Ayr.
The afternoon turned out very wet indeed, but
that did not disperse a large gathering of persons
interested in model yachting.
As far back as March
last, a club was formed and officers appointed
and at present there is a membership of about forty.
We have about eight power boats under construc
tion, so hope to have a fairly decent show before
people

the season

is over.

The opening ceremony was performed by Provost
Hunter, assisted by Dean of Guild Meikle, who made
some very satisfactory remarks, which were replied
to by our President, Mr. R. Dickie.
After the

'

THE NEW MODEL YACHT POND pam‘irmo BY THE Town Couscn. OF AYR.
the George had won with a total of 7, “later Witch.
second with 3, and Meteor and Water Nymph I each.
On the Thursday we had visits from the Heaton
and Shields Clubs, they expecting the above race
to take place on that day, but we had postponed
it to the Friday, and, not having the Secretary’s
address, did not inform them of the change.
At the time of writing we intend to visit the
Shields Club at an early date, and will probably take
four steamers with us. We have also promised
the Beaten Club a visit.
The photograph on previous page was taken before
the race.
Our membership is steadily increasing,
and we hope to have at least eighteen boats in
Intend
going order before the end of the season.
ing members should join at once, so as to partici
"
“
at the end of
Commodore
pate in the race for
the season.
For particulars as to membership,
visits, etc, write WILLIAM EARL, Secretary, 94,
Beech Street, jarrow-on-Tyne.

Ayr Model Yacht (Sailing
Boat) Club.
On Saturday,

July

2nd,

and
a

Power

large

number

of

ceremony Miss Hunter blew the whistle for the
ﬁrst race; but on account of there being no wind,
the race (which was for a rose bowl, kindly pre
sented by Provost Hunter, and a silver medal) was
cancelled.
The Glasgow Model Steamer Club were
invited down, and several of their members turned
up‘ani gave quite an interesting display with their
Mr. Meikle, on behalf of the Town
power boats.
Council, presented Miss Hunter with a silver whistle,
and Mr. Dickie, on behalf of the A.M.Y.C., presented
her with a silk club burgee and three winning flags
as a memento
of the occasion.
In the evening
the Glasgow friends were entertained to tea in the
Carlton Tea Rooms. After tea a most enjoyable
evening was spent in the smokeroom, where
complimentary remarks were passed by members
and friends from Glasgow, and discussions on power
boats, etc., whiled away the time.
Our visitors
were highly pleased with their outing, although
they got a wetting earlier in the day, and left by
train for their respective homes about 10 p.m.—
J. F. Wituiuvisox, Secretary, 28, Union Avenue,
Ayr.
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A. W. (Inmnge, Ltd., Holborn, London, E.C.—Messrs.
Gamage’scompletecatalogue well known as mammoth guide
to the remarkable resourcesof their great emporium, but their
latest enterprisein issuing sectional catalo ues of special depart
ments will, we think, he no less ap reciat . The newestof these
separate lists
one entitled “ ractical Working Models and
Fittings," and this embellishedwith charming colouredcover,
indicative of railways, electricity, marine engineering, and, of
course,aeronautics. The catalogue runs to 134 pages,and deals
with modellocomotivesand railway equipment,stationaryengines,
gas engines, boilers, steam ﬁttings, petrol motors, wireless tele
graphy, accumulators,electric light outﬁts, electricaland chemical
apparatus,dynamos,motors,coils,modelpowerboats,
'
expgimcntal
sai
yachts, and boat ﬁttings. Messrs.Gamage have consider
ably extendedtheir model engineeringdepartment,and this new
list shows how thoroughly they are cateringfor the requirements
of all modelenthusiasts.
Messrs. Cotton 6: Johnson's new generalcatalogue,issued
from their old established house,14,Gerrard Street, Soho, shows
at a glancethat many oi the requirementswhich the small power
engineer has
in ﬁnding are provided for by this ﬁrm.
difficulty'
Amongst long
list 0 tools, materials,and sundriesstocked may
be mentioned—completesetof changewheelsfor S.C. lathes, bevel
and mitre wheeb, racks, and pinions. Several types of treadle
lapidary machinesfor slittin
grinding, and polishing are illus
trated, together with portabe types. Circular saws (foot and
power) are shown; high-speed sensitive drilling machines, and
many more machinetools of similar character. From amongst
the materials
possible to selectwhatever one may require,
stock of weldlesssteel tubesand cycle and motor
parucularllycgood
tubesalso
mg carried. The catalo
shouldcertainly be in every
modelengineer’sworkshop. Its
or 6.1.,or 9d. post free.
Archibald
J. Wright, Ltd.. of Leywn Green Road.
London, N.E., in consequenceof their anticipated remmal to
larger premises in September next, are oﬁering their present
stock at greatly reducedprices. A list will be sent to any reader
on application.
a

0

a

is

I

I

burner
so hot as to melt soft solder. All this seems to
show me that there must be some pressuretending to keep the
spirit from the burner—in other words, the vaporised spirit in
returningalong the wick to act as pressureabove the spirit in
thetank, stops the ﬂow of spirit in its way to be va rised. What
propose to have
small tube from the end
burner to the
topof tank, when the action would be thus: according,of course,
to what believe. The burner, when made hot, would vaporise
morespirit than the oriﬁce could pass; therefore,excesswould
passalong tube to act as pressureabove the spirit and also assist
in torcing through wick, etc. You can seethat there
better
look about the lamp with that tube than without one, and the
circularround of action seemsto me to solve the dithculty. Will
you be so kind as to answer the following question:—Will the
tubeput the lamp in order as have stated? It not, say how
must go'about
to make
success? The blowlamp as ﬁrst
madeand for ten minutes blew with six-inch ﬂame and melted
l-in. copperbar easily. The container,after the aboveten minutes’
run, held enough spirit for another hour's run, at least.
have
nevertried the suggestedtube as yet, but will await your reply.
There nothing in your sketch to indicate that the spirit con
tainer is not hermetically sealed; and
this
the case, your
ditﬁculty explained. During ten minutes’ burning the level of
the liquid
continually tailing, and as there
no air-inlet at.
thetop of the container, partial vacuum createdthere, and so
the suppl of spirit to the burner
checked. The remedy is
simple.
a tiny hole through the centre of the stopper and
your trouble should cease. The same result might be attained
by your suggested tube, but this would be clumsy remedy. it
411'admission
alread provided in your container, the only
causeof the troub we can suggest that your nipple gets
calmer
okcd.
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A. V. H.
[13.323] Trouble with Spirit Blowlnmpt
(Canterbury) writes: Enclosed you Will ﬁnd drawing of a blow
not new by any means,
lamp of my own idea. The working
but want you,
possible,to put me on the right track, or pornt
out where am wrong.
have tried all kinds of blowlnrnps for
my steamer, but up to now they have gone out very soon or the
pressurehas dropped too low to work it. Now, this lamp of mme
makes its own pressure and blows under its own power as long
as thewick is supplied with methylatedspirits. The trouble,how
ever, that at the end of ten minutes the lamp goes out, not at
Once,but slowly, showing that the gas failing. When the wick
dry, the container
ﬁnd that the wick
chamber looked at
nearly full of methylated spirit, and, singular to relate, the
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The [allowing re selectedfrom the Queries which have beenreplied
to rrcenlly :
“
" Locomotive: L.
[200] The Model Engineer
&.S.W.R.
5. L. (Famham) writes: (1) Could I obtain from
4—6—0.
you the complete back numbers of Vol. X, which contain _thc
drawings, instructions, etc., ior Tm: Monrr. ENGINEER locomotiye,
o ~4—4 tank? It so, would you tell me the numbers containing
the instructions, etc. (as I wish to make this engine), and I will
cash (or same?
forward
(2) You published some time back in
"
“
S.\V.R. six-coupled
Queries and Replies a drawing of an L.
expresslocomotive mean the 4—6—0 type).
would be much
obliged
you would forward me thedate ot the back number in
which it appeared.
(r) The coloured plate of THE Mover. ENGINEER locomotive
was given as supplementto our issue of January 7th, :90; the
other issues containin articles in the series are the following :—
January 14th, 2rst, ebruary 4th, r8th, March 3rd, 17th, 3rst,
April
th, May 12th, 26th, June 9th, 23rd, 30th, oi the same
vcar. 'l‘heseare all in stock and copiescan be had (3d. each.post
tree) trom our publishing othce. (2) The issue of THE Moosr.
ENGINEER to which you refer that of December3rst, 1908.
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[The Editor will be pleasedto receivefor reviewunder this heading
samplesand Particulars
new tools, apparatus, and milen'als
for amateuruse. It must be understoodthat thesereviewsare
free expressions Editorial opinion, no payment0/ any kind
being required or accepted. The Editor reservesthe right to
criticise or commendaccordingto the merits 0/ the goodssub
mitted,or to abstainfrom insertinga reviewin any casewhere
thegoodsare not suﬁicirnt interestto his readers.)
Reviews distinguishedby an asterisk have beenbored on actual
Editorial Inspection0/ thegoodsnoticed.
“ Lane " Patent Screw
lnsertors.
This
an ingenious tool for holding screws which are to be
inscrth into awkwardly situated holes.
similar in appear
ance to
long screwdriver, but the point consists of
double
tongueof ﬂat watch-spring steel. When the tongue insertedin
the slot of screw, grips the sidesof the slot by reason of its
outward spring pressure. The screw thus carried upon the end,
and its point can be readily inserted into the screwed hole into
which
to go. We have two of these (types and B) sub
mitted for our inspection,one of which (type B)
coveredwith
cbonitc from handle to point, and
thus suitable for usebetween
live electricalconductorswhere unprotecth metal might causea
short-circuit, or transmit a shock to the user. Our laboratory
reports as follows:-—We have made some trials with these tools,
inserting screws having heads with sizes from 3-16ths-in. to
7-r6ths-in. diameter,and of various shapes. The tools are quite
successfuland easily manipulated they would b: useful in almost
any workshop. The sole sales agent
Frederick R. Archer, tool
manufacturer,7, 9, Hosicr Lane, Snow Hill, London, E.C.
New Small-size Ignition Spark Coil.
Messrs.A. W. Gamage, Ltd., Holborn. London, E.C., send us
new pattern ignition coil, suitable for motor cycle and other small
petrol engines,which they believeto be the lightest and the price
considerabl less than any tremblcrcoil yet produced. It
very
neatly ma
and well ﬁnished: the size
ins. by
ins. by
5-16thsins, and Weight 13 ozs. The case is polished walnut,
screde and lued together, and the article
stated to be of
English manu acture. Our laboratory has made test of this coil
and reports as follows:—'l'his coil well made and ﬁnished; the
contact breaker
of good desi ,suitable for high speed: the
platinum contacts are substantia a condenser ﬁtted inside the
case; the connectingscrewsare strong and good. The coil gi\ es
5-r6ths-in. lengthspark in air: primary current 2} amps. We
have testedthis coil, ﬁring
b.h.-p. watcrcoolcd petrol engine:
worked quite satisiactorily, the primar current during running
averaged slightly less than
amp.
ere was scarcely any
sparking noticeableat the platinum contacts. Tnc current in all
the experimentswas taken from an accumulatorgiving volts.
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from the Turners’ Company
particulars of the Prize Competitions
in connection with the display of lathe
work which they are holding at the Mansion House,
In addition to the usual medals
in October next.
and prizes for turned work in both hard and soft
wood, there is a silver medal for ornamental or
plain turned work in ivory, hard and soft wood,
metal, or other materials. There is also a special
competition in metal turning, divided into three
classes—(r) amateurs, (2) professional workers, and
have received

the

(3) apprentices and exhibitors under 18 years of
Turned parts of model engines are admissible
age.
in this competition, and we think it forms an excel
lent opportunity for some of the more skilful of

There is
our readers to show what they can do.
a very liberal prize~list, and we hope that this
special eﬁort on the part of the Turners' Company
lathe work in metal will be well
to encourage
supported. Full particulars of the competitions
may be obtained from the Hon. Secretary to the
Competition Committee, Mr. George W. Holtzapffel,
Assoc.M.Inst-.C.E., 53, Gresham House, Old Broad
Street, London, E.C.

i

i

.

Although we have so frequently admonished
our readers on the careless habits of some among
there is evidently
them in their correspondence,
still room for improvement, as the following letter
from the Universal Electric Supply Company will
show :—
" We should be glad if you would again kindly
call attention in an early issue to the carelessness
of some of your readers in addressing envelopes,
and also in refraining to give their own address
We are constantly receiving
when sending orders.
letters enclosing money orders without the address
with the order, and, as a consequence, we are unable
to despatch the goods till we get a letter complaining
Again, letters are sent_
as to our non-delivery.
which are evidently intended for us, and your
have evidently such a ﬂattering idea of
readers
our importance that they do not think it necessary
when they write to mention anything more than
the street which our premises are in. We enclose
you herewith an envelope to illustrate what we
mean: you will notice there is no name of our
ﬁrm whatever, but it is simply addressed to Brook
Street, C.-on-M., Manchester. This happened to
contain a Postal Order, and if this had not been
by us (which may have been very possible),
the writer of this envelope would have felt that he
We have received letters
was being badly treated.
'
to Magneto Cycle Lamp,‘ Manchester,
addressed
'
though—
Manchester, and
Battery,’
Empire
by some good fortune—these envelopes have been
received

August 4, rgro.

by us, it is asking t00 much of the Post
Office to put them to such strain. We think that
if you will kindly call attention to this matter,
the risks of trouble arising through insufﬁcient
addressing will be avoided."
received

l

0

'

Owing to considerable pressure on our space we
have necessarily had to hold over some of the Club
reports in our Model Yachting section.
These will
be inserted in the next available issue.
ﬁ

8

‘

\Ve are informed that—wind and weather per
mitting—the model steamers Incubus and Folly
will be run on the Intermediate Lake, at the
Crystal Palace, on Thursday, August 4th, between
The circular method of running will
5 and 6 p.m.
be demonstrated, and visitors are cordially invited.

III

Answers to Correspondents.
L. H. (Hull).—You can

have your dynamo tested
at our Laboratory for a small fee. The fault, if
it will be ex
any, and method of correcting
'
plained.
G. I. ]. (Highgate).—We suggest using a spring
(the right strength of which must be found by
experiment). Let one end be bolted down upon
the steam chest, and let the other bear upon the
top of the valve.
H. \V. E. (Southampton).——Try
No. 24 or 26 S.\V.G.
for armature.
Connect in series.
Please
read
rules of Query Department.

Notices.
This journal will be.sent post inn: 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.
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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Lessons from the Laboratory.*

FIG. r—Siiowmc

SETTING—UP AND OPERATION
CRANKCASE.

Shaping Petrol Engine Casting.
Referring to the "Lab." Note respecting

the
boring and facing of this casting in our issue of
July 7th last, we now give two photographs of the
next steps in the construction of the engine. I Fig. i
shows the setting up and operation of facing the
uare boss on back of crankcase, which is in
tended for the attachment of the electric ignition
The faced
already referred to.
make-and-break
ﬂan e on front of crank chamber is laid upon
strip on table, and the whole casting
a. parallel

or FACING Boss

ON

secured by a cross-clamp held by bolts on either
side, passing down through slots of table; no stop
was necessary.
Fig. 2 gives the method of holding
the same casting for the purpose of facing the inlet
boss on side of cylinder.
The larger angle-plate
—shown on further end of table—is
raised‘ on
packing strips, and serves to hold the crank chamber
face vertical;
this boss face being held against it

['Th: ilems appearingunderthis heading;
are basedon wmk actually
done, and ememenls mmrd old in Tu: Moon. Enoiiurnn

Laboer

and School0/ [Mechanich

n:

The Model Engineer

by a bolt passing through the opening in back
(mentioned above as connected with the ignition).
The smaller angle-plate acts with the vertical table
of the shaper as a cradle for the cylinder, and also
as a stop; the whole casting being held down
by the clamp shown passing over the top. The
cylinder is mounted on packing for the purpose of

FIG. 2.—F.\cmc

issue for a description of the casting, in which he
will see that it is of aluminium.
A later operation
carried out by the student involved the ﬁtting of
a steel liner to the cylinder, a view of which,show
ing one set of three ports, is given in Fig. 3.
Having
ﬁtted the liner, he found that the ports did not
correspond with those of the casting, and was

Boss TO TAKE

bringing its axis up parallel with the horizontal
machine table, which adjustment was made by
means of a scribing block placed on the table and
The reader
set to the marking-ofi at either end.
is further referred to our prior Note, which gives a
scale drawing of the cylinder.

Drawing
A note

1!

August I i, 1910.

and Electrician.

Cylinder Liner.

is given in our issue of May 26th last
dealing with the boring and facing of the cylinder

INLET FLANGE.

faced with the problem of drawing the
therefore
same from the cylinder.
This was carried out in
"
the
Lab." in the following manner.

Two right-angled mild-steel hook bolts, screwed
Whitworth, were prepared, ﬁtted with nuts
and washers, and formed with book ends, ﬁled square
to ﬁt easily into the centre port hole.
One of thme
bolts is shown lying in front of the liner in Fig. 3
(the photograph being taken after the liner was
out.) The other bolt is shown in position in the

fin.

v.:,,i, .1.“
H

FIG.

3.—STEEL LINER

FOR PETROL MOTOR

and crank chamber, which forms the subject of
this "lesson." The reader is referred
to that

CYLINDER.

vieu>~that is to say, passing down on the
inside of liner, with the hooked end caught in the
same

August
centre

1x, 1910.
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port hole, and further locked in by means

of a wooden plug ﬁtting tightly to the inside of

liner, and having grooves on either side to clear
From this it will be seen that the
the bolt stems.
projection of hooked end must be such as to stand
barely ﬂush with the outside of liner. Fig. 4 shows
the operation of drawing, which was carried out
with the casting held, as shown, in one of the
parallel vices. A piece of ﬂat bar iron 0 was drilled
with two {-in. clearing holes at centres correspond
ing with those of the bolts when in position, forming

»

I=3

For the Bookshelf.

i
[Any bookreviewedunder this headingmay be obtainedfrom Tn:
Moon ENGINEER Book Departm, 26-29, Poppin': Cowl,
Flea Strut, London, 5.6., by remittingﬂu publishedPrice and
thecost0/ Postage]

I

POPULAR FALLACIES EXPLAINED AND CORRECTED.
By A. S. E. Ackermann.
London: Cassell
and Co.
Price 65. ; postage, 4d.

It seems nothing but appropriate that a volume
such as the one under consideration should have
been written by an engineer, for anything savouring
in the least of the mythical will usually provoke
any truly scientiﬁc mind to argument. There are,
indeed, so many obvious reasons why a man of
facts and natural laws—in short, an engineer—
should have undertaken this task in preference
to, shall we say, a politician, that we will not labour
the truth longer.
The volume runs to 340 pages, and contains
It is divided into various
eight illustrations.
Domestic Fallacies;
including
sections,
Falla
with ourselves; the Animal King
cies connected
dom, the Vegetable Kingdom and the Mineral
on
Kingdom.
Following this we have sections
musical instruments;
legal, historical,
technical
statistics and numbers;
and
scientiﬁc matters;
the weather;
general misinformation;
and mis
cellanea.

Fro.

4.—DRAWING

rm: LlNER.

clamp to act against the hardwood
a bearing
packing-pieces b b. By screwing down alternately
ﬁrst one and then the other nut slightly, the liner
was gradually drawn, the packing being added to
as the liner rose, and the nuts kept clear of the
root of the screwed portion by augmenting the
washer space with odd nuts and sockets, as shown.
An important point to note in a job of this sort is
to go steadily and make the movement of either
of the bolts as little as possible, to avoid canting
the liner, as this would result either in a. more com-'
plete seizure of it, or a permanent deformation of the
cylinder, involving re-boring and the preparation
of another liner.

The technical sections
will doubtless interest
The author could not have
our readers most.
chosen to disprove a more popular fallacy than the
one with which Chapter I opens:
That a thaw
bursts the water pipes. We do not wish to say more
than that the book can be heartily commended
to the notice of all model engineer readers.
We
do not think anyone who makes himself acquainted
with its contents will be disappointed.
On the
contrary, there is much to amuse, delight, and
instruct.
It is true there are some fallacies instanced which
some of us would regard as not popular, because
we had never heard of them before;
there are
other fallacies which to us appear such obvious
did
we
not
fallacies that,
remember the book has
been written for others besides engineers, we should
be inclined to say that many points are somewhat
unduly laboured in the process of being disproved.
On the other hand, many a long-cherished delusion
has been shattered in a breath, and the author
leaves one gasping from the effect produced by
the weight of the indisputable authority he launches
to substantiate his statements.
For the holidays the book would be found an
acceptable companion in many odd moments.
It provides food for much discussion, and even
here and there that hardy old annual
touches
of the correspondence columns of a section of the
technical press, viz., Gas 1/. Electricity!
Before concluding we may record a slight mis
print on page 36, line 20. The mean weight should,
we think, read 12 stone 12 lbs.
On page 92 the author corrects Shakespeare on
a point of natural history, and remarks that his
“wonted accuracy forsook him (Shakespeare)
for
once"; whereas on the previous page the author
has already taken him to task for a similar in
accuracy.

August I r, 1910.
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MODEL
1.

BALLOONS

FLYING

AND

H. Alexander, M.B.,

Crosby, Lockwood
postage

&

Son.

MACHINES.
By
London:
Price 35. 6d. net,

A.I.E.E.

3d.

The book opens with a brief account of the pro
in the construction and design of
gress made
dirigible balloons, including several photographic
This is
illustrations of the more famous of these.
followed by a chapter on how to make a. model
parachute, and some particulars of inﬂating a model
balloon with coal gas, and notes on the generation
of hydrogen for the same purpose.
Chapter V gives a few particulars of the Voisin,
Wright, Cody, Blériot, and Santos Dumont flying
From here onward
machines with illustrations.
Their
consideration is given to model machines.
construction is shown in detail with the aid of ﬁve
sheets of constructional drawings, as well as by
A
other illustrations dispersed amongst the text.
glossary of terms used in connection with matters
aeronautical and an index complete the work, which
It can be regarded as a useful
runs to 127 pages.
item in the model aviator’s bookcase.

A Common Fault.

I have lately been struck, in watching the be
haviour of some bought and home-made models
ﬂown by friends of mine,‘ by the small amount
of automatic directional stability which they seem
to possess—that is to say, when once in the air
these machines will ﬂy and keep on a moderately
even keel, but it is impossible to say, even approxi
Now, in
mately, what direction they will take.
the case of a single-screw machine, one expects
a somewhat circular ﬂight to be the rule, and due
allowance can therefore be made for this type ; but,
with a double-screw model, it should be possible
to aim it very nearly as truly as an arrow, pro—
vided that there be no cross-winds or head-wind of
any great moment.
Upon examining several of the machines which
betray this fault, I have been able almost every
time to lay my hand on the cause of the trouble,
viz., either that the planes are not parallel to one
another when viewed from above, or not parallel
"
to one another when looked from
dead ahead."
Fig. 1 illustrates a machine having the ﬁrst fault

Model Aeroplane Notes.
By

"

AEROPHILE.”

FIG. I.

A Note to Correspondents.

I

should be grateful if some of my correspondents
would take the trouble to read some of the back
numbers of THE MODEL ENGINEER before bom
barding me with a long string of questions which
it is quite impossible to answer fully. I am only
too willing to do all I can to help them, and, in
return, I would ask them to do one little thing to
help me, namely, to refrain from asking questions
the answers of which involve practically a short
treatise on the subject of Aeronautics.
Here is
"
a case in point; a correspondent writes:

I

propose to make a model aeroplane; what sort
"
do you advise?" and another,
Please tell me
how to make a model that will ﬂy 400 yds."
If
they would just sit down and particularise their
wants, instead of propounding a broad problem,
it would be much easier for me to give them help.
I imagine that such comments must come from
new readers,
hence I trust they will forgive me
when my reply takes the form of advice to buy
certain back numbers of THE MODEL ENGINEER,
in which the information they apparently require
is to be found.

Steam Storage.

In

tainer

last week's “Notes”

I

made

some

years

I

referred
to the con
ago, but, owing to an

/

é

ru/IJ’WW

I!!!)IIIV/II/I/I/II/I

Sec-non

or HIGH-PRESSURE WATER Coxnmsn.

unavoidable delay in the preparation of the illus
tration, I was not able to include the sketch at the
time: I give it now herewith.

and Fig. 2 the second, this being
(exaggerated),
shown in perspective. Dealing with them one at:
a time, I will ﬁrst refer to Fig. 3, which shows the
effect of a plane set askew diagrammatically.
In this
ﬁgure A is the case in which the frame lies under
the middle point of the_ plane—we will suppose

F10. 2.

it to

be the tail plane in a Blériot—and B the case
in which the frame lies under the middle point of
In A it will be seen that there
the leading edge.
is an equal area of plane each side of the frame,
hence it might be thought that the lifting eﬂect:
of each side would be equal and symmetrical.
The probability is, however, that owing to the
right-hand half having more eﬂem've leading edge,
that side lifts more than the other; but, assuming
they are equal, we ﬁnd that the centre of pressure
on one side is farther forward in relation to the
frame than the centre of pressure on the other.
Now the wind pressure which acts at this centre
of pressure exercises a moment about the centre of

gravity of the whole machine, and this moment,
or leverage, is obviously greater on the right-hand
side than it is on the left, because the distance
'between the C.P. and CG. is greater on the right.
The result is that the whole machine is being
continually twisted a small degree or so that the
tail tends to swing in the direction of the arrow,

August
due, as

I
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have said, to the greater pressure-moment

on one side than on the other.
In the case B the same thing

happens, but here
the result is accentuated, because the left-hand side
has more area, and, consequently, more lift, than
the right-hand side, so that the whole machine
is twisted in the vertical plane as well as in the
horizontal.
Of course, no one in their senses would leave
the plane so askew as I have shown it in the ﬁgure,
but in a model aeroplane the slightest want of
symmetry in the disposition of the planes makes
its effect felt.

125

reagents may be obtained from'any large chemist,
and no difﬁculty should be found in acquiring odd
Old
scraps of celluloid for making the solution.
Kodak or Frena ﬁlms, accumulator cases, ping
pong balls can go into the melting-pot and be made
to serve a useful purpose. The solution should
be made about the consistency of gum, and the
bottle should always be kept tightly corked, as
the solvents rapidly evaporate. \Vhen applying
or mixing celluloid solution, care should be taken
not to approach a naked light, as it is highly in
'
ﬂammable.

A Real Want.

\Vith the coming of the long-dis
tance model—I wonder what the limit
really is l—that ﬂies up to a quarter
of-a-mile, comes also the great difﬁ

culty of retrieving the machine after
This is
has come to the ground.
especially so when one has no helpers.
\
_
Q?
Early one morning recently I took
out for practice ﬂights my 1-02. and
2-02. models,
my venue being Ham
Common--a large open space principally
Both my
covered with gorse bushes.
models are surfaced with whitish fabric,
8
and as they soared away I felt no mis
But I
givings about ﬁnding them.
spent nearly three hours in hard search
for the simple
ing before I got them again;
reason that the light fabric, the plain stick frame,
and the piano-wire bracing posts made no show
whatever against the background.
The little
one I found after about an hour's trudging round
and round in a place where I must have been
within 20 ft. of it half the time; but the big one
had landed ﬂat on the top of a gorse bush, and it
was in pure proﬁle against a background of twigs.
Had it been lying at all on its side, I should have
seen the plane, but as it was it was just on a level
with my eyes, and had not a gust of wind moved
it, I doubt if I should have found it, for it had ﬂown
Since then
50 yds. farther than I had thought
I have been making experiments with pieces of
paper, and I ﬁnd that there is nothing like a brilliant
opaque rose-pink for showing up against the green.
Do any of my readers know where a real rose-pink
aero-fabric can be got ? Anything at all transparent
is no good, and, if possible, it should be free from

it
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Referring to Fig. 2, this sort of thing occurs princi
pally in single-screw machines, where the twisting
of the tail plane is due to the torque of the rubber
but it is also common in double-screw
motor;
machines, if they have not been very carefully made,
or if one elastic skein is wound up more than the
other.
In Fig. 2 the model is supposed to be
coming towards the reader, and the effect is that
the tail tends to swing to the left, thus turning
the machine to the right.
This effect on an un
level plane can best be seen in the case of an ordi
nary paper glider. If it is launched with one
side lower than the other, it travels slightly side
ways in the direction of the lowest side until the
falling sideways motion produces a pressure re
action which tends to right the plane.
Exactly
the same thing occurs on the model aeroplane—
the tail tries to travel slightly sideways, and in
doing so it upsets the directional stability of the
machine.

Celluloid Solution.
If there is one thing which all model makers
with, it is a small bottle
should supply themselves

of celluloid solution, than which there is nothing
more useful, especially if built-up planes are used.
For sticking the fabric it is ideal, as, not only does
it dry much quicker than mucilage, but it also has
the enormous
advantage of being waterproof.
Celluloid, of course, is heavy, but it is necessary
to use so little of the solution that the actual weight
of celluloid deposited on the planes, etc., is negli
gible, and it is inclined to be less, rather than more,
than that of the "Seccotine" or rubber solution
which
would otherwise be used.
Then it has
another use—as a varnish; but in this respect it
is not perhaps quite such an unqualiﬁed success,
as when it dries it goes cloudy.
However, on
white wood, if properly laid on, it looks well enough,
and it certainly seems to add to the strength of the
wood.
is prepared by dissolving celluloid in
either amyl acetate, or acetone, or both.
These

It

glaze.

Answers to Correspondents.
A. ]. W. (Sparkbrook).—How

far do your Far
man models ﬂy, and what do they weigh P Which
is the best way of making the planes—entirely of
bamboo, or bamboo spars and piano-wire ribs?
Would you oblige me with details of your two
I have made
models which have ﬂown 400 yds.
several models,
but have never got ﬂights of this
distance.
The machines I made ﬂew about 100 yds., but
I did not have time to experiment very much with
them. I think this distance could be easily im
proved upon. They were in no sense competition
machines.
Bamboo spars and piano-wire ribs are
the better, but I used on one machine piano‘wire
One of these machines has been
throughout.
The
already described in THE MODEL ENGINEER.
other was a tandem biplane. Planes, 36 ins. by
propeller,
2* ins. (wood); length of frame 5 ft.;
12 ins. diameter, 30 in. pitch;
weight (alguess),
about 6 ozs.

The Model Engineer and Electrician.
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A. E. G. (Letterkenny).-—\Vould you be so kind
as to let me know how to calculate the centre of
pressure of sustaining surfaces of plane and curved
section ?
The following formula was invented by Joessel
and Avanzini, and gives approximately accurate
results, although it is admittedly empirical.
It
applies only to ﬂat sin/aces, no formula having been
suggested for curved surfaces.
D = -3 (r-sin oc) L;
when D is the distance between geometric centre
of the plane and the centre of pressure, cc, is the
angle of incidence of the plane, and L its width.
In a plane 4 ins. wide, set at an angle of 7 (legs,
we have—
D = 3 (i —sin 7°)‘.
= -3 (r --121)‘.
= 1-056.
centre of pressure

Hence the
is just over i in.
from the geometric centre, or centre of gravity
of the plane.
This approximation may be used
for curved surfaces
without getting far wrong,
but instead of multiplying the bracket by -3, it
is as well to use -25.
This gives a more accurate
result. If the angle is not to be expressed in degrees,
but in' inclination, as, for instance, I in 6, then
substitute } (or, as the case may be) for sin oc .

Motor Cycle Notes.
"

By Pncsmx.“
Speed and Power lost after Re-bushing.
A Cheltenham correspondent has written me in
somewhat dolorous tone, complaining that the
engine of his motor bicycle seems to have lost all
its life and dash since being re-bushed, and so un
satisfactory was its performance on the road
when he got it back from the works ,that he in
sisted on having it taken down again in his presence
so that the valve and magneto timing might be
"
veriﬁed.
In both these particulars, however,"
"
he goes on,
there appears to be nothing at fault,
and the engine revolves quite easily and runs
splendidly on the stand, but when I get it on the
road it jibs at quite moderate hills, and is not fast
on the level; it gets very hot and, in fact; seems
as diﬁerent from its former self as is possible
to imagine.
The ﬁrm which did the bushing say
that it will improve when it has had a little wear,
and I fancy it does already climb rather better
than at ﬁrst; but whereas I used to be able to set
the levers, and leave the engine to run along
without requiring attention, now I have to be
constantly altering the mixture or the timing of
the spark to get it to perform even approximately
well. The compression is good,
the exhaust
valves were ground in, and the automatic inlets
had their opening slightly reduced.
The sparking
is all that can be desired.
I shall be very glad
indeed to have your opinion on the matter, and
I am prepared to carry out any suggestions which
you may be disposed to make with reference to
any adjustments you think might lead to an
At present it is
improvement in the running.
anything but a pleasure to drive the machine."
The Most Likely Explanation.

The particulars given by my correspondent are
analogous to those which occurred in the case of
a motor cycle engine with which I was acquainted,

August rr, rgro.

and which for some time after being re-bushed
refused
to develop its former power and speed
The owner did much as my reader
capabilities.
at Cheltenham has done; he carefully examined
the timing and the setting of the spark, veriﬁed
the valve opening, and went to no end of trouble
and expenditure of time in a fruitless endeavour
to get the old form back at one stroke, as it were.
I advised him, as I am going to advise my present
correspondent, to give the engine time to settle
down in its new bearings before looking for the
same turn of speed and the same amount of pull
When
as it had while running in the slack bushes.
an engine has done a considerable mileage, as I
understand this one has, there is a tendency for
the shaft and crank-pin to assume a slightly oval
contour and the old bushes, through wearing with
them, conform to the same shape, then, when
the new bushes are ﬁtted, no matter how exactly,
there must be a slight tendency to rub in one
place more than another, and until this has dis
appeared after running a fair distance and the
two component parts have settled down in relation
to one another, it is more likely than not that
the engine, because of the slight friction set up in
each bearing, will not revolve with its usual free
This explanation proved to be the correct
dom.
one in the earlier case to which I have referred,
and, provided, of course, that the timing is abso
lutely correct, and the valve opening what it
should be, I fully believe that it will be the same
in the present one.
The fact that the engine can
be pedalled round on the stand as easily as before
goes for nothing, because it is not until the parts
are under load, and the parts get heated up, that
the binding, slight though it may be, commences.

How to (let Home when the Accumulator has
Run Down.
Many a motor cyclist has been delayed, if not

altogether held up, on the road, with an accumu
"
lator which has
run down," and some distressing
stories of all-night sojourns by the wayside and
pedalling exploits have been told by
desperate
those who have had the misfortune to be landed
on a lonely road with the ignition battery, as they
Those
have thought, completely hors de combat.
who are still using accumulator motor bicycles
may possibly ﬁnd themselves in this predicament
the greatest
at any time unless they exercise
care, and it may be useful for them to know that
quite long distances may be covered where there
are two accumulators by coupling them up positive
to positive and negative to negative, and thus
into one battery of greater
converting them
Instances have been known, too, where
capacity.
with one apparently exhausted accumulator the
rider has got home by immersing it in hot water
until the acid itself is thoroughly heated through.
This, it appears, accelerates the chemical action
going on within the accumulator, and tends to
produce a stronger current.
Whatever may be the precise and technically
correct explanation of this, it is certain that the
accumulator is revived by the hot-water treatment,
and that happy knowledge will presumably suﬂice
in the majority of instances where the motor
cyclist is stranded some distance from home, and
He can leave
he is able to put it into practice.
the theoretical aspect of the matter until a more
convenient opportunity to study it arises.
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The Strength
Fork.
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of the Truffault Suspension

The enormous strength possessed by the Truf
fault suspension forks, as ﬁtted to the “V.S.,”
and some other motor cycles, was recently demon
strated to me in a manner which could hardly
have been more decisive.
I was riding a 7-9 h.-p.
“
machine
V.S." on a recent occasion, and had
just surmounted a rather steep though short hill,
with a sharp bend at the top of it, and had got, as
I thought, safely round the worst part, when a
wagon was driven out of a side road on to the
wrong side of the way and directly athwart the
course I was pursuing. There appeared even then
to be just room to squeeze by, and, as has always
been my custom in such circumstances, I imme
diately grasped
the exhaust valve lifter as a
means
of checking the speed of the machine.
for my calculations, however, the
Unfortunately
lifter rod had broken, unknowingly to me, and
the engine continuing to work I was compelled
to run wide, with the inevitable result that the
front part of my machine and the tail part of the
vehicle came into violent contact,
obstructing
and the next thing to happen was the dislocation
offmy front wheel, which appeared to be standing
at an angle of several degrees to the vertical plane
of the machine, and naturally I thought that
the forks, and perhaps the frame also, had been
twisted round in sympathy with it. However, on
making a hurried examination, I found that only
the front wheel spindle had fractured, leaving a
short stump of the threaded portion, together with
the cone, ﬁxed in the fork, while the central part
had broken at both ends and was lying on the
road, having fallen out as the wheel canted.
The whole of the suspension forks were after
wards taken down and closely examined in a
motor garage, but no fault of any kind could be
discovered, and when a new spindle had been
ﬁtted I proceeded on my way, none the worse for
the adventure.
Considering the violence of the
impact, and the strain which must have been im
posed on the forks, I consider it wonderful that
greater harm did not ensue; and as the Trufiault
suspension is quite the most efﬁcient of any spring
fork my previous admiration of it is still further
increased.

Are Lightweights

Cheap to Run?
is very often put to
one of the foremost
enquiries I have had to deal with in my postal
The man of average means, who is an
replies.
enthusiastic pedal cyclist, maybe, hesitates about
purchasing a motor cycle because he fears he will
have to be constantly dipping his hand in his
pocket to pay for the upkeep, but even that thought
does not altogether compel him to abandon the
idea, so he goes around seeking information from
all the motor cyclists he can lay hold of, and
ﬁnally gets the idea that all he has to do is to go
in for a little low-powered machine, and then, as
some of the interested parties say, “ the expense
will be practically nil." Now, of course, it is
cheaper to run a motor bicycle of small h.-p.
than one with a bigger engine, if for no other
reason than that the latter is a much bigger eater
than its smaller sister; it consumes
more fuel,
wears out its tyres more rapidly, and the tyres
themselves are more expensive to buy. Then

This is a question which
me, and lately it has been
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a larger and more

powerful belt is required, and
most other of the contributory features which go
to make up the whole are more expensive to buy
and renew, added to which the machine itSelf
costs more in the ﬁrst instance.
To the motor
cyclist who does not require a machine for pas
senger work, or who has nothing in the way of
exceptional hills which he must frequently traverse
in his district, I say let the machine be of moderate
weight and power, as simple as possible in con
struction, and the best that one can possibly
aﬂord to buy. I am inclined to think that the
single-cylinder machine of 3 h.-p. to 3} h.-p.
belonging to what may be termed the medium
weight class, is more satisfactory in the long run
than the featherweight twin, with its watch-like
parts, tiny petrol pipe, and connections, and
I say " in
microscopic methods of adjustment.
“
the long run
advisedly, because I know that
the little 2 h.-p. lightweights are perfect gems for
the ﬁrst period of their existence, and I also know
that that period is in some cases a fairly long
one.
But they need watching all the time or
there will be trouble~spelt, as a very well-known
motor cyclist said to me the other day, with a
"
T“--and when the power begins to fall
capital
off a bit, and the owner is not an expertat tuning,
pedalling may have to be resorted to rather more
frequently than he desires; for there is no reserve
of power whatever, and both cylinders must be
up to the mark to do the work required of the
engine.
Some
of the miniature ﬁttings cannot
stand for long the vibration to which they are
subjected, and the expense of renewing them
must amount to something considerable as time
The engines are splendid specimens of
goes on.
it
workmanship in the well-known models,land
treated as they are meant to be treated they will
put up a big mileage before a thorough overhaul
becomes
but they are
absolutely necessary;
supplied as a matter of course to anyone who can
pay for them, and some among these, nay, a large
proportion of them, know no more how to treat
a piece of delicate mechanism than how to ﬂy.
From my own observations I am inclined to think
that the ordinary rider who cannot give much
time to the upkeep of his machine, and cannot
afford to employ others to maintain its efﬁciency
for him, will do better to go in, as I said before,
for a medium-weight machine of simple design
and substantial construction.

Catering for the Motor Cyclist.
The well-known

ﬁrm of Messrs.

Alfred Dunhill,

Ltd., of Euston Road, London, N.W., who have

for years past occupied a foremost position as
specialists in motoring equipment, taking as their
“
motto
Everything but the Motor,“ have lately
added
to their business a department for the
sale of motor cycle accessories, clothing, and other
goods, to meet the requirements of motor cyclists.
I recently received from them a very well got up
price list, illustrating practically everything likely
to be wanted by the latter in all branches of the
pastime. It is obvious, however, from this list
that Messrs. Alfred Dunhill, Ltd., do not handle
any goods which are not of the best quality, and if
in one or two instances their prices appear just a
little in advance of others it may be taken for
granted that the quality of the goods themselves
fully justiﬁes the slight diﬂerence in price. I am
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just now experimenting with
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it French grey,
machine, and have re-enamelled
which adds to its general get-up. I began by
plugging the end of the top tube of the frame for
a distance of 6 ins., afterwards drilling and tapping
it for the insertion of a swan-necked seat tube,
which latter I have carried out some distance over
the rear wheel.
I next made a bracket to clip
round this seat tube, and with two pieces of i-in.

a siren sold by the
ﬁrm for use on motor cycles, and later on I shall
illustrate the ﬁtment and give an account of my
experiences
with it.
Altering an Old Motor Bicycle.
A_ Bedford correspondent, an apprentice in an
engineering works, with a small workshop and a
few ordinary tools of his own, sends me particulars

:

BEFORE THE ALTERATION—
of the manner in which he has altered, and in
many respects modernised,
an old pattern motor
bicycle which recently came into his possession in
return for the modest outlay of £9 as purchase
money.
He says :— " When I bought it, the
machine had a high and rather short frame, rigid
forks, very short handle-bars, and, generally speak
ing,
an entirely unsatisfactory
and out-of-date

l

steel tubing formed a pair of arms—one on each side
—as an extra support, these arms being attached
at their lower ends to the down stays of the frame.
I purchased a pair of longer handle-bars and the
parts for the spring forks, and soon
necessary
had these ﬁtted up in their respective positions.
The machine is now comfortable to ride and looks
a great deal better than when I bought it.
I

—AND AFTER.

It was, moreover, uncomfortable to
appearance.
ride, the vibration being considerable and the posi
tion of the saddle and handle-bar reach being
But the
quite the opposite to what I desired.
engine was a good one and in sound condition, the
frame enormously strong, and the wheels, etc.,
excellent. As new altered I have a. low saddle
position, long handle-bars, spring forks, and a

much smarter looking turn-out
altogether. I
have spent my annual holiday modernising my

two sketches showing how it looked before
the alterations and as it appears now.”
Replies in Brief.
H. B. M. (Northampton).—No,
you will not get
good results by ﬁtting the whistle on to the silencer.
It must be attached to the exhaust pipe direct.
D. A. 2 (London, S.E.).—You will have to
or, better
renew the fibre ring of the magneto,
This will
still~ obtain a ring with steel segment.
outlast several ﬁbre segments.
enclose

l

l
l
l
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A Scale Model Tank Engine—IV.
By JACK A.

SHORE.

_ (Continued from Page 419, Vol.

XXII.)

N my last article I dealt with the manufacture

of the various portions
there is now little left
engine itself.
The correct setting of the
important, and the operation

of the motion, and
be made for the

to

slide valves is most
is one which requires

Fl'q . 28”
THE WICK BURNER.
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notice that the valve is " about to admit "' steam
to give the piston an impulse in the right direction
(according to the direction of motion) when the
cranks are on the dead point.
Adjustments to arrive at this condition may be
made by ﬁling the collar on the eccentric,
or by
“
ﬁling the
driving" side of the pin on the crank.
If the error is a negative one, the pin on the crank
must be replaced by one of larger diameter.
I did not describe the coupling rodsTshown in
Fig. at. These are made from mild steel, and it is
intended that the ﬂat face should be towards the
wheel,
with a washer interposed between
them
and the wheel, so that when revolving they will be
clear of the bosses and leave the paint on them
uninjured.
And now a word as to packing the pistons and
These are sometimes packed by the manu
glands.
facturers before being sold, but not invariably so.
Asbestos yarn soaked in boiled oil makes a very
good packing, and should be put in just so tightly
that passage of steam from one side of the piston
to the other is prevented, without causing the
friction of the piston in the cylinder to be too
I fear experience is the only guide to the
great.
correct tightness, but it is well to fremember that
"
" of the
a. certain amount of the
nature
packing
is extracted from it by the steam, and this, combined
with the slight wear and self-adjustment which
always takes place, quickly renders the ﬁt more
easy after the engine has run for a short time.
Asbestos yarn soaked in boiled oil is a good
packing for the glands also, and these should only
be screwed up just tightly enough to prevent the
Start with them loose and screw
passage of steam.
them up as necessary.
They can be adjusted while
there is steam in the engine.
Figs. 28 and 28A show the lamp. The conducting

and a reasonably
considerable care, if efﬁciency
”
"
even
beat
is to be arrived at.
Every part of the engine which interferes with
easy access to the motion should be taken down,
the smokebox and boiler, and
including
the
valve cover should be removed so that the valves
may be visible throughout their
stroke.
It is advisable to give
undivided attention to each of the
valves in turn.
,
The whole of the motion must
be complete and in place, except
for the drilling of the holes at the
front end of the valve connecting
rods.
The position of this hole is
determined by arranging the eccen
[-79.29c
tric so that it is alternately at the
extremities of its throw, with the
.
H——/%”-'>1
slide valve placed to admit steam
'
'
to either end of the cylinder, accord
ing to the position of the eccentric.
By marking the valve connect
Fig. 34.
ing-rod, with the eccentric and
valve at these two positions, and
drilling the hole for the coupling
_.i’._
pin midway between the two marks
'
not
the
they
coincide),
(should
length of the rod is pretty accu
rately attained, and this may sub
fun/76¢?
sequently be corrected if necessary
DETAILS
PARTS
or
FOR i-m. SCALE TANK Locomo'rivn.
or
the
screwing
unscrewing
by
up
fork on the end of the valve rod by
half turns.
tube between
the wick holders and the elbow,
Having connected up the valves, it remains to
' That is to say that the valve has commenced
be determined if the eccentric is carried round by
the pin in its correct position relatively to the
its travel in the direction to open the port, and its
crank in both forward and backward motions.
edge is only just covering the edge of the port, so
that the slightest further movement will admit
This is done by revolving the crankshaft (thus
steam.
driving the eccentrics through the pin) and taking
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"
ﬂame-guard," which ﬁts between the
form a
frames below the footplate in rear of the lamp.
The feed-pump is a necessary accessory which
may be bought complete with its tank, or bought
separate and ﬁtted to a tank which should be
made
of brass or some non-rusting material.
A short length of 3-in. tube soldered down to a
plate will be found to make a simple and service
able article, the pump being secured to the plate
with brass screws, as shown in Fig. 32.
In case my readers wish to make their own
pump (which will be found to save them money),
A short length
Figs. 33 and 33A are given.
of drawn tube serves as the pump barrel, this is
smooth enough inside for all practical purposes.
ins. by
in.
a brass block about
The base
in. In this is drilled a Q-in. hole to receive the
by
pump barrel (soldered) and two 3-16ths-in. (tapping)
These two holes are
holes for the ball valves.
the suction valve hole
continued r-Ioth in.;
through to the channel, ﬁled away under the
block, and the delivery valve hole as far as the
passage
(3-32nds
in.) connecting the two valve
>
chambers with the pump barrel.
closed with
screw,
The connecting passage
as shown. The top of the delivery valve chamber
is closed with a bolt which has previously been
drilled axially to receive the Ha. delivery pipe,
The hole above the
into it.
which
sweated
closed with a countersunk screw,
suction valve
ﬂush, all the screws being
50 that the surface
put in with red lead, so that the joints are water
tight.
The cone at the bottom of the valve :hambers,
as left by the drill, will not be found smooth
enough for the ball valves to seat properly, but
easily effected as follows.
the smoothing
A steel bicycle ball of the same diameter as the
valve balls should be procured, and dropped
should be
When there
down into the seating.
given a smart blow with a hammer, through the
medium of a metal drift. .This ﬂattens out any
roughness there may be and produces a seating
of the correct form to receive the metal valve balls.
These metal balls may be obtained from the model
makers.
The pump piston is cut from a piece of
brass rod which may be procured to ﬁt the pump
barrel, and should not be too short, as length here
prevents the plunger canting, and so jamming
The groove for the packing may
in the barrel.
be cut with a ﬁle and the pump rod (3-i6ths in.)
ﬁtted to screw or to solder in.
The pin shown at the top of the pump barrel
there to prevent the plunger being
(Fig. 32)
drawn out too far when the pump is in use, and
easier to ﬁt than a cap, and equally efﬁcient.
A hand blower
a valuable adjunct for raising
steam from cold water.
By its use the ﬂames
are drawn along the boiler, thereby shortening the
time of waiting for steam, and incidentally going
to the paint by
some way to prevent damage
keeping the ﬂames inside the ﬁrebox and rendering
them less liable to lap up outside the frames due
to every little side draught of wind.
It
easily made from sheet tins rolled (or a
piece of thin tube) to ﬁt into the funnel (Fig. 34).
ﬁtted through this,
A short piece of i-in. tube
to the outer end of which is attached a spray—
bellows (similar to those used on spraying bottles)
obtainable from a chemist.
Finally we come to the painting of the model,
is

is

is

of.

to the spirit needle valve, is
sc_rews_on
The wick holders are cut
3-r6ths._in. diameter.
from
f-i'n. tube, the bottom end of each being
closed With a disc, which may be sawn off a brass
rod of suitable size to ﬁt the tube.
The
should be about ﬁ in. high
wick~holders
and the
If the discs will
discs i-roth in. thick.
not ﬁt sufﬁciently tightly in the tube, deform the
bottom of the tube slightly and press the discs in
from the top. Discs and tube should be cleaned
and prepared with borax and the joint made with
Silver solder.
This is easily done by dropping into
the tube a small piece of silver solder and heating
the whole thing up in the lamp ﬂame until the
solder runs, and a. tight joint results.
_ When the ﬁve wick holders are completed, drill
in
them the 3-16ths-in. holes through which the
conducting tube passes, remembering that in one
of them (the end
one) the tube only passes through
one wall, so that one hole only is required.
_ Now put the conducting tube through the holes
spacing them as shewn in
in the Wick-holders,
“
“
Fig. 28A
staggering
them; they may then
and
be
in
their
places with soft solder.
The
secured
holes
may now be drilled through the
3~32nds-_in.
conducting tube inside each of the wick-holders,
afterwards clearing the conducting tube with a
Wire, before putting on the elbow.
The wicks
should be
of asbestos yarn, which may be procured
from an ironmonger in the form of “asbestos
packing."
The spring-bar for the pony truck (Fig.
30) is
made from al-in. square brass rod. This ﬁts between
the frames
beneath the cylinders, and is secured
by 3-32nds-in. bolts which pass through holes
in the frames (seen in Fig. i), tapped into its ends.
The centres of the spring rods, when in place,
should be on the arc 2} ins. from the centre of
the pony-truck axis bolt.
The bar is ﬁtted with
two l-in. screwed rods, over which go the springs
and a washer to give support from the front end
of the truck.
The ends of these rods protrude
through the slots in the truck (Fig. II) and a nut
on the end of each completes the arrangement.
The steps are made from scraps of sheet brass,
which have no doubt been kept.
Fig. 29A shows the steps which ﬁt below the
front end of the tanks, and Fig. 29!; those which
go under the entrance to the cab.
Fig. 29c shows
the method of cutting out the sheet before bending
it, the top step being silver soldered into its place
after the bending has been done.
The steps are
to the footplate with 3-32nds-in. bolts and
nu s.
sectured
The set of steps which are to ﬁt on the left
under the cab entrance must be pierced, below the
top step, to accommodate the male end of the
feed waterpipe which protrudes through them.
Drawhooks should be made of i-in. steel plate
to Fig. 31, which is two-thirds full size.
The mouth
of the hook is best made by drilling a 3-32nds~in.
hole at its inner end and cutting down to it with
the saw.
The chain has three links, and may be made
wire.
The form of each link
easily ob
tained by bending the \\ ire round a mandrel
ﬁled to the dimensions of the interior of the link.
The ends of the wire butting on one of the longer
Sides of the link are silver~soldered
together when
the chain
made up.
Another scrap of sheet brass must be cut to
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and many faults in workmanship may be covered
by a skilful artist, though this is no comfort to a
conscientious worker. Some engines I have come
across remind me forcibly of the s.s. Groikau in
Rudyard Kipling‘s tale, " Bread upon the \Vaters,"
in The Day's Work.
The engine should have run exhaustive trials
under steam before painting is attempted, so that
there is reasonable
certainty that small defects
will not develop themselves, and also that altera
tions and readjustments may be made, which,
if attempted subsequent to painting, mar the
ﬁnished appearance.

Df/I'verw/

to the consistency of a liquid cream and applied
with a ruling pen.
that
Reeves'
found
have
preparations,
" white ink “ and " Indian ink," serve the purpose
They
for white and black lines very effectually.
do not blister with heat, nor do the white lines
"
"
with the black ones),
familiar
(which often run
take
yellowish colour which a black paint
so irritating
often imparts to them and which
to the artist.
The last coat of enamel must be prepared to
rubbed down with
by being
take the lining
This takes the glossy surface off,
pumice dust.
and it will be found that the lines go on better
The coats of varnish
and retain their sharpness.
which are applied over all eﬂectually preserve the
and will give the high glaze which the
lines,
ﬁnished model requires.
In these articles have endeavoured to deal with
fear some will
the most obvious difficulties, but
arise which have not been touched on, and
trust that those in trouble will refer to our bene
" The Editor,” and
he
perhaps
Volent friend,
so overworked that he cannot himself give them
his attention, he will give me the opportunity of
helping my afﬂicted brothers to the best of my
limited ability.

15/932
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Reversing Electric
motives.

VE/‘y

By

Loco

MOTT.
desirable to reverse the
direction of rotation of an electric motor
the connections at the terminals may, of
This method is, how
course, be altered by hand.
to be
ever, only satisfactory when the motor
run for a fair length of time in one or the other
direction.
If it
required that the motor be
capable of running in either direction without
any delay, special switchgear
Simple
necessary.
reversing switches, suitable for most small stationary
that
a
constructed,
so
motors, are very easily
single
lever moved by hand changes the connections in
an instant.
But there are also cases, as in a model
electric locomotive, when it would be of decided
the motor could be reversed from a
advantage
This would
distance without touching the model.
be quite as simple to arrange as in the previous
case,
it were not for the importance of having
no extra connecting wires or rails between the
Of course, there
motor and the driver.
no
difﬁculty whatever in the case of a motor with
ﬁeld.
a separately excited or permanent magnet
Merely reversing the direction of the supply current
would result in counter rotation of the armature.
If the ﬁeld
not separately excited, changing
the direction of the supply would not in itself re
It
to change the
verse the motor.
necessary
connections, whether the current is reversed or not.
locomotive may be ﬁtted with a very simple
reversing switch, which
operated mechanically
by projections from the track. A good example
of which was once to be seen as a side attraction
"
On a table was laid
Sale of \Nork."
at a certain
ft. long.
There
a straight piece of track about
were no buffers at the ends, the rails simply pro
ins. beyond the table edge.
On
jected about
BARTON

is

is

is

HENEVER

is

Solderec/

it

L

is

A

l—i

rJ

if

I

I

I

pin

I3!

is

1910.

a

I I,

I

August

frl'q._355

is

is

is

2

6

is

A

is

The colour of the model
at the owner's dis
"
but
heat-resisting"
cretion,
paints, suitable for
the purpose, are not easily obtainable outside the
circle of model-making
ﬁrms.
One of these, at
"
" full
of the colours which
least, stocks a
range
have been adopted by each of the leading railway
as well as suitable monograms, initials,
companies,
and numbers in the form of transfers.
Before applying the paint, be sure that the
To ensure
surface is clean and free from grease.
this, it is as well to wash it over with petrol or
some other grease-removing liquid.
It will probably be found that three coats of
enamel are sufﬁcient to secure a good surface.
Each of these must be rubbed down smooth with
pumice dust, applied through the medium of a
piece of wet ﬂannel, and after each rubbing down
the pumice dust must be thoroughly washed off
with water before the next coat of enamel is applied.
The lining may be done with paint diluted down
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if
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to be moved by hand. It consists of four brass
studs screwed
through an insulating base into
terminals or nuts on the other side where the
connections are made, and an ebonite lever carry
ing two pieces of springy brass, which are curved
round so as to press on the contact studs, as shown.
This simple type was used on the locomotive re
ferred to above.
It was screwed horizontally on
the bottom of the model, where the handle, point
ing downwards, pushed itself to the reverse when
rubbed along the inclined side of the wedges
ever
at the ends of the line.
another easily made reverser requiring
Fig.
less movement of the lever to operate it.
The
connections are the same as for the one above
and are shown in the diagram in Fig.
the full
lines being for a series-wound, the dotted lines
for a shunt~wound motor.
is

i,

1’9

2

it

this line a model electric locomotive ran con
tinuously from end to end; the lever of a re
versing switch carried by the model being moved
by little wedges laid between the rails at each end.
So nicely was this adjusted that just as it neared
the edge of the table, as the speed did not diminish,
(lash
some
anxious onlooker would invariably
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TYPE 0? HAND REVERSING
Swrrcn.

FOR

Swn‘ca

illustrates an electrically operated polarised
Fig.
switch, designed in particular for a model loco
As it proved
motive with a series-wound motor.
to be most satisfactory, never failing to reverse
when the direction of the current in the rails was
of rather an uncommon type
changed, and as
and offers no difficulty in construction, a complete
From
description and scale drawing is here given.
will be seen that the
the diagram of connections
reversal of current is in the armature, the ﬁeld
On a wooden base
retaining a constant polarity.
placed a common horseshoe permanent magnet
In
of the type for sale in every electrical shop.
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FIG. 4.—DIAGRAM OF CONNECTIONS
(FIG. 2).

is

But at the
forward to save it from destruction.
very edge it always stopped, trembled for an in
stant on the brink, then started off on the return
trip.
ButZthis was, of course, quite an automatic
arrangement.
As it is recognised that a series-wound motor is
the best type for a model locomotive that is ex
pected to be really powerful for its size, a reversing
And if
switch carried on the model is essential.

3

FIG. I.—STRONG

HAND REVERSING

a

is

the operator desires to have complete control of
the motor it
essential also to have an electrically
operated switch. Such a switch may be quite
easily constructed, working on the principle of the
polarised relay. It consists of permanent magnet,
and a small electro-magnet of high resistance,
joined in shunt with the motor, moving the lever
of a reversing switch.
Such a switch depends for
its action upon the alteration in direction of ﬂow
of the supply current, and therefore requires no
extra live rails.
The function of a reversing switch
to change the direction of the current in either
the armature or ﬁeld, but not in both. It
better to change it in the armature, keeping the
ﬁeld always of the same polarity.
an illustration of a strong type of reverser
Fig.

Emcrmc Locomotive FITTED wrrn anansmc

is

I

this case it
3’; ins. long from the face of the
A piece of
poles to the outside of the bend.
ebonite 3} ins. long,
ins. wide, carrying the con
tacts, goes on top of the magnet, and four screws
1}

is

is

is

GEAR.
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and nuts at the corners hold all ﬁrmly clamped
further dimensions see Fig. 3, which is to scale.
The photograph shows model four-wheel locomo
together. But before this ebonite top is clamped
into position the six contact studs are screwed in,
tive, ﬁtted with this polarised reverser.
as shown, and the lever and coil
mounted in place.
Short lengths
of insulated ﬂex are soldered to the
contact studs on the inside and are
passed through a hole drilled for
that purpose in the base.
A T
piece of insulating material screwed
\\\
\\\\\\\\\\
to the lever carries the movable
==
\\\\\\\\\\\\ s\-.\\\\\\\\\\\\\\\\\
contacts—two
straight, and two
almost circular curved pieces of
The two in the
springy brass.
to the top of the
centre, screwed
T-piece, curve round and under
the top lever, pressing
down on
the studs. The lever of I-roth-in.
brass, } in. wide, is pivoted by a
screw with
nut 2} ins. from its
left-hand end, as shown,
in.
from the right—hand
end of the
ebom'te top.
This lever at one end is bent
This
up to carry the iron core.
end is 1 in. wide.
The core passes
in
through it and is soldered
The core is a strip of soft
place.
iron
in. wide, 3432nds in. thick.
bent round at right angles, and
twisted as shown.
The coil is
ihs. long, wound
with ﬁfteen layers of N0. 30 S.W.C-.
The winding,
however, depends
Fro. 3.—ELECTRICALLY OPERATED POLARISED Swrrcn.
upon the voltage at which it
Full size.)
to
If
least
move.
at
expected
(Scale
are allowed, the
400 amp-turns
size and length of wire may be altered to give any
A Useful Rule Holder.
resistance required. The coil
connected in shunt
By S. H. VARNDELL.
with the motor, and as it
of high resistance,
To those who have experienced
the awkward
takes very little current (amps).
It takes
ness of holding a. rule while setting
scribing block.
volts
to operate the one here described.
this holder will especially appeal.
The connections are indicated by dotted lines
The base
a piece of angle-iron, perfectly ﬁa:c and
in the diagram given in Fig.
For a shunt
wound motor the same coil and lever would be
suitable combined with a switch, as illustrated in
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It designed to take a 12-in. rule, but, of
square.
by simply reducing or enlarging holding
course,
The rule
plates, any size steel rule can be utilised.
should slide easily.
is

Fig. 2, in which case the connections would be
as shown in Fig. 4.
The poles of the permanent
magnet are 5-16ths in. apart. It is of a type that
will retain its magnetism for a longer time than
would one with straight arms, and there will be no
when not in use a
necessity to re-magnetise it,
For
keeper of soft iron is placed across the poles.
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Model -Making for Beginners.
An Easily Made Steam Boiler.
By T. W. CORBIN.
'

HE

little boiler which I am about to describe
is intendedfprimarily
to go with the little
steam engine described
in July 28th issue
last. The virtues that I claim for it are that it
can be made with a few simple tools, at a very
Small cost, and that it is efﬁcient and strong.
It is of the water tube variety, and its general
appearance can be seen from the photograph,
which is a general view looking at it from the
front end.
It will be seen that it consists of two cylinders, one
above the other, connected together by small tubes.
The upper cylinder is horizontal and the lower one
on an incline, with the heat under the higher end.
This arrangement causes a circulation of the water,
that which has been heated passing up the two
front tubes and the colder descending
the two
other tubes, so keeping up a regular ﬂow. That.
is very essential in any boiler, as water does not
readily conduct heat itself, and so all the water
must be brought into contact with the surface
heated
by the ﬁre.
Experiments show that in
this little boiler the circulation is very good.
The larger cylinder is a piece of brass tube,
ins.
diameter and about 5}- ins. long.
The ends are
formed of two pieces of sheet brass about I~32nd in.
thick, fastened on by means of a 6-in. by 4-in. bolt
and nut, which runs right through the middle of
the cylinder from end to end and holds the ends
tightly in position. The construction of the lower
cylinder is very similar, except that its size is only
in. diameter and about 4* ins. long, the bolt being
being 4% ins. by
in.
The small tubes are of brass 3<Iﬁth5 in diameter
and the ﬁtting of them into the two cylinders consti—

and
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"
is used.
An easy way, which
either, if Fluxite
needs no soldering iron, is to heat the metal by hold
ing it over a gas stove or bunsen ﬂame, and then
touching it with the stick of solder, after applying
“
"
A little globule of solder
Fluxite
to the joint.
will then melt off and will probably make a nice
joint naturally, by running round, but if not it may
be helped by a piece of wire.
The discs for the ends can be cut out of a piece of
sheet brass by means of a half-round ﬁle, if you have
nothing better; but if you can get hold of an ordin
ary engineer’s chisel and a block of iron to form an
The holes for the bolts I
anvil it is very easy.
. It“ -".

Ii

i

l

tutes the principal part of the labour connected
with the job. The holes in the cylinders can be made
by ﬁling a little nick in the latter with a three
comered or half-round ﬁle, the metal at the centre
of which will then be so thin that a small hole can
be made with any sharp pointed tool.
This small
hole can then be enlarged with the handle end of
a ﬁle or a reamer if you have one.
I found that the most convenient method was to
make the holes in the small cylinder ﬁrst and leave
them just too small for the tube to enter.
Then I
ﬁled the tube slightly taper until I could just drive
it in tight with a few blows of a hammer. I made
the corresponding holes in the other cylinder, how
ever, a little larger so that the tubes would pass
The tubes being held ﬁrmly
through fairly easily.
in the one cylinder, it was an easy matter to put all
together and then solder the tubes ﬁrst into the
If all the
larger and then into the smaller‘one.
holes were made large enough for the tubes the sol
dering would be a difﬁcult process, for all the
pieces would be slipping about and almost un
manageable.

The soldering is easily done with the new solder—
"
Tinol": it is only
ing paste,
to put a
necessary
"
"
little paste round the
root
of each tube and then
heat the cylinder ina gas ﬂame, the paste soon turns
to liquid solder which runs all round and into the
ioint and makes a perfect job. Those who prefer
the ordinary solder will not ﬁnd it a difﬁcult job

GENERAL VIEW or BOILER FOR SIMPLE Mover
STEAM ENGINE DESCRIBED
IN Jon! 28m
lSSUE

LAST.

made by punching a small hole with a punch, and
then enlarging it with the ﬁle in just the same way
as the holes in the cylinders.
I made a very handy
little punch for this purpose some time ago out of
a piece of bright steel wire. I ﬁled it to a blunt
point, and hardened it by heating it a little in a gas
Even in this
ﬂame and then plunging it in water.
primitive fashion I succeeded in getting a very ser
\Vith this little punch and a
viceable little tool.
small reamer, which I got at a well-known tool
dealer's in Holborn for a penny (twopence with the
handle), I can make holes in anything under about
I-16th in. thick.
I call them my drilling machine.
The stand consists of four uprights made of brass
tube 3-Ioths in. diameter—the same stuff, in fact,
that I used to make the tubes of the boiler. These
fastened together with four broad bands of tinplate
The
such as can be cut from coffee or other tins.
bands of tin are just bent round the tubes at the
ends and squeezed with a pair of pincers to make
them grip the tubes tightly.
Then two small pieces
of wire bent like Fig. 2 form a kind of crutch in
which the boiler rests.

I

On the top of the boiler I ﬁtted three vertical
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pieces of tube.
The one nearest the front is the
steam pipe, which can be connected to the engine
by a piece of rubber tube. It need not necessarily
be bent, as mine is; but if bent, the curve gives a
nice lead off for the rubber tube, and reduces its
"
kink," and so stop the steam.
tendency to
The middle one is the safety valve. The con
struction of this is shown clearly in Fig. 3. First
of all I soldered two ordinary carpenters' screws
together by their heads, then I sought for a weight
and found two small brass pulleys which gave me
about the weight that I wanted—so I use them ; but
anything that you happen to have suitable may be
brought into service for this. To determine the
weight required, you must ﬁrst settle the pressure
at which the steam is toiblow oﬁ (IO lbs. per square
inch would be quite safe for this boiler if carefully
made) and then calculate the area of the bore of the
pipe which forms the valve. .The inside diameter of
the piece of tube that I used is 5-32nds, the area
of which is practically 1-5oth in. ; therefore I
needed a weight one ﬁftieth of ten pounds.
The vertical tube nearest the back is for supply
ing the boiler with water. It should go right
through the top of the boiler and reach down
under the surface of the water. It will have to be
bent a little inside in order to pass the bolt through
the centre of the cylinder, but that is not a dini
cult matter.
In my boiler the ﬁnal operation, after ﬁxing
else together,
was to solder the discs
everything

A pump can be connected to the feed water in
let pipe just referred to by means of an india-rubber
pipe, or it may be that you can get sufﬁcientpres
sure by connecting to the domestic‘lwater tap;
but if you prefer to have a pump oijour own, it is
not difﬁcult toImake.

, ’ '_ _ “\

Weiq/yf/ir
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Yer/ice /
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Screws so/o’erea’

/098//ler l?) form
safe/"y va /ve.

Fl-q.
ﬂ/‘FanQE/nenf
Of boi/er' sup/cart
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5'9. 3.
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My boiler has also a gauge glass, which looks
pretty but is not of much real value for capillary
attraction—the
peculiar behaviour, that is, to
which water is subject when it is in a small tube,
tends to make it unreliable, and the level of the
water can be told without it by the skilful driver.
If the level is too high the engine will prime—a lot
of water, that is, will get into the cylinder; while
the moment it gets below the tops of the four
tubes which project through the
bottom of the large cylinder the
will suddenly
steam
pressure
Wa fer l'n/ef
drop, as the circulation will be
Sfeam
prevented. This forms a warn
ouf/ef'
Saﬂv‘l/ va/ve
ing when the water is getting
too low, and for that reason the
tubes should be made to pro
ject just a shade above the
bottom of the boiler, so as to
bring about this result before
the top water drum is quite
T
empty, for, so long as there is
|
I
water in the latter, the soldered
a
joints are safe.
an:
I hope to tell you in a future
article how to make the pump,
l
I
the gauge glass (if you should
decide to have one), and the
_w—i—rlL
valves for regulating the steam
|
water.
The best and cheapest form
of heating appliance for a boiler
,
.
l
—"
like this is the lower part of a
4%
It can be
Welsbach burner.
l
t‘
,
procured for a few pence and
Genera/arrangemenf'
excellent Bunsen
an
makes
07‘ boi/er'
burner. One of these can be
to the ends of the cylinders to make the joints
seen in the photograph;
I have ﬁxed it up by
water-tight; but it is not easy and I should, if
means of a brass burner elbow and a short piece
of iron pipe.
making it again, use washers made of some soft
fabric and well rubbed over with red lead.
The efﬁciency of the boiler is much increased by
This,
if the ends of the cylinders are carefully ﬁlled ﬂat
covering it in with some non-conducting substance
and true, will answer just as well as soldering
like asbestos sheet.
In either case a washer needs to be put
them.
I will conclude with a list of the material required :
under the heads of the bolts and under the nuts.
—Brass tube IQ in. outside diameter, 5} ins. long;
It is necessary with a boiler of this kind to have
brass tube {-in. outside diameter, 4} ins. long; brass
a means of feeding the boiler, for the water must
tube 3-16ths in. outside diameter, 4 ft. long; sheet
at about the correct level—
be kept constantly
brass 2 ins. wide, 6 ins. long, about r-32nd thick;
one bolt and nut 6 ins. by
that is, with the top cylinder about half full.
in.; one bolt and nut

\

his

-_'

/

i

August 1 r, r910.

The Model Engineer and Electrician.

136

4} by }in.; one tinplate [4 ins. by 20 ins., the thin
nest you can get.
This will not be needed if you
have one or two large tins which you can cut up.

The cost of the above (without the tinplate)
should not exceed a shilling or so, and the tinplat e,
if you need it, is worth about ﬁve or six pence.

A ring of brass wire should now be turned up and
sweated into place at the end of the tube, to form
a bearing for the spring to bed against.
The
spring does not call for any comment, except that
it should be a good strong one and an easy ﬁt in

Safety Clutch Release for 3;-ln.

,Lathe.

By WALTER GIULIANO.

HE

Fro}

2.4~Snowr.\~o

CLUTCH RELEASE Disnanrusn.

the tube.
If one cannot be obtained just the
length required, get a longer one and cut 06 the
surplus coils, taking care to grind or ﬁle the last
coil ﬂat. Next comes the plunger E, Fig. 1.
This is of mild steel turned down to the dimensions

31pm.

LATHE.

shown, and should be a good sliding ﬁt in the barrel.
It can now be drilled to take the silver-steel thrust
and 3), which should be driven
pin
(see Figs.
in tight with a hammer.
There is no need to
screw it in;
mill or ﬁle a slot across the end to
take the cast-steel catch piece, which should be a
nice tight ﬁt and afterwards sweated
in place.
The smaller end of the plunger
turned down to
ﬁt tight inside the coils of the spring, thereby
is

i

is

is

being the thrust spring D and the screws to bolt
the attachment to the lathe bed.
The ﬁrst part
to be taken in hand
the body, which
composed
of three parts, viz.—the steel barrel, which was
taken from an old blow-lamp burner, and the two
plates A and B. These plates should be cut out
with a hack saw to the shape shown in Fig.
and
recessed at their edges to ﬁt nice and snug against
the barrel, to which they should now be sweated.

RELEASE FOR

2

CLUTCH

T

DETAILS or A SAFETY

A

"Ll,

safety clutch release I am about to describe
has been designed
for use on my 3Q-in.
Drummond lathe. Readers possessing these
tools will have observed that the lead screw is cut
full thread right up to where it takes bearing in
the web of the headstock end of the lathe bed.
When one is working near the headstock with the
automatic feed in, it is very trying to have to keep
one eye upon the work in hand, whilst the other
is on the sliding saddle, and sometimes
the lead
screw nut, which is carried in the recess of bed,
will jamb tight up against the lead screw hearing,
which usually results in a broken thrust-plate. and
at the same time either stripping the nut or severely
straining it. The attachment I have made is set
to automatically throw out the lathe clutch just
before the saddle reaches the end of its travel,
thereby avoiding damage to the tool and conse
quent annoyance through delay. It is made
principally from scrap, the only parts purchased
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acting

as a steady to the plunger.
Before ﬁtting
the lever and catch the guide slots should be cut
out in the barrel with a hack saw and ﬁled up nice
and square. Now mark oﬁ and centre pop the holes
for the pivots A1 and AK, as shown in Fig. 1.
Drill both 3-16ths in., afterwards tapping out A1
to
in. Whitworth.
The catch (13 can now be
made. It is of cast steel ﬁled up all over and
drilled to take pivot, which is also of cast steel;
an easy ﬁt in catch and a tight driving ﬁt in its
plate A. Care should be taken to see that the
bottom of the slot in the catch comes on the centre
line of the bearing (see Fig. 1), or else it will fail
to hold the plunger under compression.
Next
ﬁt the small spring S (Fig. 1). It can be cut from
an old clock spring, and should be drilled to take
the two small screws by which/it is ﬁxed to the
barrel.
Having got so far the plunger should be
compressed to see if the catch falls smartly into
place after the nib on the plunger has passed its
If this is found quite
nose, and holds there.

x37

be an easy ﬁt in the bell crank hole.
The lever
should now have a small notch ﬁled across its
back and ﬁxed in place with its pivot (See Figs. 2
and 3). Now place the ﬁnger on the end of the
lever and press down against the tension of spring S
until the catch comes into a horizontal position,
as in Fig. 3.
Whilst still holding the catch in this

i

!
\
i
i
l

I

Fro. r.—Suowmc.

PLUNGER m Posrrron.

position mark the place for the small peg x. The
object of this peg is to both steady the action of
the lever C1 and prevent it being thrown forward,
and to prevent the catch from being forced into
the slot in the barrel by the spring S, thereby
Now turn up
fouling both spring and plunger.
the pin Bl out of cast steel, and screw end
in.
Whitworth.
Theﬂathe clutch should now be re
moved and tapped to take the above pin. Now
This
screw in the pin tight and replace clutch lever.
completes the attachment.- All that is necessary
to do now is to drill the holding-down plate B to
screws.
The jig should now
take cheese-headed
be held against the lathe bed by some convenient
means, so that the clutch and thrust pins shall
touch each other when the plunger is compressed
in. The screw holes can now be marked
about
All is now ready.
and tapped in the lathe bed.
The clutch should be put in, in the usual way, and
when right home the catch will give a sharp click
and retain the plunger in that position until emer
The clutch lever is in no
gency calls for its use.
way connected to the plunger, so that the same
can be used in or out without in the least affecting
the safety device.
Now, suppose all one's atten
tion is upon a piece of faceplate work, for instance,
and the self feed is in action, along comes the
in. from the end of
saddle, and when about
its travel it comes into contact with the nose of
At the same
the lever C‘, pressing it backward.
time the other arm (which operates at about double
the radius) presses on the tail of the catch A2
and releases the plunger, carrying the clutch lever
to the other side of the slot in its travel. From
the time the saddle touches the bell crank until
the clutch is clean out, the saddle only moves
As the clutch comes out with
about 1-r6th in.
considerable force it will be found advisable to
ﬁt a small rubber pad to both silence and take
up the shock of the clutch lever coming against
the end of the slot. The pad can be made of
sheet brass about 1-16th in. thick, bent up round the

i

i

8

i

@

%
F79, 3.
DETAILS

or CLUTCH Remus: m
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POSITION.

satisfactory the bell~crank lever C1 can be made.
This is also of {-in. cast steel like the catch, and
should be ﬁled up carefully to the dimensions
shown in Fig. I. The pivot A1 is turned from
cast steel and screwed 1~in. Whitworth, and should
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rubber, as shown, and fastened by means of a
small setscrew in the end of the clutch lever slot.
The photograph shows the saddle just making
contact with the lever, whilst Figs. 2 and 3 show
both horizontal and vertical views of the attach
ment in position on the lathe bed.
I shall be
pleased to answer anything that is not quite clear
to readers through the Editor.

Practical

Letters

Readers.

from

Our

[Th8 Editor invilrs renderslo make use 0/ this column [or ﬂu full
discussion0/ mattns 0/ pmm'cal and mutual mlnesl. Letters
may be signed will: a uom-do-plume if desired, but the full
mum and address0/ the send” lusr invariably be Mum,
thoughnot musselin [01publicalionJ

Speed Boats and Reliability.
THE EDITOR or The Model Engineer.
DEAR SrR,—We hope that you will allow us to
reply to your well-merited criticism of the Folly's
performance at Bloomﬁeld Park.
_
The Folly
was designed to go last, sacriﬁcing
all other considerations. Folly
had some altera
tions made, with a view to greater reliability; but,
business,
illness, and bad weather,
owing to press of
she never got a fair trial till this year, when further
defects were found in her plant.
As a matter of fact, her trial at Bloomﬁeld was
the ﬁrst time she was put on the water this year,
and that after a hurried transit from here to North
London, involving three changes of trains and a
dash across London in a taxi-cab, during which
her feed-pipe line was broken in two places, tem
porary repairs being made on the ground.
We only had two days’ notice of the event, so
had no time to eliminate some of the weak points,
which experience had shown to exist.
Where were
the other speed boats?
It does not look as if
there was much true sport amongst the speed boat
ownersl
Now, as to reliability, it must be remembered
that speed boats practically came into existence
during the last five years, and, speaking for the
Incubus and the Folly, considerable progress has
been made in this direction.
\Vithin a week we
believe that both the Incubus and Folly
will
be iound as reliable as any of the speed boats
existing at that remote period, when the greatest
speed was some 6 miles per hour.
Accidents always will happen to models which
would not affect large machines: A large steam
plant would be condensing, so impure water would
not derange the pump; a large blowlamp would
be ﬁtted with an internal pricker, which the man
in-charge would operate when a grain of carbon
lodged in the oriﬁce; water intakes would be well
below the surface, so would not be bunged up by
refuse thrown into the pond by an admiring crowd l
Accidents and failures from other causes will
is
gradually be eliminated as further experience
and, bar these items, the speed boat of
gained,
the near future will be every bit as reliable as her
grown-up sisters.
In conclusion, we should like to point out that
much more progress has been made in models than
in full-grown boats.
If the speed follows the ratio of the root of the
length (the accepted formula for ships), the Mir
anda IV will have to do some 45-6 miles per hour

To
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against 34-46, her best record up to the present,
to equal the Incubus.~Yours
faithfully,
V. W. Dncves-Bnoucn'ron,
23, Anerley Park,
HERBERT TEAGUE.
Anerley S.E.

The Speed Limit of Model Speed Boats.
To THE EDITOR or The Model Engine”.
Dean SrR,—In answer to Mr. Teague, there is
no limit to the speed of a 5-ft. I..W.L. power boat,
the speed depending upon the power of the pro—
pelling plant. This is, of course, with a hull
specially designed to take the high power and to
stand upright and run without list. \Vith the
ordinary type of round-bilged hull, as illustrated
in Mr. Yacua's article, the limit of speed with a.
single screw would be about 14 miles, and, with
twin screws, about 16 miles.
At a speed of, say,
30 miles per hour—by no means impossible—one
cannot accurately say how the boat would run;
but there is no doubt in my mind that she would,
at such a speed, be running entirely on her tail end.
At high speeds any model will be bound to alter
her trim, and until we know exactly what her
running L.‘W.L. is, how is it possible to make
the still immersed body conform to a wave-line
curve of areas, even if it were desirable? But
why bother about curves of areas at all for such
small work? It is no use attempting to make a
high-speed model run on her designed L.VV.L.,
a higher speed being obtainable from a reverse
procedure, viz., designing the boat to lift when at
The problem is—not to produce a boat that
speed.
will not alter her trim, but one that will have sum
cient stability to successfully withstand the reaction
due to the extremely high power necessary.
Here
is still something for the designer to puzzle over.
When he has produced the necessary power in the
lightest possible weight, and the further considera—
tions of handling, steering, and stopping such a boat,
when obtained, will give her owner all the physical
and mental exercise he desires. He will have a.
happy time.
I notice Mr. Chambers says his sharpie ships
water when stopped. The reason for this is not
far to seek.
Mr. Chambers has his boat trimmed
too much by the stern, to judge by the photograph.
In the original design an overhang of 9 ins. was
added to stop this ﬂooding, as well as for other
I have never seen such ﬂooding happen
reasons.
Mr.
in similar boats, even at high speeds, too.
Chambers seems to have a little too much rake on
As to steeringf-ihe
the transom of his boat.
would ﬁnd his boat go better with a. deeper rudder
:
-—Iiremain, yours truly,
WILLIAM J. E. PIKE.

Model Yacht Designing under the lnter
national Rule.
To run EDITOR or The Model Engineer.
DEAR SrR,—Mr. Kitchingman asks for opinions
on the two designs for rz-metre boats recently
Of the two designs, I
published in your pages.
think that for all ordinary sailing Winsome would
No doubt Iris would occasion
be the better boat.
ally bc found among the winners, but only in light
In a hard wind In's would make too
breezes.
much leeway, the draught of the hull being in
suﬁicient.
Why not ﬁll in the garboard and save
and drop the keel at the
girth measurement,
girth section, giving the boat more grip of the

The Model Engineer and Electrician.

water and a lower centre of gravity ? The idea of
is good; but if extreme length he wanted,
why not do away with the overhangs altogether,
and adopt a boat of the " Teal " type ?
\IVhile on the subject of the International Rule,
may I be allowed to point out what I consider are
some disadvantages of the above method of measure
ment from the model point of view ?
It is admitted that the creators of the Inter~
national Rule had in their minds, when making the
rule, one object—that of producing a rule which,
by its various restrictions, would lead to the ulti‘
mate adoption of a type of yacht more suited for
cruising purposes than had hitherto been in use.
It is in its application to model work that the rule
falls short.
The supporters of the rule all seem to
harp on one string: they will persist in asserting
that the racing model must be a copy of the real
thing.
If the model was required for the same phrposes
and was to be used under the same conditions as
the full-size yacht, then their attitude would be
but when the conditions are
understandable;
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No matter what rule be devised, someone is—
or later—sure to ﬁnd some weak point in
it. In all previous rating rules this has happened.
The plank-on-edge and the light displacement
skimming-dish are cases in point.
Let me endeavour to show by the enclosed
sketches why
say that freaks are possible
reijgh
un er the International Rule.
a sketch plan of a m-metre model
Fig.
recently designed by the writer, and now in course
of construction.
It will be interesting to compare
her dimensions with those of Mr. Kitchingman's
L.W.L., 36 ins.
designs.
Length over all, 72 ins.
ins.
breadth (extreme), Il' ins.
draught of hull,
sail area, 2,209 sq. ins.
displacement, 23 lbs.
Here, in eﬂect, is the very type the International
Rule is popularly supposed to absolutely prohibit,
and nearly as bad a freak as any brought out under
the older rating rules.
If it is possible to produce under a rule the very
type the rule
supposed to abolish, wherein is the
Of course, such is im
advantage of the rule?
possible as a full-size yacht, but only by reason of

Iris

PLANS OF IZ'METRE MODEL SAILING Yacnr “LIVONA,'
INTERNATIONAL RULE 0F MEASUREMENT.

I
l
l

is

i
I

; ;

7

great.

\Vhile on the subject of scantlings, the hull weights
given by Mr. Kitchingman seem to be excessive,
and could be easily reduced by the use of lighter
material.
For instance, i-in. pine planking,
instead of 3-16ths-in. mahogany, and a lighter deck
and deck-beams of pine, while bent frames could be
substituted for the sawn frames of canary white
wood.
The weight of the frame of the boat shown in
the sketch—keel, stem and stern posts, transom
frames, inwales and deck-beams,
mast-step, and
deck support—does not exceed 2} lbs., and the
total weight of the hull, when ﬁnished, will not
lbs, including sail, spars, and rigging,
exceed
leaving 1"} lbs. for lead keel.
Another disadvantage of the International Rule
its complication and the number of measure
ments necessary.
The simpler any rating rule is,
the easier is it to design to, and the more likely is
it to bring recruits to the sport.
The objection to such a rule as the Length and
Sail Area Rule is—that such a rule leads to the
but the same can be said of
production of freaks
have already shown.
have
any rating rule, as
never heard of anyone objecting'to the use of freak
machines for rowing purposes, and why should a
takes full advantage of the
boat which, while

I

I

;

I
l
I

1

'UNDER THE

51.

l

?

is

I

is

it

DESIGNED

the scantling rules in force, under which the weight
of the overhanging ends would be found to be too

P

totally different, and the requirements are opposite,
why do they still insist on the slavish copying of
a cruising type for racing purposes
“'hy should a racing model yacht, designed
solely and simply for racing purposes, sailing only
in undisturbed water, and requiring neither crew
accommodation or seaworthy qualities, but requir
ing to be an efﬁcient semi-automatic sailing machine,
be forced to embody in its design features which,
while they make for seaworthiness, do so at the
said and done,
expense of speed, which, when all
is the great thing in a racing model
Even its advocates must, and do, admit that the
International Rule does not produce a better type
The only advantages they can
of racing model.
ﬁnd are—that the boats are of a wholesome type
and of good appearance.
So far, this
true, but it remains to be seen for
how long.
n's, for instance, would hardly be
called a wholesome boat; and 11'sis by no means
the full development of the freak design possible
under the rule.
The crowning argument of the supporters of the
Rule—and one which they ram
International
down our throats as a ﬁnal and conclusive one—
is: that the International
Rule prevents the
" freaks."
building of
This is a fallacy, as it is possible to produce under
the International Rule just as 'weird monstrosities
under any other rating rule.
as

it

I.——SKETCH

is

Flo.

l
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is

;

;

;
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unrestricted portions of a rating rule, yet con
forms to the letter of the rule, be condemned as
unfair P
" L1vomi."
RATING MODEL YACHT
Inlemati'onal Rule.
. .
. .
Length, L.\V.L. . .
36'
..
. .
. .
Bow tax . .
7-5'
..
..
..
Stern tax ..
17'
..
11-0'
..
..
Beam
..
. .
. .
. .
Half girth
8-15”

..
..

..
..

..
..

1566'

Less freeboard

. .

..

81-51'
2-73'

3d Lid
ii/SA.

Divided

—I

..
..

by 2

Rating equals
remain, yours truly,

1-5’

.

..

J.

3

'

I

S. PIKE.

The Society of Model Engineers.
iRePovts of nudmgs should be sent to the oﬂias o/ Tm: Moon.
ENGINEER wde delay, and will be msnted in any pay
hcular issue i/ nun-rd a clear nine days br/ou its usual date
0/ Publication]

Provincial

all parts and the working of the Linotypes, setting
the type and casting it; each member present
received
his name in type from the Linotype
machine. The late edition was seen from the
beginning to being sent out by motors to the out
districts.
Everyone present agreed that it was the
very best and most interesting visit since the forma
tion of the Society. After presenting each member
with a copy of the Argus, Mr. Paterson said he
was very pleased to show or explain anything to
benefit young engineers.
A vote of thanks was
accorded Mr. Paterson, and the members retired,
after spending a pleasant 2§ hours—Amos BARBER,
Hon. Secretary, 15, Hartington Terrace, Lidget
Green, Bradford.
interesting exhibition of model
Dublin.-—An
petrol, electric, and sailing yachts, and
various ingenious model engineering contrivances,
was held in the Rooms, 9, Lower O'Connell Street,
under the auspices of the above Society. Amongst
the exhibits were: Model turret ship (by Captain
J. D. Browne); motor boats, electric launches,
etc. (by Messrs. W. J. Coleman, A. T. Cullen, J.
Skelton, F. M‘Kittrick, R. and H. Cuthbertson,
and J. Christie);
sailing yachts (by Messrs.
H. A. Cox, G. Blackmore, and J. M‘Manus); set
of engineering tools (by Mr. R. Thompson) ; hori
zontal engine (by Messrs. R. and H. Cuthbertson) ;
model cattle railway truck (by Mr. \V. ]. Ward).
All the exhibits were the work of their owners.
Full particulars may be had on application to the
Hon. Secretary.
Arrangements are also being made for the holding
of this Society's Model Yacht and Power Boat
Regatta, on Saturday, 27th inst—Full particulars
regarding entries, etc., will be sent to anyone on
B.
envelope—H.
receipt of stamped, addressed
STEPHENSON,
Hon. Secretary, 9, Lower Sackville
Street, Dublin.
steam,

)78-78‘

WILLTAM
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Societies.

-— As previously an
nounced, a haltday's outing took place on Satur
The weather, fortunately, was
day, July 16th.
of the best, and everything went off splendidly.
The party left New Street Station at 1.15 p.m.
and arrived at Worcester soon after two. They
then walked down to the steamer, which departed
from the Bridgeat 3 p.m., and arrived at Holt
Fleet about 4.30 p.m. Upon arrival, tea. was
partaken of at the \Vharf Hotel, and was much
appreciated, as most of the party were ready for
it. After tea the party had a walk round, and
Arriving there,
departed for \Vorcester at 7 p.m.
some of the party left for Birmingham by the
9.10 p.m. train, and the remainder by the 10.15 p.m.
All of the party voted it a huge success, and hope
for another excursion shortly.
Maximo—On account of the August holidays,
the next meeting will not be held until Thursday,
18th.
This will be at head-quarters,
August
“
The \Vhite Horse," Congreve Street, and will
Members are requested
commence at 7.30 p.m.
Probable new
to attend, if possible, and oblige.
members are invited, and are assured of a hearty
welcome.
All information concerning the Society
can be obtained from the Secretary. The ﬁnancial
in October, and
year of the Society commences
new members
now joining are advised that their
subscription is dated as from October.—C. H.
HAWKESFORD, 132, Boscombe Road, Greet Hill,
Birmingham.

Birmingham.—Ourrnc.

Bradford—The members of this Society paid
a visit to the Generating Station of the Bradford
Electrical Engineering Department, on Saturday
and
evening, July 9th, about twenty members
A very
friends, and several ladies being present.
On Saturday after~
pleasant evening was spent.
noon, July 16th, the members visited the Bradford
The manager, Mr.
Daily Argus Printing Works.
Paterson, described the receiving of messages from

The

Victoria

Model

Steamboat

Club.—

ﬁrst annual garden party of this Club
Road, Dalston, on
was held at 61, Shrubland
Saturday evening, July 16th, when some eighty
members and their friends spent a most enjoyable
The garden
was tastefully decorated
evening.
with hundreds of fairy lights and Chinese lanterns.
Songs were rendered by members and their friends,
assisted by an able pianist engaged for the occasion.
During the evening an interesting little ceremony
took place in the form of a presentation to one of
the Committee-men, who had recently got married.
The presentation was made by the Secretary,
to which the recipient suitably responded, amid
much applause from his fellow-members. Music
till midnight.
and singing were again resumed
Owing to the sound ﬁnancial condition of the Club,
the Secretary was able to announce that the sub
A
scriptions are reduced to a 1s. per quarter.
hearty vote of thanks must be recorded to the Com
mittee and all who helped to make the gathering
such a great success—W. POOLE, 396, Old Ford
Road, London, N.E.
The

OUR “ Holiday Letter Competition," particulars
" in
of which were given on “The Editor's Page
July 14th issue, should not be overlooked by any
Apart from the fact that re
model engineer.
entries will be forth
muneration for successful
coming, it is a scheme which should be of mutual
benefit and interest to readers themselves.
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Queries and Replies.
Attention is especiallydirectedto thevarious conditionsgivenbelow,
and no noticewill be taken of Queries not complyingwith the
directions therein stated. Letters containing Queriesmust be
marked on the top left-hand corner 0/ the envelope“Query
Department." No communicationsbut those relating to the
Queriesshouldbeenclosedin thesameenvelope.
Querieson subjectswithin thescopeof this column are replied to by
post, free0/ charge,underthefollowing conditions:—(t) Queries
dealingwith distinctsubjectsshouldbewrittenon diﬂerentsheets,
on oneside of thepaperonly, and thesender’sname nus-r bein
scribed on the back. (a) Queries should be accompanied,
whereverpossible,with fully dimensionedsketches,and corre
to keep a copy 0/ their Queries[or
spondentsare recommended
reference. (3) A stampedaddressedenvelope(not post-card)
should invariably be enclosed,and also a “Queries and Replies
Coupon” cut cut from the advertisementpages at the current
issue. (4) Querieswill be answeredas early as possibleafter
receipt. (5)Querieswhich,in theopinion of theEditor, are beyond
thelegitimatescope0/ this column will either be returnedto the
senderwith a notiﬁcationto thateﬂect,or will be referredto Tag
Mount Estonian: Laboratory,whencea feewill bequotedfor sup
plying thedesiredinformationor drawings. (6) Queriesrelating
to enquiries which have beenreplied to at some previousdate
must be accompaniedby a copy 0/ the original query,togdher
with our reply to same. Both the date of such previousquery
and the numberof our reply mustalso begiven. (7) All Queries
should be addressedto The Editor, Tn: Moon. ENGIIIII,
26-29. Poppin's Court, Fleet Street,London, E.C.]
The lollowing are selected
from theQuerieswhich havebeenrepliedto
recently:—
P. A.
[168] Valve Gear for Steam Rail Motor Coach.
(South Africa) writes: I am building a 2i-in. gau a model of Mr.
A. j . l’udd’s steamrail motor coach,a description0 which appeared
in THE MODEL ENGINEER in January, 1909. I would like your
help on a few points. I proposeincreasing the diameter of the
boiler to 2} ins. and length to 5} ins., and the two 7-tbths-in

and

Electrician.
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as shown. To allow the eccentricrods to comebetweenthe frames
and the sides of the ﬁrebox, the latter must be narrowed and at
the same time lengthened, as per sketch. Also the disposition
of wick tubes can be alteredto advantageas indicated.
Miscellany.
A. R. C. (Delph)
[23,517] Electrical
writes: (1) Is it possible to light a Geissler tube from ordinary
batteries (wet or dry)? (2) Can dry batteries and wet batteries
be connectedup together? (3) How long will a 3-volt carbon ﬁla
ment lamp keep lit from two ordinary 4i-volt ﬂashlight batteries?
To Ba/fery
and PUSb

T

>T

6

g;

(5

Tanll’er-y

U

N’235/7
"
(4) In your handbook, Electric Lighting for Amateurs,’ No. 2:,
on Making Electric Lamps, how can you vary the voltagesof them
and also tell them? (5) Can an arc lamp be lit tromordmary
batteries? Will you also answer the following on electric Lclls:
Is the accompanyingsketch (not reproduced)correcttor converting
a trembler bell into a single-strokehell by means of a two-way
switch and another terminal? If not, will you kindly give me
the correct connections?
(1) Yes, by using the battery to actuateat. induction coil. ’1be
high voltages required makes the use ot a battery without (cil
impracticable. (2) Yes. (3) Cannot say without more data
Va/vg

rod

5/0/'

1)?

+rame

Sac/e. I

,. _
_ .'
i‘
.~
. _

0

#:F.

I

2

3 /ns.

.

~

.

Mrchy {-ln. stroke slide-valve cylinders to be placed outside

frames, reversing to be effected by means of loose eccentrics.
I do not wish to place the eccentricson the rear, but on the front
axle; but outing to the distance from the front axle to front butler
beambeing so short am at a 1055what to do. Would it answer
it I reversed the steam chest and valve to work from the front
insteadof from the back P Of course,the above are only sugges
tions, but I shall be very much indebted to you if you will help
me in the matter of the valve gear, as I would like it as simple
as possible. This is my ﬁrst attempt at model making. I have
the main frames, cab sides, and other minor details ﬁnished.
The boiler, it increased a suggested,should supply suﬁicient
steam tor two 7-16ths in. by l-ln. cylinders, provided that the
water tubes are retained as in original design. Your proposal
for working valves by means of loose eccentrics placed on the
owing to the hunted space
leaduigaxle is quite out of the QUCSUOII,
betweenthe latter and the butterbeam. The accompanyingsketch
showsabout the best arrangementthat can be adopted under the
circumstances. The eccentricsshould be placedon the rear axle,
the valves being operated through the medium of rocking shafts

OUCI'y,168.

(4) Voltage is varied by varying gauge and length of ﬁlament.
To tell the most suitable voltage for a given lamp one must either
calculate it from data of the hot resistanceof platinum wire, or
determine it by experiment. (5) Yes, if a sutticient number of
cells are employed to give the requisite current at a pressureof
40 volts or so. Re bell wiring. Your diagram is correct with
the exceptionof a small cross-connection,which should be elimi
nated. The accompanyingdiagram shows the right connections.
[199] Small Charging Plant. G. B. (Todmordcn) writes:
I have boughtadynamo throughyour advertisementcolumnsand I
am looking out for a small engine (petrol I should like) to drive
same. It is a dynamo for lighting or charging, 25 vols 5 amps"
very high-class machine, with drum armature and all modern
improvements, perfect condition. (1) Will
b.h.-p. “ Otto "
petrol engine drive above? (2) How shall I charge two 4-volt
accumulators,capacity too hours and 60 hours, chargedat 6amps.
and 4 amps.,from above? (3) Do thesesmall~power
enginesmake
a lot of noise?
(I) No, it would hardly give halt enough power. (a) You can
charge them either in series, with charging current of not mom

l
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A

;

if

is

a

to charge accumulators, with voltmeter and ammeter in circuit,
and with two-way switch, for either charging accumulatorsor for
physical lecture purposes? In charging two or more accumu
lators, should they be arranged in seriesor in parallel? (3) Can
you give me. or tell me where to ﬁnd, directions for making
a variable res'mtancecoil?
(1)Yes,
gas-bag should be used. It prevents the engine
causing ﬂuctuation of gas supply to surrounding lights, including
football bladder could
its own burner, tube ignition
used.
be employed,'but we recommend a gas-bag.as advised for the
M.E. gas engine, and illustrated in our issue of May 17th, 1906.
(2) Above diagram shows connections. Accumulators should be
in seriesunless you have ammeterin each parallel circuit. (3) See
reply to query on “ Drop in Volts: Designing a Rheostat," in
issue of November 25th last also other recent replies.

a

if

a
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it
is

it

it
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The News of the Trade.
[The Editor will be pleasedto receivefor reviewunder this heading
samplesand Particulars
new tools, apparatus,and materials
for amateuruse. It must be understoodthat theseItt'ltli’S are
free exbressions Editorial opinion, no payment0/ any kind
being required or accepted. The Editor reservesthe right to
criticise or commendaccordingto the merits 0/ the goods:06
mittrd, or to abstain from inserting reviewin any casewhere
thegoodsare not 0/ suﬁici'cntinterestto his readers.)
' Reviewsdistinguishedby
an asterisk have beenbasedon actual
Editorial Inspection0/ thegoodsnoticed.
a

V
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are other things, probably, contributing to the failure. With wire
of No. 22
coveredwith double cotton, you will get com
paratively gauge,
ew turns on the armature, and the space will not be
utilised to the best advantage. We recommend rewinding the
armature with single silk-covered wire of gauge N0. 24 or 26
S.W.G., and then you do not get satisfactory results we should
put aside the tripolar armature for use in motor work and ﬁt a
shuttle armaturewound with No. 24 wire. (3) It doesnot matter,
provided your brush rocker has wide range oi movement. If
has not, you should leave the " arms " going to the commutator
amply long, so as to admit of the commutator being moved
a little round the shaft after completion. In setting the com
mutator at ﬁrst, should be borne in mind that the short-circuit
ing of a coil should take place when
in the position of least
activity—Ln, when
passing from the ﬁeld before one pole
face into that beforethe other.
F.
(Plymouth)
[140] Turning-up Lathe Centres.
writes:
recently purchased second-hand 3l-in. centre lathe,
and ﬁnd, amongstother items, the centres are in bad condition.
have tried to return them, but without success,no tool being
suited. Would you kindly answer the following:—'I‘he best
methodof procedure,and most suitable tool may use?
You have probably been trying to turn the centres while still
hard. The centres must be thoroughly annealed before you
attempt turning, then you will ﬁnd that an ordinary lathe tool
for steel turning will do the work satisiactorily. To anneal the
centres,beat them in the fire to bright rednessand leave buried
in cinders until cold.

Two interesting Model Petrol Motors.
Those who have tried their hands at designing and making
small-power petrol motor for a model speedboat or aeroplane
will know the many difficulties which are encounteredbefore
satisfactory result
obtai red. Reduction of weight per unit of
power in itself is, perhaps,no great trouble: but to achieve this
a diﬁerent
result with the addition of reliability and durability
matter. The two types of model petrol motors illustrated here.
with, are the outcomeof long and careful experiment by experi

a

than 4 amps.,or in parallel,each taking its statedchargingcurrent.
The amount of current should be checked by ammeters. Resist
ance (lamps or other) must be used to regulatethe current to its
proper value. (3) Tiny enginesof about the size you mention are
rather noisy for their power, but by using an efficient silencer
and carrying the exhaust up the chimney or out of a window,
they could be usedin a housewithout causingmuch annoyance.
H. W. T.
[23.649] (ins Engine: Electrical Apparatus.
(Dakham) wntcs: I am making a l h.-p. gas engine,with tube
ignition. (1) Is a gas-bag necessaryor advisable? What is the
function of it? Could I make one from a football bladder, or
car- you recommendany better method? (2) Canyou give me or
ell me where I can ﬁnd diagram of connections from dynamo
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D. (Jersey) writes:
[156] Small Dynamo’s Failure.
small
shall be much obliged for information with respect to
a Kapp type machine.with
dynamo have recently made. It
ins. by i—in.section;
ﬁeld-magnetsof Swedish iron forgings,
armature tripolar, in. diameter by
ins. long. The armature
wound with No. 22 o.c.c. wire, and got on as much as could.
The ﬁeld coils are wound with
No. 24 n.c.c. wire, but had not
quite enough 24, so wound the
top layer in each coil with wire
slightly ﬁner. The trouble is,
the sameold story—the machine
runs well as motor 06 volts,
but will not generatethe smallest
amount of current, even at a
speedof 6,000. have testedfor
leakages everywhere and have
tried all the remediesthat your
handbook on Small Dynamossug
and yet she “won‘t go.
gests,
only had
2-volt lamp con
nectedto theterminals.(1) Should
more lamps of higher volt
the most pro
age
(2) What
bable reason of its refusing to
generate,when runs so well as a
motor?
might add that
thought there was too much air
betweenarmatureand core,so
gap
wound armaturewith ﬁne iron
wire (circumferentially)so as to
Fio. 4.—THE TWIN-CYLINDER AIR-COOLED PETROL Moron.
i-32nd in. bare clearance.
give
should be most grateful for
any information on the subject.
_
_
marine
enced engineers. These engines are made by Messrs. Stuart
This my ﬁrst attempt at electricmodelmaking." Bein
Turner, Ltd., and are on view at Messrs.Bassett-Lowke's (Ltd.)
me to be done by such
rather
engineerby trade
London showrooms,at 112, High l-iolborn, and are the outcome
0w should the commutator segments
tiny little machine. (4) l_{novokes
of lengthy comparativetrials of various types. The type selected
be placed with relation to the slots on armature, or doesn't it
for the single-cylinderengine the vertical, four-cyclemodel, and
matter
but sound engineering experience. Fig.
embodies nothi
the ﬁrst thing we should advise. Try the
(1) Yes, this
shows the enera arrangementof the engine, from which
will
or
lamp of higher voltage, viz., of 4,
machine with
volts,
be observ that the valves are arranged in the cylinder head.
choosing one of low candle-power and high efﬁciency. (2) The
compression employed. There is an entire absence
A high ratio of
chief cause
probably the softness of the iron of the magnet,
”
of " pockets in the combustion chamber in which burnt gases
which does not retain sufficient residual magnetism. .For this
not an entire
will accumulate,causing ﬂuctuations in power,
reasonwe think you may never be able to get the machine to be
operated automatically, the spring
misﬁre. The inlet valve
may do excellently as motor. There
self-exciting, although
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being outside, and easily accessible. The exhaust valve is of
necessity 0 rated mechanically through the medium of a cam
and verti
hardened-steeltappet, with hardenedadjustable faces
operating on the valve spindle by means of an overhead rocker
of harde'ied steel. The inlet and exhaust porLsare specially large

I43

or in the case of the air-cooledengine a set of cast-iron ﬁns. The
crankcaseis of aluminium alloy, light and durable, and provided
with a large inspection door. Long phosphor-bronze bushes are
provided for the crankshaft, which is machined from forged steel
and accurately ground and polished. The two-to'one gear for

“r

O

(O

@

‘

O
(

— STUART 'AEI' ENGINE.—

—

-— SINGLE CYLINDER.M'- m".

FIG. L—SINGLE-CYLINDER
PETROL Moron.

SHEET 1. CENERAL ARRANGEMENT.
-_ (oh-iconOGAWINC
-

MODEL

FIG. 2.—Two
and provide the maximum passagefor the gases. The utilisation

VIEWS or SINGLE-CYLINDER Moron.

operatingthevalve is machine-cutfromcast steel. The connecting
rods are of phosphor-bronzewith adjustablebig ends. The pistons
arehard castiron, ﬁtted with two pistonringsto ensurea thorou hly
tight ﬁt. The bore of the cylinder is 1} ins. and stroke
r} ms.,
the power developedbeing i» h.-p. on the brake. The weight
of
the engine is 4} lbs. with the carburettor,
which is of the float feedtype, and ﬁtted with
I
throttle valve and adjustableextra air valve.
O
The ﬂywheel adds another Ii lbs., but under
certain conditionsof design may be omitted
for aeroplaneor motor-boatwork.
0
Fig. 2 gives a
idea of the little engine
ready for use. 'Igood
he stand shown is used for
test purposes. Provision is made to set the
enginein a horizontal position if desired.
The twin'cylindcr engine, illustrated in Fig.
3, is of still more interestingdesign. The
cylinders are opposed and all reciprocating
parts are
balancedby the truly sciezi
[LEVATlON
.
perfectly
tiﬁc balancing
0 reciprocating masses. The
1 total weight of the motor in comparisonto
l
the power is, of course,reducedby using the
HALFPLAN
two cylinders, and amount to 8} lbs. in the
caseof the air-cooledand 8 lbs. water-cooled.
The ﬂywheel,if used, weighs rj lbs. (equal to
:6 lbs. per horse-power)—aremarkableﬁgure
for _a soundly constructed practical ib.h.-p.
f
engine. The details of construction are
identical With the single-cylindermodel, with
CD
slight exceptions. The crankcase is, of
course, modiﬁed. The crankshaft is an
exceptionally good piece of work, a neat
arrangementof the two connecting-rodsallow
ing of wide bearing surfaces. The valves
STUARTn'ni." A E'ENClNC
and all parts are made to limit gauges and
I-CEMRN,ARRANCEWNT
SHEET
are all interchangeable. The advantages of
IMI'J'ULLUIE
the balanced opposed motor for aeroplane
work are obvious,while for modelracing boats
they provide a low centreof
avity, and are
FIG. 3.—Eusvarron AND PLAN OF Twm-cvunmsn AIR-COOLED
readily arranged fore and
t in the boat
which may be of quite moderatedimensions.
PETROL Moron.
Fig. 4 shows the twin-cylinder air-cooled
model complete and ready for use. It may
The contact-breaker is of massive construction and heavily
readily be appreciated that these small motors mark another
insulated where necessary. Provision is made by means of the
stride in the constructionof sound engineeringmodels that are a
contact screwand locknut for accurateadjustmentof the contacts,
credit to the builders and to the owner. Complete engines,
which are iridium faced.
castings, or parts, ﬁnished or in the rough, can be obtained
As re ards the construction of the engineproper,a novel feature
from Messrs. Bassett-Lowke, Ltd, 112, High Holborn. London,
is introduced by the adoption of specially drawn hard-steel tube
E.C., who will furnish further particulars free on requestfrom any
eor the cylinder; on to this is forced an aluminium water-jacket,
interestedreader.

of a full-size sparking plug ensuresperfectinsulation, and obviates
the many disadvantagesof a miniature plug; in fact, the ignition
system throughout has had the most careful consideration,as so
much dependsupon this part of the equipment.
,
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interesting letter to hand from a
at Wailsend-on-Tyne
once
again
points to the fact, which too few model
engineers recognise, that the collaboration of ideas
and abilities will seldom fail to produce results
which are more valuable than the sum of the
results produced by any two individuals working
separately. Our correspondent sends us a. some
what crude set of pen-and-ink sketches of an idea
he has for a reversible steam turbine.
His daily
occupation is of such a nature as to make it almost
impossible for him to prepare drawings which speak
for themselves, or are sufﬁciently accurate to meet
the requirements of such a case as this, even with
the aid of descriptive notes.
Further, the neces
sity of following the one occupation incessantly
takes effect in another way, viz., it debars him
from attaining that proﬁciency in delicate and
accurate ﬁtting and turning which are such essential
qualities when engaged upon the production of
model steam rotary engines in any shape or form.
But the nucleus of something which may be of
considerable value is there, only waiting for a
suitable means of development—a means which
we have no hesitation in saying, many MODEL
ENGINEER readers could afford to provide. Many,
indeed, would be right glad to have an opportunity
of possibly turning their craftsmanship to good
account.
reader

II

8

i

We have cited this as an instance to illustrate
a‘matter to which we have repeatedly directed the
model maker's attention.
What the potentialities
of our Wallsend friend’s design are, we will not
We can only say that
attempt to estimate.
from the matter he has placed before us and the
limited time we have been able to give to the
elucidation of his description, there appears to
be material for the successful
construction of a
workable machine. To what degree the original
can only be determined
design may be developed
after the model has taken actual shape and form.

‘

O

l

As our correspondent has placed the particulars
referred to in our hands to deal with as we please,
we do not think we can do better than invite any
reader who may feel interested in the subject to
communicate with him, with a view to collabora- '
tion, through this journal.

Answers to Correspondents.
A. C. (Dudley).—The two-ﬂuid kind would be the
one to try.
Enquire of our advertisers re the
possibilities of their cells.
You do not comply
with our rules.

and Bloetrlcl-n,

August 11, 1910.

S. C.
F._
(Melbourne).—Suﬁcient
has been given
111.0111 back volumes to enable you to design
this for yourself. See our issue of
January 2nd,
1908, also others.
Please read rules of Query
Department.
~

A. G. (Redhili).—It is not our
practice to send
sketches to querisis who omit to
enclose stamped
envelope for postage.
Please read rules of
Query Department.
P. B. P. (\Vellington,
N.Z.).—The engine you pro
pose (if well-made) would be
suitable for the
work, with a boiler made to the design shown in
Fig. 10 in boiler handbook.
G. H. ll'lARSHALL.—Thank you for
your letter to
hand, which we will keep before us.
.
W. D. (Sheliield).—\Ve should try
No. 26 S.\V.G.
on ﬁeld.
Please read rules of Query Dept.
P. G. (Heme
Hill).—You had better enquire of
manufacturers of skates.
A. J. S. (Muswell
Hill).——\-Ve have not yet seen
your small brazing hearth referred
to in your
letter of january 20th last, but
hope soon to
have an opportunity.

Notices.
The Editor invites correspondch and original contributions on
all amateur mechanicaland electrical subjects. Matter intended
for publication should be clearly writicn on one side of the paper
only, and shouldinvariably bear the sender‘snameand address. it
should be distinctly stated, when sending contribun'ons,whether
remunerationis expectedor not, and all MSS. should be aCcorn
panied by a stampedaddressedenvelopefor return in the event of
rejection. Readersdesiring to seethe Editor personally can only
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor
X35. per
annum, payable in advance. Remittances should be made
by
Postal Ordm'.
Advertisementratesmay be ha d on application to the Advertise—
ment Manager.
How ro Aomzzss Lxrrziis.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand price lists, &c., for review,to be addressed
to THE BDH‘UR, “ The Moch Engineer," 26—29,Poppin's Court,
Fleet Street, London, EC.
All correspondencerelating to advertisementsand deposits to be
addressedto Tm: ADVERTISEMENTMANAGER,“ 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 8: Co.,
Poppin’s Court, Fleet Street, London, E.C.
zo—ap,
Soe Agents for Unitcd States, Canada, and Mexico: Spon and
Chamberlain,
Liberty Street, New York, USA. ' to whom
12%,
all subscriptions
OIn thesecountriesshould be ad
.
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from the Laboratory.*

An Improvised Travelling Steady-rest.
In cutting a long square-threaded screw recently

we adopted the method and apparatus as shown
in the accompanying illustration
(Fig. I), with
such success that, as a hint, it will no doubt be
of use to many readers who possessa screw-cutting
or sliding lathe. The important point to note is-—

that, in either turning or screw-cutting long work
between centres, to have a sliding steady, of maxi
mum rigidity, exactly opposite to and above the
cutting point is practically an absolute necessity,
to avoid the tendency to chatter, due to the work
mounting the tool, and also to maintain a constant

These features become very apparent
depth of cut.
in the centre of long work, on account of its being
so remote from either support (112.,the lathe centres).
The illustration (Fig. I) shows clearly the appli
cation oi the hand-rest socket a, which was called
into service to provide the means of holding the
steady-rest die b, together with its slotted stalk 0.
"
"
Elsewhere in our
lessons
(see THE MODEL
ENGINEER, july 7th, pages 2 and 3) we describe
the construction and ﬁtting of a V-planed plate,

My

['The itemsappearingundn this beadingare bad on work
done, and exprrmleruscarried out in Tu: Moon. Brianna
Laboratoryand School0/ Mahmud-L]
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which has been called into requisition again to act
The
as a bed for the steady-rest shown at d.
stalk c (vertically slotted back to front) is of mild
steel turned to i in. diameter, and is further turned
down to ﬁt hand—rest socket.
The form of die (which is double-sided to suit
diﬁerent sized work) is shown in the half-size
It is of mild steel case
side elevation (Fig. 2).
hardened, being j} in. thick. The slot in the stalk,
having been marked out on one side, may, with
advantage, be cut out by slot-drilling in the lathe

FIG. 2.

—that

is to say, using a ﬁat-ended slot drill of a
diameter equal to the width of slot (or even a flat
end mill, similar to the one described as made from
a broken centre-drill in our issue of August 4th)
revolved in the selfcentreing chuck, with the work
held on top of the slide<rest being traversed to
and fro in front of the end of the same, and gradu
ally fed towards it until it cuts its way right through.
The half-round ends of the slot may then be squared
out, either by a square ﬁle or the cutting edge of a

hand-ﬁle.

Boring Petrol Engine Cylinder.
\Ne illustrate here yet another stage in the
machining of the cast-iron petrol engine cylinder
“
lessons" already with
which has provided our
much practical matter. In this case it is an
out-andout boring operation, so dear to the heart

L
The.

and Electrician.

of the sliding lathe owner.
The lathe used is ﬁtted
with a boring table, which is screwed down to the
sliding saddle, and,_therefore, so far as cross traverse
is concerned,
is a ﬁxture.
Upon this table the
casting is mounted with the ﬁnished face of the
crank chamber ﬂange placed face downward on
parallel hardwood strips. The ﬁxing down is
effected by clamps passing over the top on either
side of crank chamber, and secured by bolts, three
of which take their pull in the slots of the table;
the fourth (the one nearest the spectator), being a
screwed stud, takes its pull in a tapped hole, the
slots not being available at this point. The novel
feature of the contrivance is the adaptation of the
hand-rest ﬁxing a (Fig. 3), in combination with a
long stud clamp and hardwood bushes, forming an
excellent travelling steady, which holds the end
of cylinder.
Fig. 4 gives a separate view of this
arrangement, in which it will be seen that a liner
of brass (b) is introduced between the point of the
ﬁxing setscrew and sloping face of V on lathe-bed,
with which, and the setscrew, sufﬁcient tension is
put on the rubbing surfaces to allow of the ap
paratus travelling with the feed, and also retaining
rigidity in the supporting of the cylinder, which,
as can be seen, overhangs the main casting.
The
studs need not be so long as shown; but being
it
adapted from another job already described,
would be waste of material and time to cut them
down. The boring bar—of
round mild
r§~in.
steel—is of extra length to allow of the full traverse
of cylinder, which extends right down to the crank
The cutter can be seen in Fig. 1 just
chamber.
The traverse, actuated
entering the top of cylinder.
by the lead-screw, is in a direction from right to
left of the spectator—that is, towards the poppet
head, the view being taken at the back of the lathe.

sr.
W
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setting up a job of this description it is usual ,
the casting
05 circles at either end of

to mark

r47

commonly graduated to read on a scale, the zero
of which is in the centre.
By this means current
can be read positively when ﬂowing in either
direction through the instrument.
An important
is that the deﬂection,
point to note, therefore,
and consequently the reading, is the same for a
constant current on both sides of zero.
It should
be remembered
that, with a resistance of 1,000 ohms
in circuit with a milliamperemeter, it reads in
volts, because by Ohm's law: C x R = E; where
C = amperes, R = ohms, and E = volts. Therefore
—r milliampere x 1,000 ohms = 1 volt.
To test an ordinary instrument of this kind,
assuming it reads, say, from I up to 30 milliamperes,
make up in series a battery of small wet primary
cells or accumulators, the total voltage of which is
about 30, and further arrange to pick these up into
circuit, one by one, by means of a current-collecting
switch (in our Notes we shall describe one of
"
these in connection with the
Lab." switchboard),
to vary the voltage.
Then, by connecting to the
switch in parallel a. standard voltmeter1on the
one hand, and the milliarnperemeter in series
with r,ooo ohms on the other, the latter should
read in milliamperes, as the voltmeter does in
volts. The internal resistance of the meter and
cells is comparatively so small as to be negligible.
This test should be carried out in both directions
through the meter, to ensure correct balance on
either side of zero, as mentioned above.
Do not
endeavour to check an ammeter on the same
lines by substituting I ohm of resistance for the
thousand, because the internal resistances of the
meter and other apparatus will now seriously aﬁect
the result.

A Colour Printing Works’ Model
Aeroplane Competition.
1i
FIG. 4.—END

,.

View 0F STEADY.

from, and concentric with, centres,
which have been set out at the inter
section of the centre lines and punched
on temporary crossbars driven into
By the use of a special
either end.
scribing block, the base of which is made
in the form of an inverted V-block,
which V, standing upon the boring bar,
and rotated on the same, allows of the
point of the scriber checking the circle
above described; the casting can be
trued up by trial and error until its
axis is concentric with that of the boring
bar. The cut is put on by projecting
the cutter from its socket hole in the
boring bar. The nuts, other than those
mentioned, which are apparent over the
top of the casting in Fig. I, belong to
the tool clamp oi the slide-rest, which
is retained in its position on the saddle, but has no
part in the operation.
To Test a Milllarnperemeter.
Such galvanometers of all types, which are
calibrated to read the rate of ﬂow of a current in
milliamperes (or thousandths of an ampere), are

By H. GREENLY.
HEfpassing of Messrs. Panlhan and White over
the
\Vatford
colour printing
works of
Messrs.
Bemrose Dalziel, on the occasion
of the memorable ﬂight to Manchester, inspired the

FIG.

r.—A

GROUP

or MODEL Avrarons.

of this well-known ﬁrm to band them
employees
selves together for the purpose of a Model Aeroplane

towards the prize
Subscriptions
Competition.
fund were speedily collected (or promised), and the
competitors set to work to experiment. As a result,
on June 30th, the writer had the privilege of seeing
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the ﬂying tests and inspecting the numerous
machines produced, both the successful and the
further
The ~following
Saturday
unsuccessful.
trials were also made at the employees'
outing,

FIG. 2.—MR. POULTENav’s

ll/IONOPLANE.

Fro. 3.——l\le. SnARP's BIPLANE.

Electrician.

August 18, 1910.

The rear plane is
It is not cambered.
or aerleons.
It is cambered, and also
20 ins. span by 4 ins. wide.
No angle of incidence
set at a slight dihedral angle.
is provided in the back plane, but the leading one
has an angle of about I in 8, given to
it by means of the frame, which is bent
The propeller is 9 ins.
up in front.
diameter, and has about 12-in. pitch.
The total weight of the model is 3) 01s.,
and the area of the planes r28 ins.
Some very lengthy ﬂights have been
obtained with this model. The propeller
is placed at the rear.
" Jumper"
Mr. Dudley \Vard's
(as
someone called it) is a small monoplane
It leaves the ground, how
machine.
ever, after running a distance of 4ft,
and rises to a. height of 12 ft., travelling
altogether 12 yards in a horizontal
direction. The weight of the machine
is 2} ozs. The total length is 26 ins.,
and the front plane measures 20 ins.
by 6 ins. The span of the back plane
is r5 ins., and the width 7 ins.
The
propeller is aluminium, 6 ins. diam
eter, and the wheels are arranged
so that the centre of the propeller
shaft is 4} ins. from the ground—
in front, of course.
The frames are
lof wood, and those of the planes of
the same
material, covered with
tracing paper.
The other two machines illus
trated were not prize-winners;
in
deed, Mr. W. T. Sharp's biplane was built within
the week that intervened between the competition
and the annual outing.

and provided an interesting and amusing addition
to the function.
The Competition was divided into two sections,
a prize being offered for the longest
distance covered by a model launch
ed from the hand, and another to
the maker of a machine which would
lift itself from a state of rest on the
ground and ﬂy the highest and
longest distance.
At the Competition, which was
judged by Mr. J. \Villiams, the
notable machines were Mr. Dudley
Ward's two monoplanes and Mr.
Lake’s larger monoplane, the latter
being remarkable for its steadiness.
Mr. Lake carried off the prize for
,,_.,,,,,__,
:
the distance, his machine ﬂying abso- “Niki-d“ FIG. 4.—MR. WARn's lVlONOPLANE, "JUMPER,
Mr.
for
straight
yards.
50
lutelv
Ward's little monoplane broke down
owing to an accident in alighting on
its ﬁrst trial ﬂight, but the mono
“
rising-from
plane built for the
“
rest
competition—which machine
is illustrated—was
eminently suc
cessful.
At the ﬂights made during
the outing at Windsor Mr. Sharp's
Wright-type
plane proved a very
successful
machine, and was photo—
graphed by Mr. Hough in ﬂight
Fro. 5.——MR. J. LAKE'S MONOPLANE.
Mr. ]. Lake's monoplane machine
(see Fig. 5) is built to withstand the
The biplane, as already mentioned, proved an
usual amount of knocking about a model aeroplane
The main frame is made up of two pieces
receives.
entirely successful machine at the latter function,
of hornbeam {- in. square, and measures 22 ins. over
and covered a distance of 30 yds. with great steadi
all. The front plane (the smaller one) is ro-in. span
ness.
The total weight of the model is to} 02s.,
The planes
and it is built up of satin walnut ships.
by 3ins. wide, and is provided with two small ﬂaps
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are covered with onion-skin paper, and the pro
“
"
aeroplane
peller is of wood, made after a Lowko
propeller which, during the earlier experiments,
"
"
was
by one of the competitors.
imported
The following are the leading dimensions of Mr.
Sharp‘s Wright-type model biplane :—
Length over all, 3 ft.
Span, 2 ft. 6 ins.
Width of planes, 7 ins.
Distance between two main planes, 6 ins.
"
Propeller (“ Lowko
pattern), 9 ins. diameter.
Mr. Poulteney, the engineer-in-charge of the
works, also made a machine (see Fig. 2), which
covered a distance of 30 yds. with one wind. In
which is a monoplane, the main plane
' this model,
The
is at the rear, and has a span of 2 ft. 6 ins.
plane is 7 ins. wide at the root, and 6 ins. at the
tips. The total length of the machine is 2 ft. 9 ins.,
and the front plane is rectangular, 12 ins. by 4 ins.,
The machine
inclined upwards towards the front.
is built of bamboo, and is covered with onion-skin
The weight is 5% ozs.
paper.
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Motor Cycle Notes.
By " Pnamrx.“
A Bunch of Queries from Eastbourne.
An Eastbourne reader has sent me a long letter
full of enquiries, the majority of which are, I think,

sufﬁciently interesting to others to warrant their
“
I recently
being included in the Notes. He says :
purchased a second-hand motor cycle, the engine
of which is of rather early and substantial design.
\Vhen I ﬁrst had it the exhaust valve opened at
about ﬁve-eighths of the ﬁring stroke, and closed
when the piston was about I in. from the top of
the exhaust stroke, and the inlet valve spring was
so stiﬂ that I had to press with all my might to
The exhaust I have set
open it with my ﬁnger.
back one tooth in the timing wheel, so that it now
opens between three-quarters and seven-eighths of
the ﬁring stroke, and closes about 1}in. from the top,
and I have put a weaker spring to the inlet valve,
so that, by blowing with the mouth, I can
just open it. The lift of the exhaust was
only bare i in., and even by drawing out
the valve stem I could only get a full
eighth, this just permitting of the inser
tion between tappet and stem of a piece
Is this sufﬁcient lift,
of thick note—paper.
The
and, if not, how can I alter it?
automatic inlet valve opened quite } in.,
and I have altered this to 3-32nds in. Of
I have had to reset the timing
course,
of the spark. The engine gets rather hot
after a run of a few miles, although I can
get along fast enough with the throttle
I notice that the crank
almost closed.
case gets so hot that I cannot hear my
hand against it. \Vhat do you think is the
cause of this, as the engine is given plenty
of oil, the piston rings are in good order,
and the compression excellent P The bore
. .
__.iL_
. of the cylinder is 63 mm., and the stroke
FIG. 6.-—-MR. W'. T. SHARP'S Monar. BIPLANE 1x FLlGl-IT.
72 mm., the engine being geared 5* to r,
Can
and the driving wheel 26 ins. diam.
you tell me the correct horse-power from this?
judging by the amount of genuine amusement
l
I should like, if possible, to fit spring forks to the
obtained at so moderate a cost from this competi
front wheel, in place of the very rigid ones now
tion——to say nothing of the knowledge of the science
of aviation acquired by the experiments which had
ﬁtted, or would you advise me to have new spring
Iorks altogether, and, lastly, can you recommend
to be made by the various competitors before a
me a really reliable change-speed
gear and clutch
reasonable degree of success was attained—the writer
to take the place of my ﬁxed pulley, so that I
is certain that our model engineering
societies
can have a higher gear for travelling along the
should do something to foster the construction of
"
level ?
model aeroplanes by oﬁering prizes for the best
made and most successful
working machines.
Replying to the above Points.
Furthermore, he is equally positive that inaugura
tion of similar competitions to the above would
I have replied to my correspondent through the
do much to help the social progress of the particular
post as follows :—
community who apply the idea, for which the
The original timing of the exhaust valve was un
employees are to be congratulated.
doubtedly wrong, the valve opening and closing
The writer has to thank Mr. J. Hough for taking
much too early, in my opinion, and, therefore,
the photographs, and the introduction to the various
the steps you have taken to cause both movements
competitors at the model aviation meeting.
to be delayed are in the right direction, but even
now may not have been carried quite far enough.
The exhaust valve should open sufﬁciently late in
the ﬁring stroke to allow of its closing only just
VAN/mum cast iron was speciﬁed for the cylinders
before the piston reaches the end of the exhaust
of 183 new locomotives recently built for the New
stroke and is ready to start on the induction stroke,
A pair of
York Central and Hudson River Railway.
and, of course, great care must be taken to see that
cylinders of this material in service for two years
it is ﬁrmly seated before the inlet valve is caused to
on an engine which ran 200,000 miles showed only
open by the descent of the piston, otherwise there
microscopical wear.

I5°

The Model Engineer and Electrician.

must be an escape of the fresh mixture down the
exhaust pipe.
The automatic inlet valve should
have a spring of moderate strength only—~one that
will depress fully under a pressure of from 3 to
4 lbs.; and, to begin with, the valve may be set
to open only 3-32nds in. at the outside, as it will
soon increase, as the result of wear.
The exhaust
valve must have {-in. opening, and, in the circum
stances, it is most probable that a new cam will
have to be ﬁtted before this can be obtained. A
strict examination of the tappet lift, independently
of the valve stem, will show whether this is neces
sary or not. The spark must be so timed that it
takes place (with the lever say half-way retarded)
just as the piston is commencing the ﬁring stroke,
later ﬁring being effected by further retarding the
spark lever.
alone
can, 'however,
Experiment
decide
the
correct setting for any particular
engine.

If the piston rings are indeed a good ﬁt, working
easily in the grooves and evenly all round, without
exhibiting signs of gas escaping past them, the heat
of the crankcase is due to some other reason than
this. It is necessary that some arrangement for
releasing crankcase compression should be arranged,
and many engines are ﬁtted for this purpose with
a small ball valve, the ball in which must be kept
quite free to move up and down, and if “ stuck up ”
must be freed by injecting petrol, otherwise the
crankcase will quite likely become unduly hot.
The engine, I note from the, letter, has been re
bushed, and it may possibly be that one or more of
the bushes are at present running a little on the
tight side.
Based on the ﬁgures quoted, I should say the
engine is of about [1—2 h.-p.
As regards the ﬁtting
of spring forks, I think my correspondent would be
best advised to take the machine to a good local
motor engineer, and let him express an opinion as
to whether or not the existing forks can be con
verted into spring forks. There is no mechanical
difﬁculty which cannot be overcome,
but the
question in my mind is—Does
the . general
condition of the machine justify the expense?
For the same reason I rather hesitate about recom
The ﬁtting of such a
mending a two-speed gear.
device will, in the circumstances, throw rather a
strain on the engine, and will, I am afraid, rob it
of some of its efﬁciency when running on top gear.
I have, however, mentioned the names of one or
two gears in the letter which I have sent.
Dual Ignition for Motor Cycle Engines.
The suggestion that motor cycle engines should
be equipped with both types of ignition, accumulator
and magneto, has often been made, and in some
few instances, I believe, actually carried into effect.
The plan is, of course, largely adopted in motor
car practice, and with successful
but
results;
where motor cycles are concerned, there is always
a tendency to avoid as much as possible any com
plication of detail which can be done without, and
with each succeeding
development of this kind
there also arises the question of added weight, and
the more serious one still of increased cost.
For
exactly the same reason water-cooling has not been
generally employed for motor cycle engines, despite
its

manifold advantages, and the comparison
car and cycle engine practice might be
carried further with the same results.
The purpose of dual ignition is, of course, to
between
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ensure both easy starting and a continuous supply
of electric current at all times.
The accumulator
ignition is switched on for starting purposes, and
switched off again when the machine is under
way, the magneto then being brought into use.
With an accumulator, as my readers, of course,
know, the current is being generated all the time,
and the mere manipulation of the switch suffices to
produce the necessary spark at the plugs; but in the
case of a magneto, which depends for its working
upon primary mechanical movement imparted by
the engine itself, a certain amount of speed has
to be got on the engine, and then, through the chain
or gearing, to the armature shaft of the magneto
itself, before ignition can take place.
In these_
circumstances two sparking plugs to each cylinder
are necessarily
required, with their separate and
independent high-tension cables, and in view of
all this, and the unpopularity of the accumulator
among motor cyclists since magneth came to the
fore, I do not think any of the makers will ever
adopt dual ignition as a standard feature, unless,
of course, a decided demand for it arises in advance.
It would undoubtedly be an advantage on heavy
machines unprovided with free engine
passenger
clutches, but as these only form a comparatively
small proportion of the motor cycles in use, the
arrangement will doubtless remain as it is at present
—a feature to be supplied only to special order.

Doing away with the Pedals.

I have by me one or two enquiries from readers
who want to know whether they will be letting
themselves in for trouble if they discard the pedalling
“
In
gear at present ﬁtted to their motor cycles.
"
my opinion," writes one of them,
pedalling gear
is out of place on any but the lowest-powered motor
cycles, except for the one purpose of starting the
engine, and I would be glad to know whether the
difﬁculty of starting minus the pedals is as bad as
I have heard it described. I cannot think it is,
because I have seen so many machines lately which
lack both pedalling gear and a starting handle,
and what I feel is—that I ought to be able to accom
plish what the riders of these machines are evidently
doing and start my engine without any very great
difﬁculty."
Now, personally, I favour the plan of ﬁtting
pedalling gear to any motor cycle which is not
arrangement,
provided with a handle-starting
not on the ground that a means of assisting the
engine on the road is necessarily required, but as
”
“
a sure and easy way of getting it
warmed up
If desired, the
preparatory to a start on the road.
pedalling cranks can be secured on their spindle, so
that both pedals may assume the same position at
the same time, and the rider then has a most
comfortable type of footrest, while either pedal is
available at all times for starting the engine,
although both cannot be used at the same time for
assisting it on the road.
Where pedalling gear is not ﬁtted, or has been
removed from the machine, the engine must either
be started by pushing the machine along the road——
sometimes a rather arduous operation, and especially
so in cold weather—or the back wheel may be
jacked up off the ground, the compression tap
either partly or fully opened, and the wheel pulled
upwards sharply by hand, when, if the engine and
its appurtenances are in good condition, a start
may be fairly easily effected, and, once warmed up,
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of course the running-alongside method presents
no difficulty.
Where a. free engine clutch is used, and pedals
with, the engine, having once been
are dispensed
started, the rider may, of course, engage the clutch
and mount the machine without running, just the
same as when other methods of starting are em
ployed ; but, as I have said before, I see no object
in doing away with the pedailing gear just—as it
seems to me—for the sake of appearances.

Diagnosing Faults: A Hint to Readers.

I had no idea when starting these Notes that;
the volume of correspondence
reaching me from
readers of them would have assumed its present
proportions, and I cannot feel anything but the
satisfaction at the increasing evidence
greatest
thus afforded of their popularity among a large
section of the readers of Tm: Moner. ENGINEER.
But there is another side to the matter, and I think
the time has now arrived for me to say a few words
regarding it. The work of replying to the mass of
postal enquiries which I receive, congenial as I
admit it to be, entails the expenditure of a great
deal of time and thought, much of which might, I
am sure, be saved if only the querists would go to
a little more trouble in sending me detailed, instead
of, in many cases, only the most superﬁcial, ac
counts of the difficulties they experience with their
A quite common type of enquiry is as
engines.
follows:
cannot get the engine of my
motor cycle to work properly ; latterly it has been
misﬁring rather badly, and it gets very hot. Will"
you please say what is the probable cause of this ?
It is obvious that had the writer gone a little
further, saying whether he had been overhauling
the engine, re-timing the valves, and so on, that
I should have a clearer conception of the circum
Then,
stances, and know better what to advise.
again, I often receive letters of several pages,
closely written, and containing numerous queries,
several
of which might, had the writer given a
little more time and thought to the matter, have
into only half the number. The
been condensed
best plan to get over the difﬁculty is, I think,
that which I propose to adopt, viz., the framing of
the fewsimple rules which will be found below,
and which I must ask readers who desire to consult
me to strictly observe if they wish to receive a
prompt and satisfactory reply.
(i) To write clearly, and on one side of the
paper only.
"
without
being
long
explicit
(2) To be
winded "—as brief as possible without
sacriﬁcing information likely to be of use.
(3) To study the symptoms of the case well
before writing, and always to explain
what measures have been taken before
hand to remedy the fault.
(4) To enclose a stamped, addressed envelope
for the reply.
If my correspondents will bear these points in
mind when sending their enquiries to me, it will
assist me very much, and be mutually beneﬁcial.
Replies in Brief.
“
G. L." (Warrington).—The noise you speak of
as occurring when you give more air without cor
respondingly opening the gas lever is caused by the
automatic inlet valves taking a weaker and less
It means
easily-exploded mixture through them.
nothing harmful, and you need not worry about

and Electrician.
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"
H. P." (Brentwood).-——No,
it matters nothing
which way the magneto shaft revolves, but there
are, of course,
circumstances which govern the
point in particular cases.
"
C. M. L.” (Keswick).——The
plan you suggest
is being considered.
As regards the second point.
you will gain nothing, and may impair the compres
sion of the engine by removing one of the piston
rings.

"M.

3456"

(Dubiin).—The

eﬂect of ﬁtting too

a silencer may be to set up back-pressure.
Yes, you will ﬁnd a small exhaust-box, with pipe
leading aft from it, a workable and quiet method.
large

Cutting Multiple Threads.
By T. GOLDSWORTHY-CRUMP.
N cutting multiple threads in the lathe, it is

that each thread should be exactly
in its relative position.
There are various
ways of accomplishing this, but the following plan
is about the simplest and guarantees correct results
with any sized screw and any number of threads.
A faceplate is prepared and carefully divided out
in two, three, four, and ﬁve divisions, or as many
A driver-pin is
as there are threads to be cut.
necessary

"I

it

at'_all.

DEVICE FOR Cur-rmc

MULTIPLE

THREADS.

turned up a nice ﬁt, and must be interchangeable
It is as well to number the holes,
in each hole.
Presuming a three
so as to prevent errors.
threaded worm is required, the driver-pin is secured
in No. I hole (three divisions). The blank, with
driver, is placed between centres, care being taken
to see that there is no chance of the driver shifting
The saddle is run back to end
during operations.
of work and position noted, or, preferably, against
a stop, and the ﬁrst thread cut to the requisite
depth. The saddle is then run back without dis
connecting lead-screw, the driver-pin shifted from
No. 1 hole to No. 2, and the second thread can be
The pin is again shifted to No. 3 hole, and on
cut.
completion of this cut it will be found that the
worm has been perfectly divided and each thread
in its exact position.
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Locomotive Notes.
By CHAS.

S. LAKE,

A.M.I.Mech.E.

Tn}: New G.W.R BIRMINGHAM Sznvrces.
A Coventry correspondent writes as follows on
the subject of the new two-hour services of the
G.W.R. between London and Birmingham. " Does
it not seem rather paltry on the part of a great
railway company like the G.W.R. to advertise, as
‘

2

is

REMARKABLE New- BELcisxiLocouorivss.
There are at present being shown at the Brussels
Exhibition two very powerful locomotives, remark
able alike for their extreme size and many points
of originality
in their design, which have been
designed and built {or working the heaviest pas
senger and goods
trafﬁc on the Belgian State
of
The passenger locomotive
Railway system.
the "Paciﬁc" or 4—6—2 type, while the goois
—ro—o
engine
has
the
wheel
arrangement.
Both have four simple cylinders, and modiﬁed
Walschaerts valve gearing operating piston valves
The boilers are ﬁtted with
working above them.

_\. i 1 - I ,.nr 2

l

gnu-1‘

r

PLAN

l'l

a. l

-

OF THE

“PACIFIC

"

TYPE

Locomorive:

Tue

BELGIAN

STATE

RAILWAYS.

are doing, the 'shortest
between
route
they
London and Birmingham, for, while it is, truly
enough, the case that they do possess the shortest
route, now they have their new line open, they
save the traveller nothing in the time occupied in
making the journey, the schedule being the same
as in the case ’of the L.*.& N.W.R., whose route,
after all, is only some 1* miles longer.
Can you
say what type of engine the G.W.R. is using, and
also whether you think there is any likelihood
of the time being reduced, and a repetition of the
"
railway race coming about ?
If the correspondent takes another look at the
announcements of the G.W. company advertising
its new' Birmingham service he will ﬁnd, unless
the writer isl'mistaken, that the'words “ and the
"
Midlands
are included.
It is, in fact, beyond
Birmingham, i.e., to such places as Wolverhampton
and Shrewsbury, and further north and west, that
the Great Western most probably will secure their
chief advantage. The engine employed when the
writer made a trip over the new route on Monday,
July 4th, was a 4—4—0, the " City of Chester,"
but the " Saint " class of six-coupled express
locomotives with four simple cylinders are also
being used, so that at present it is not possible to
say which, if either, of the two classes will regu
larly work the trains.
As regards the probability of a “ race " ensuing
between the G.W. and L. & N.W. railways on the
Birmingham route, it is greatly to be hoped that
The day for
nothing of the kind will occur.
such useless exhibitions has gone by, and money
is too scarce on railways to squander in any scheme,
the advertising value of which is extremely doubtful,
and in connection with which there is little or
Each company knows that
nothing to be gained.
it would be a very difﬁcult thing indeed to beat
the other, and for this reason, apart from anything
else, it is extremely unlikely that any cutting of
the schedule
will occur.
Much more probable is
it that an understanding has been reached on
both sides that the timing shall remain at the
level two hours.
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CONSTRUCTION.
ENQUIRIES re LOCOMOTIVE
reader of the Locomotive Notes residing in
“There are one
Warwickshire writes as follows:
or two points connected
with the design and
construction of locomotives which have always
puzzled me, and I have no doubt others also, and
if I could have them answered through the medium
of THE MODEL ENGINEER, and preferably in the
Locomotive Notes columns, I should be very glad.
I would like to know for what reason the front
end of the foremost coupling rod in many eight
coupled goods engines are made of the ﬂat type,
while the rear end of the same rod and all the
others are of the round, bushed pattern.
Next,
does equal wear take place on each of the guide
bars, because, if not, is it not the best practice
to employ only one bar with hanging crosshead,
as is usually done in the United States?
What are

A

THE 2—10—0

TYPE

Goons

Locouorrvrr:

Tm:

BELGIAN

STATE

RAILWAYS.

1

or

Locomoli've.

..
Cylinders diameter (4), 19% ins.
195}ins.
Stroke of pistons, 26 ins.
..
. .
'26 ins.
Coupled wheels diameter, 6 ft. 6% ins.
4 ft. 9 ins.
Total heating surface, 3,249 sq. ft. . . 2.563 sq. ft.
Grate area, 53‘s sq. ft.
. .
. . 53-8 sq. ft.
. .
Working boiler pressure, 199 lbs.
199 lbs.
Weight, in working order, without
tender, 102 tons . .
. .
. .
98} tons.

August r8, 11,10.

PLAN

with a
Schmidt smoketube pattern superheaters
coned barrel ring immediately next to the ﬁrebox.
The cylinders are arranged with the inside ones
placed rather in advance of those outside, and in
the passenger engines the inside cylinders drive the
while the outside ones are
axle,
lead<coupled
The
similarly connected to second pair of wheels.
leading bogie is set with its centre out in advance
of the smokebox, the main frames being corre
spondingly extended and forming a support for
the inside cylinders.
The four piston valves are actuated by two sets
only of valve gear which, as already stated, are of
the Walschaerts type, with modiﬁcations to meet
valves
the
circumstances. The inside piston
connect with those outside and take motion from
the latter by link mechanism at their forward
ends.
Both the main pistons and valves are
equipped with tail or extension balancing rods.
The goods engine presents, if anything, an even
more remarl -ble appearance than the passenger
type. The enormous boiler shows up more on
account of the smallness of the coupled wheels,
and the general aspect of the design is calculated
to impress the onlooker with a sense of exaggerated
proportions, not unmiXed with wonderment as
to whether such features are really necessary in
The engines will, on being liberated
Belgium.
from the Exhibition, be placed in service on the
heaviest sections of the State Railway system, and
no doubt the able
chief mechanical engineer,
Mons. Flamme, knows better than anyone else
what the requirements of the trafﬁc in respect of
locomotive
The following
to.
power amount
leading particulars of each design will sufﬁce to
show approximately the standard of proportion
which has been reached with the new locomotives,
and the writer, who is in communication with M.
Flamme on the subject, hopes to be able to give
in a later issue precise particulars of the work
which they are performing .
Goods.
Paciﬁc Locomotive.

and Electrician.
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the chief advantages claimed for the exhaust steam
injector as compared with ordinary injector?
What is the real purpose of a coned or taper boiler
barrel?
I have heard so many different ex
planations and cannot reconcile some of them with
one another. If you will kindly reply to the
above queries I shall be greatly obliged. I have
no doubt they will appear very elementary, but
they puzzle me all the same.“
The replies asked for are easily given, and will,
it is hoped, provide the necessary information.
The coupling—rod ends in the locomotives referred
to are made of the strap or rectangular pattern
for the reason that this being narrower the neces
sary clearance between side rod and crosshead is
more easily obtained. In engines having inside
cylinders and eight coupled wheels the rods are
usually ﬁtted with circular rod ends throughout,

MODEL OF PIELOCK

Query 3. The principal advantage of the exhaust
steam injector is, of course, that it utilises exhaust
or waste steam to perform a function otherwise re
“
"
quiring live steam. An economy is claimed in that
the fecd~water is heated and fed to the boiler by
means of an agency
which would otherwise go
of the water is
to waste, and a large percentage
used twice over.
It is also said that the use of
the exhaust steam injector reduces back pressure
in the cylinders, inasmuch as the steam drawn off
by the injector to aid it in its work makes it un
necessary to decrease the exhaust outlet.
Query 4. The purpose of a coned or taper ring
in the boiler barrel of a locomotive is to increase
the cross-sectional area and cubical capacity of the
boiler near the ﬁrebox, where the heat arising from
the furnace can be applied for steam raising with
greater potency than anywhere else.

SUPERHEATER AT THE Hannoven'scne
LINDEN, NEAR HANOVER.

and, for the matter of that, so are many with outside
It depends principally, no doubt, upon
cylinders.
the size and disposition of the cylinder and the
amount of room to spare between the guide bars
and the front wheel.
The upper guide bar (Query 2) gets more wear
than the lower one when the engine is running
forward, and the single type bar arrangement
has some advantages, but'the two-bar construction
gives greater steadiness of running, and is superior
for travclling in a backward direction.
It is not
the case that the single—bar method is generally
to
in
resorted
American locomotives.
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How run PIELOCK SUPERHEATBR WORKS.
A correspondent having asked for a short illus

trated description of the Pielock superheater, as
ﬁtted to many locomotives on the Prussian State
Railways, the following particulars may be of
interest.
The superheater is built into the longitudinal
part of the boiler and utilises the heating surface
of the boiler tubes.
It consists of a box through
which the tubes pass, and owing to the fact that
the pressure is the same both on the inside and
outside of the superheater it is only necessary to
make the tubes a moderately tight ﬁt in the end

August 18, 1910.
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plates. The superheater is divided into several
compartments by a series of diaphragm plates,
which latter are arranged parallel to the boiler
tubes and in this way the passage of the steam
through the apparatus is retarded and a longer
period of contact with the tubes thereby ensured.
The steam passes into the superheater at boiler
pressure and traverses the compartments in the
direction indicated by arrows in the accompanying
photograph, after which it passes through a pipe
into a chamber which encloses the regulator and
thence to the cylinders in the ordinary manner.
Thus the steam, after being generated by heat
arising from the boiler tubes, instead of going
straight out into the cylinders, via the regulator
and steam pipe, as usual, is caused to pass through
the superheater ﬁrst, its temperature being thereby
raised and dryness assured.
The photograph from which the accompanying
illustration was prepared shows a model of the
apparatus,as mounted on a platform at the hand
some otﬁce buildings of the Hannover'sche Mas~
chinenbau Company, at Linden, near Hanover,
this ﬁrm having the sole rights of manufacture.

r57

we get 6 x 1760 x 36=380,r6o ins. in 1 hr. ;
divide this by 60 (mins. in r hr.) =6336 in 1 min.
divide this by 1000 the revolutions per minute will
give us the pitch (not taking into account the slip)
6-33 in. ; to 6-33 must be added the slip, say 35%,
this being a fair average; the pitch now is 8-44,
being the correct pitch to obtain a speed of 6 miles
an hour at 1000 revs.
The pitch of a propeller is measured in a variety
inches

F19./.

By C. F. BRIERLEY.
matter how good the design of a launch
may be, or the eﬂicency of the machinery,
if the propeller is of bad design the whole
outﬁt is a failure, 5.5., so far as speed is concerned.
I do not profess to be a. propeller expert, or even
to fully grasp the theoretical side of propeller design.
It is, perhaps, one of the most vexed questions in
marine engineering, and one in which
experts diﬁer widely.
The following remarks are based on
observations of model prepellers, and
also propellers of high-speed launches
and hydroplanee.
The various points to be considered
in making a propeller are:
Pitch,
I will
pitch angle, area, diameter.
take these consecutively: the pitch
of a propeller signiﬁes the distance
the boat would travel in one revo
lution, providing water was a solid
matter, or, in other words, there was
no slip.
water is a mobile
Seeing
matter there is considerable amount
of slip, in some cases 5o°/0—1'.e., take,
for instance, a propeller of 6-in. pitch,
a boat with .this propeller should
travel 6 ins. in one revolution, but
with 50% of slip the actual distance
travelled would only be 3 ins.‘
To
ﬁnd the correct amount of pitch for a propeller,
it is just necessary to estimate the speed of the
Take an
boat (not an easy matter in a model).
We have a boat which we consider
example.
should travel 6 miles an hour, reducing this to

NO

" But a peculiarity
with propellers used on
hydroplanes is that there is practically very little
slip at top speed : this, of course, is owing to the
very slight resistance.

ways: two will be sufﬁcient for our purpose.
Take a propeller, and lay it face upwards on a
smooth board, mark off from the centre of the
propeller three radial lines on the blades.
Set the
propeller in such a position that one of the blades
is at right angles to one edge of the board, say the
one nearest to you.
A bevel or adjustable protrac
tor is now required, and is placed on the board
with the blade passing through the two points
where one of the radial lines cuts the edges of the
blade; the angle being noted, the other two angles
are measured.
To calculate the pitch, ﬁnd the
of

tangent of each angle, and multiply it by the
circumference at the point where it was taken,
the result being the pitch. Add together the
pitches and divide by 3, the result being the mean
pitch. The foregoing method is shown in Figs.
1 and 2.
A practical way of ﬁnding the pitch is to take
the measurements
of the angles as before, and
calculate the average
Now take your
angle.
drawing board, and set off on the edge nearest
eve;

Elementary Notes on Model
Propellers.

The Model Englneer

and

Electrician.
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oi 6-in. pitch
—one
3-inch diameter, and the other 2-inch: in
this case the 3-inch
a. tine pitch and the 2-inch
a coarse one.‘
To know exactly when to use
either of these can only be ascertained by trials
and experience
but perhaps the following example
will be of service.
_

to you from the left-hand corner, the circumference
of the propeller taken at points I, 2, and 3 (Fig. I),
The
at these points project three vertical lines.
next thing to do is to lay oﬁ from the corner the
various angles taken from the propeller. and project
the lines of the angles until they cut their respective
vertical lines, denoting the circumference at which

;

is

is

112., take for example two propellers

I?

h'n/fe
edqe

\

Kn/fe

B

P//c/7

v

a” flvrus/

are taken—the distance between point of in
tersections of the angle lines and vertical will
be the pitch, 110., from AAA to BBB (Fig.
3).
Add together the various pitches, and divide by
the number of readings, in this case B, the result
will be the mean pitch.
In a properly designed propeller, the pitch
will be uniform throughout, unless the propeller
has an increasing pitch;
in this case the pitch
will be greater at the tips than the roots.
It,
on the other hand, the propeller
of uniform
taken of the pitch, at
pitch, the measurements
wherever they are taken, will be the same.
So

is

any attempt
can be made
have a basis
what
the

To explain this more clearly, imagine the
pitch angle to represent a. gradient of an inclined
ins. in
plane: one inclined-plane rises
ins., and
the other
ins. in
ins., the steepness of the rise or
gradient representing the pitch coarse or ﬁne.
6

I

Of course, it is necessary before
at the proper pitch angle, area, etc.,
in constructing a model propeller, to
to start upon;
i.e., we must know

2

.9v

far as results are concerned,
have found that
a propeller with a uniform pitch gives very good
results when of large diameter; but in cases of
hydroplanes and fast launches requiring a coarse
pitch, an advance
absolutely necessary, the
reason for which will be given later.
Pitch Angle, Area and Diameter.—The pitch angle
determines whether the pitch
coarse or ﬁne;
is
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Let us suppose
we have
two boats: one a
light-displacement racing launch, and the other a.
heavy-displacement_ yacht. The engine we have
a i-in. by r-in., and the assumed
at our disposal
speed of the racer 10 miles an hour. and the yacht
miles per hour. To obtain 10 miles an hour we
want a propeller, say, 31-inch diameter, 7-inch
to obtain
(about) pitch, at 2,000 revolutions;
miles an hour the pitch will be 3} inches (about) at
Now it
evident that
pro
2,000 revolutions.
peller of 3}-in. pitch would have to be of very
we are going to keep the same
small diameter
pitch angle as the 7~in. pitch propeller, and
such a propeller would be very inefﬁcient, as the
area would be inadequate to the bulk of the yacht
it had to propel. The way out of the difﬁculty
is, to use a large diameter and ﬁner pitch angle,
with a corresponding increase of blade area.
A good proportion for blade area in relation
to the diameter is one‘third of the disc area;
the area of a circle whose
that is, the disc area
diameter is equal to the diameter of the propeller.
is
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best angle for the roots of the blade (which is the
angle to cut the groove in the boss to receive the
blade). No ﬁxed angle can be given; but I pro
pose to give two angles~—one for a ﬁne-pitched
propeller, and one for a coarse-pitched one.
It
must be distinctly remembered
that these angles
are not to be taken as suitable for all propellers,
but will be found to give good average results.
The average angle at roots of a coarse-pitched
propeller is 80°; ﬁne-pitched, 50°.
The angle of a ﬁnished blade for a propeller of
4~in. diameter and 10 pitch will be-roots, 80";
at 3i-in. diameter, 42°. This propeller has an
Increasing pitch, and it will be observed that had
this been of uniform pitch the angle at the roots
It is
wouldihavc to be 82°—much too coarse.
here one’s experience
comes into play, and our
model-steamer experts will tell you that perhaps
a little increase in diameter would be beneﬁcial,
the truth being, in model propellers, that the roots
of the blades are situate at such a small circum
ference that a very coarse angle is necessary
to
obtain any reasonable uniform pitch.
The shape of the blades is another particular
point, and where model practice does not agree
with its prototype;
i.e., of all the curious-shaped
blades that have been invented, such as Figs. 5,
6, 7, the normal-shaped blade appears to give
In model practice'a blade as Fig. 8,
best results.
or similar, appears to be a favourite, and also of
the two-blade variety (110., for high-speed
work).
The reason for this type, I think, is—a two-bladed
of
larger diameter, the pitch angle
propeller, being
is not so great or more efﬁcient ; but beyond 3% ins.
dia, I should put on a three-bladed type; and
blade area and shallow
to obtain the necsssary
draught and small inclination of shaft, Fig. 8 ﬁlls
the bill.
After we haveIobtained what we think to be
the correct pitch angle, etc., and blade area and
shape, there are two other points to be taken into
of
account} which add greatly to the efﬁciency
The face of the blades must be
the propeller.
slightly .hollow, a fair proportion being about
one-seventh of _the average width.
The back of the blades is more
important
than the face, and should be ﬁled up as per Fig. 9,
viz. : the leading or cutting edge should be fuller
than the following, also the tips should be thinner
than the roots— or in other words, the edges which
cut the water are blunter than the edge which
Of course, with model built-up
the water leaves.
propellers the blades are so thin (or should be)
that any appreciable diﬁerence is hardly noticeable ;
but it will be fodnd with coarse-pitched small
diameter racing propellers the metal for blades
will have to be fairly ‘thick on account of the large
amount of twist, which would buckle a very thin
It is here that careful ﬁling up of the
blade.
ﬁnished propeller blades to the shape shown is
required.
Propeller, Brackets, and Bosses—Assuming our
propeller blades are as near perfect as possible, it is
necessary to obtain the very best results to consider
carefully the shape of the boss and propeller bracket.
There is far more in designing these items and
placing the bracket in the correct position than
I have known, in large racing
meets the eye.
the shape of the bracket ruin the speed
boats,
One golden rule to remember in making
entirely.
the bracket and bosses is to shape them so as to
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and also be
offer as little resistance
as possible,
Eddies
sure there is no excess of eddy making.
surrounding a propeller will entirely destroy the
Fig. 10 gives the proper shape of a.
efﬁciency.
bracket and boss, etc., for a racing
propeller
unch.
shows the correct shape for stern
Fig.
ﬁtting and boss of a launch with deadwood.
Finally, these remarks are purely for the beneﬁt
of the beginner ; and, no doubt, some expert will be
able to go further into the matter, and give some
more data to work from; but I hope this simple
article will draw others out to give the readers of
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Some Additions and improve
ments to a Drummond Lathe.
By T. GOLDSWORTHY-CRUMP.
of
since the writer disposed
and obtained
Drummond,
one of the latest patterns of this excellent
tool in which Messrs. Drummond Bros. embodied
a suggested
improvement at a small extra cost.
There is no doubt that the uncovered lead screw is
a disadvantage, and all sorts of dodges have been

OME short time
his
old Iii-in.

DEVICE FOR COVERING

THE

SCREW.

to keep the screw free from chips
It
wear.
and dirt, and consequent unnecessary
was in this direction that the arrangement of
covering the screw, shown in Figs. I and 2, was
adopted. It will be seen that the gun-metal nut
on the lead screw was made somewhat heavier,
and a segment milled out on the higher side to allow
the semi-circular cover to pass through easily.
The cover is simply a piece of thin curved steel,
and is held in position by a small recess being formed
By running the slide~rest
at each end of the bed.
to either end of the lathe the cover can be in
stantly removed for oiling the screw or cleaning
out any chips that may get down between the
The arrangement has
cover and inside of bed.
proved very satisfactory in use, and it is only oc
casionally that the spaces each side of screw re
quire clearing. The screw itself is kept quite free
seen and used

16°
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In close connection with the hand wheels are the
two projecting cheese-headed screws, which fasten
the blocks which carry the traverse screws of slide
rest.
These had a happy knack of removing hits
of ﬂesh, so they were taken out and the cheese—
heads turned down and made into round heads
with beneficial resultsv

4)

it

'-'

of dust and dirt, and its easy working and con
sequent longer life is well worth the extra half
sovereign charger],
considering the alteration
meant a. slight deviation from standard.
Since the lathe has been in use various small
The ﬁrst
details have been altered or improved.
thing was to put a thumb pin on the wheel of
tailstock, as shown in Fig. 3. It is almost im
possrble to get a grip on the plain wheel provided,
and a handle in the ordinary sense comes in the
way of the screw when run back, so the placing of
a pin projecting from the periphery of the hand
wheel overcame the difﬁculty and provides means
for applying plenty of power if required. Having
barked the knuckles " several times with the
nuts which secure the hand-wheels to the screws
of the cross and top slides,
was not long before
the cause of this was located.
It will be seen
(Fig.
that the nuts project considerably from
the boss of the wheels, and when manipulating the
handles, unless great care is exercised the ﬁngers
are very liable to come in contact with the sharp
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A difﬁculty sometimes arises in getting the hold
ing-down bolts of cross slide-rest and base of hand
in
rest in their proper position to enter slots
The addition of a ﬁle mark or two dots
carriage.
from a centre-punch on upper end of bolts shows
to
exactly the direction bolt requires revolving
bring ﬂats into line with the slots.
was found
Having a long shaft to machine up
—-that even with reducing length of centres as far
as possible—it could not be put in by just a bare
nice job, and entailed a good bit of
in. It was
work, so the thought of having to put the work
On a careful
out did not appeal very kindly.

DETAILS OF ADDITIONS '1‘0 LATHE.

is

4

is

Now there
edges of the nuts.
plenty of metal
and length in the bosses of these wheels, and as
there would be no detriment in removing some of
it, this was done on the outside, as shown in Figs.
and 5. The nuts were reduced in thickness, and
the projecting portion of screws cut off, and now
there
an entire absence of sticking plaster and
\Vhile these wheels were oﬁ
bandaged ﬁngers.
the opportunity was taken of ﬁtting index pointers
on the inside bosses.
These were made as shown
in Fig. 5a, and are made to move somewhat stiﬁly.
Failing a proper micrometer these pointers are
extremely useful, and can be instantly adjusted
In screw
against a. mark made on top of rest.
cutting the pointer
turned to this mark imme
diately after adjusting penetration of tool, so that
alter the tool has been withdrawn at end of cut
and run back it can be returned exactly to its
former position, and the increased
penetration
required for the next traverse given with certainty,
llluS obviating the use of a separate screw-cutting

H98
ll\' GAP 1N LATHE
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Tm PLATE SHIELD FITTED

stop.
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it

was found to have
examination of the tailstock
a projection on the lower plate, which came in
contact with the upper spur wheel, which connects
the lead screw with the lay shaft, thus limiting
the distance to which the tailstock could be ﬁxed
in. which was so badly wanted.
by just that
As this portion of the plate was not required for

The Model Engineer and Electrician.

generators.

[The Editor invites readersto make use of this column for Ike full
discussionof made" 0/ Pfldlcdl and mutual interest. Ldm
may be signed with a nourde-plume if desired, M the In”
MM: and address0/ the smdn nus-r inuri‘bly be maid,
Ihoughno! "606350defor ﬂublirati'caJ

Electric Clocks.

To

THE EDITOR OF The Model Engineer.
W."
DEAR SiR,—I was pleased to see that
has interested himself in my article on the above
subject, and shall be glad if you will spare me a
few lines to reply to the queries he raises.
As an illustration of the general principles,
found the design, as described,
perfectly satis
factory, but to meet the effect of time I am now

"J.

I

I

wt.

‘I

U!“

rlﬂ‘

II

Will

Il

u

qul

“:12?

‘

1

'

L

is

is

revisions. The
proceeding with the following
contact-box, instead of having a single contact,
formed
by steps in
now divided into four partitions,
an ebonite case and thin celluloid washers, as shown
also provided, so
A 4-to-r gear
in the sketch.
that the spindle, which has four arms, only turns

Co “To-d3.

L_T_I

#792
is

once‘every four minutes, making contact, as before,
once every minute.
Each globule of mercury
connected to a separate pair of cells (Fig. 2), and
aﬂorded to depolarise.
by this means ample time
To further assist the proper working,
now break
circuit in the secondary clocks directly their motion
completed (parallel wiring), the average time of >
which is 12 to 2} secs.
"
." upon
(shall be happy to enlighten
any .further points which are open to question

I

is

\

j.

A NIGHT-LAMP circuit (says The Engineer),
rio-volt carbon
twenty-ﬁve 4 c.-p.
containing
lamps, supplied with energy from a storage battery,
has been put into use on the steamship Alabama,
plying on Lake Michigan between Chicago and
The battery is- mounted at
Mich.
Muskegon,
the highest point of one of the upper decks, so that
in case of emergency or accident, as in the event
of the vessel's tounderiug, the corridors will con
tinue to be illuminated to aid in the escape of pas
becomes
even after the engine-room
sengers,
The battery of fifty-six
and useless.
submerged
cells has a rated output of 45 amps. for eight hours,
and will supply energy to the twenty-ﬁve lamps
The
above mentioned for ten hours at a charge.
battery is charged during the day from the ship’s

Readers.

i
L
i
I i

In conclusion, the writer would like to add his
tribute of praise to the many excellences of the
lathe, and trusts that the fore
3}-in. Drummond
going minor improvements may be acceptable to
users of this tool.

Practical Letters from Our

\

cure.
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any service in connection with the rigidity of the
tailstock, a few minutes with back saw and ﬁle
saw its removal (Fig. 6), and the blank for the
shaft swinging between centres.
In using the large dividing plate and big wooden
gear wheels (previously described in THE MODEL
ENGINEER) for cutting spirals, etc., the projecting
handle on back gear shaft was found to be in the
As there is no actual beneﬁt to be derived
way.
from its use it has been cut off just outside the
groove formed for the detention of the shaft in
1'13 out-of-gear positionv
The constant use of a
spanner for tightening many of the nuts which
only required slight pressure—such as the bolt in
ﬁtting which holds the change wheels on end of
to the
lead ,screw, and on the quzitlrantqlead
adoption of putting a. short length of stiff wire
through the bolt-head, as shown in Fig. 7.
In the hand-rest it will be found that the nut
securing the base to the slotted plate of boring
carriage is ii in., while the bolt head which ﬁxes
the height of the T is 5-16ths in.
This entails
To
for each adjustment.
using two spanners
avoid this the {-in. nut was milled down to the
smaller size, which is much more convenient.
It is good practice to keep the treadle as near
the ﬂoor level as possible at its lowest point, but
when you happen unconsciously to put your toe
in the track of the front edge when coming into
this position, a doubt arises as to its advisability i
In many lathes the connecting-rod between treadle
and ﬂywheel is hooked, when little damage is
caused should the foot be under the descending
treadle, but in the case under notice the connection
is rigid and a bad squeeze is quite possible.
Now
the rigid system is superior to the hooked variety,
as the treadle cannot be jumped off on relinquishing
pedalling at high speed, so it is as well to obtain
a little more clearance
by boring another hole in
connecting-rod, so as to shorten its working length,
or block up the standards from the ﬂoor—either
of which gets over the trouble.
It has been found that chips and cast-iron dust
have found their way into the throw-out clutch.
To obviate this a piece of tin' was bent up, as
shown in Fig. 8, and sprung into the bottom of
the gap in bed, which has proved an effectual

I
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A Small Electric Light and Charging Plant.
To rm: EDITOR or The Model Engineer.
DEAR SIR,—Perhaps this brief description will

(including the switch above? mentioned), either
through your columns or direct, if you will place
us in communication.
I agree that platinum is the best, if not the only
metal unaffected by mercury.
W. Cooper, in his very able letter of warning,
supports his statement that my design is bad by
ﬁve examples.
I will not attempt to discuss these
several points, but would suggest that often theory
and pramce surmount such difficulties as are
created by theory alone—Yours faithfully,
A. E. BREWERTON.

be of interest to the readers of THE MODEL ENGI
NEER.
The engine is one I obtained from a friend,

except the ﬂywheels,

Combination Spring for Model Rolling-stock.
To rnE lion-0R or The Model Engineer.
DEAR SiR,—I am not aware if this arrange
ment is in use or not. I thought of it some years
Ila/6
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been,

ago,

but as it would be of no use for carriages
tightened or screwed-up couplings, it might
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The engine is iii-in. bore by 3-in.
stroke, skew-geared,
gas and
separate
air inlet valves, 10-in. ﬂywheels, and
tube ignition.
Connections for petrol supply are
made by a T-piece between gas-bag
o
and engine.
L_,
The dynamo is a Lahmeyer type,
The armature
which
made myself.
_.___-1
ins, wound in eight
is 2} ins. by
lb. of No.
taking about
sections,
20 D.C.C. wire.
The commutator was
made from a gun-metal ﬂanged bush,
ins. long, and
ins. in diameter,
cut into eight sections.
Field-magnet bobbins are made! of
sheet brass, and wound with 1} lbs. {of
wire (No. 22 D.c.c.) on each.
made the dynamo
for experiment. It gives 3Q amps. at 20 volts,

I

or

Qua“ bi"
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It

I cast myself.

4

Sloi/i‘d

which

is run on gas and petrol combined ; started on gas,
and then petrol is turned on by the small tap over
the surface carburettor (seen to the right of photo
graph). I have no workshop, so I have to get
my gas supply for running and ignition from the
I have the plant on a trolley,
domestic gas stove.
and can move it about anywhere. The exhaust
I run into the copper ﬁreplace.
The engine tank is made out of an oil drum,
and connections to engine are }-in. iron gas pipe.
The bends are rubber tubing, because there is a
good deal of vibration when engine is running.

I
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GENERAL VIEW or SMALL ELECTRIC GENERATING SET.
as
running at 2,900 revs. per minute, which
much as the engine will do.
The switchboard is ﬁtted with ampmeter, volt
meter, main switch, and fuse, charging switch and
is

be of interest to some of your model makers, as
takes up little room, and can be made cheaply
and strong, even with one spring, instead of building
a leaf spring.—Yours faithfully,
W. G.

it
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fuse, dynamo shunt resistance,
lamp and switch,
and charging resistance.
The accumulators seen
in photograph are used for driving small motors,
spark coil, clock lights, bells, etc.
I charge accumu
lator when no lights are on, except switchboard
lamps—Yours faithfully,
L. W. HEATHER.

An Australian-Built 5-ft.

Speed Boat.
EniroR or The Model Engineer.
DEAR SiR,—I have pleasure in sending you

To

THE

a

photo, which I had taken especially for THE MODEL
ENGINEER, of my 5‘ft. speed boat, the Elsie jam,
with a short account of her career since I built her.
First of all the boat was built from Tm: MODEL
ENGINEER 5-ft. speed boat design by Mr. Dysart.
I selected some good pine boards and cut them
up, screwed them together, and then shaped the
hull out to the required shape.
After this was
done I unscrewed the pieces, seven in all, and cut
the inside out with a power scroll saw, and then
glued and nailed each piece till all were in place
again, taking all surplus wood away from the
inside and giving the outside a ﬁnishing touch.
I put ribs, } in. by 3-16ths in. yellow wood, spaced
4 ins. centres, giving the whole hull, in and out, a
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as possible.
I eventually found that the
boiler was leaking badly in the furnace tube,
which had to be removed and scrapped, as it was
not half brazed.
I now set to to make another.
I ﬁtted all the tubes in this time and silver-soldered
it up myself, and I found this answered very well.
I could not keep up more than 30 lbs. steam, al
though I used to get up to 100 lbs., and as soon
as the engine started it dropped to 30 lbs.; the
pump could not keep up the supply of water, and
I was constantly blowing out the joint of the
front boiler ends.
I got one—and only one—very
fast run from this boiler and then it ran dry, and,
of course, the solder at the joints of the ends gave
way; so I decided to make another boiler.
This
was the third.
It is made of I8-gauge brass sheet,
"
"
with the joint made like a
Billy can
(a seamed
joint they call it). This one is i2 ins. long, 5 ins.
diameter, with a zl-in. furnace tube with thirty
These
tubes are
5-16ths—in. copper tubes ﬁtted.
all a. tight ﬁt at bottom, and at the top of furnace
tube they are tapered, and are all driven in and then
expanded and beaded over and soft soldered.
This
method I ﬁnd works well with no lbs. steam.
I riveted the front end of boiler in its place, then
I riveted the furnace tube into the back plate,
as near

AN AUSTRALIAN READER'S 5-FT. SPEED BOAT.
coat of hot linseed oil.
After this had soaked in
I proceeded to cover the outside with silk, and
I made a very good job of it. Then I gave her
three coats of zinc-white paint and black inside;
then ﬁtted deck, which is i-in. cedar, with 1-in.
maple combings around the well. I ﬁtted pro
peller tube of i-in. brass, and the ﬁn zo-gauge
to a Q-in. ﬂat strip,
galvanised iron, soldered
which is then screwed to the bottom of the boat.
The bottom of ﬁn is soldered to the propeller tube.
The rudder is of zo-gauge brass, ﬁtted on a 3-ioths
in. post, and slides in a 3-16ths-in. brass tube,
and is worked by a wheel through a screw and
which works a. rod, and thus turns the
lever,
rudder.
with the boiler.
My real trouble commenced
If I were to describe all the troubles I had, I
I could not procure
could fill half-a-dozen pages.
the exact material, so I used 2i-in. furnace tube
To
instead of the 3-in. tube as in the design.
got the shell in Melbourne, and after
begin with,
making the tube I sent it back to Melbourne to
get it brazed, and after a lot of delay it arrived,
and I then set to to put the boiler together, using
cast boiler ends, and, in fact, keeping to_the design

I

thenIthelback plate was put in its place, the front:
part of furnace tube was fastened with {-in. B.A.
screws, and the back plate was secured
in the

same manner.

The boiler steam drum is 5 ins. diameter, instead
of 4 ins. diameter of shell.
The drum has a blower
and steam§trap at one end, and the downcomer
tube at the other, with pressure gauge and safety
valve ﬁtted to same; the steam is taken from the
drum and then led into the furnace tube, and
takes two turns, and then led through to the
smokebox, and there it is connected up with an
other length of copper pipe which completes
the superheater, and passed on to the engine.
The engine is a Stuart x in. by r in. vertical,
converted into the original designed for the boat,
but as the ports were not large enough for the
speed I removed it and substituted for it a {-in. by
i-in. single-action double-cylinder Stuart Turner,
and it is this engine I am using at present with
The cast-iron pistons were re
splendid results.
placed with ones made of Delta metal, and ﬁtted
with one aluminium piston ring each.
The spring
and cam for slide-valve was replaced with one of
own
my
design, using a double cam operating a

The Model Engineer and Electrician.

164

It hasznever
rocking shaft which works the valve.
given any trouble. I get over 3000 r.p.rn. from the
engine running free, with 80 lbs. steam, and it
drives the propeller given in the design, through
a Universal joint.
The lamp is precisely as given in the design, but
has a pump attached, so that it is self-contained.
It gives a very thick ﬂame, and uses petrol. The
propellers correspond to the drawings given- in the
They were made from brass sheet soldered
design.
into the boss, and I am perfectly sure this is the
neatest, and quickest way of making a.
cheapest,
good propeller, as the blades can easily be altered
I must say that
a little to suit one's own ideas.
the propeller that I am using at present was made
for me by Mr. Dysart, and I ﬁnd that I get a slight
I may state that
increase in speed by using it.
I do not get the designed speed with the present
plant, as it is too heavy, but I am perfectly satis
ﬁed. If the boat was ﬁtted with the boiler as designed
I have made
for her, she would exceed that speed.
the steam ports extra large with that end in view.
Before concluding I should advise all readers who
have a {-in. by {-in. double cylinder single-action
Stuart engine in use in a boat to make the exhaust
port larger, so as to take a i-in. instead of a
A. A. DYER.
3-16ths-in. pipe—Yours truly,
Barcaldine, Australia.

August :8, 1910.

starting switch, which I think is a new design,
which some of your readers who build electric
boats may adopt. I give a sketch of it. It
is made of two pieces of wood—one nailed to the
A and
edge of the other, forming a right angle.
B are two pieces of brass ; A, which is bent to form
The lever C is
a spring, and overlapping B.
screwed to the upright piece of wood, and when
pulled upright, forces the piece A to touch the
This device
piece B, thus making the connection.
works well if made properly, and looks natural in
the boat.
The lever is taken up through the grating,

Model Electric Motor Launch, “ Red Wing."
To rm; EDITOR or The Model Engineer.
DEAR SIR,—I enclose a photograph of a model
electric motor launch, which I have just completed.
She is—L.O.A., 3 ft. 3 ins. ; beam, 8 ins. ; draught

ii

The hull is carvel
ins., (aft) 2; ins.
(fore),
built, of i-in. mahogany, copper fastened to ribs or
timbers, which are of American elm (i-in. by §-in.).
The keel, stem, and deadwoods are of teak, and
thwarts also.
The decked parts are of satin walnut,
and the seats which run around inside are of ma
hogany. Before ﬁtting out, the inside was given
three coats of light-blue enamel.
The outside,
and seats and decked parts are highly trench
polished, which looks well against the blue.
She is driven by a Thompson 2B motor and 6~volt
accumulator.
These, together, weigh about 4* lbs.,
and the boat itself 4 lbs.
The boat is ﬂoored out
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SIMPLE STARTING
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with gratings, which are of polished mahogany,
and were ﬁrst ﬁtted, and the holes afterwards
cut out with a fretsaw. She is steered by a wheel
ﬁxed to the ﬁrst thwart.
Near this is ﬁtted the

OPEN TYPE

Moron Lawson “ RED Wmo."
By L. HARRIS.

so that the switch itself is covered
The
up.
stand is a piece of pine, which is polished, on
which are two davits.
The chocks are made to
{all down, to enable the boat to be swung out.
The rings which are ﬁtted in boat for lowering are
screwed
right through deck into the keel.
The
remainder of the ﬁttings of the boat are two fair
leads, rudder, and yoke, etc.
The propeller is 2 ins. diameter, and is two
bladed.
I have had rather a lot of trouble with
propellers. I have made ﬁve diﬂerent ones, and I
think the one I have now is the best.
The speed
of the boat is only about 3 mph.
I think this will interest at least some of your
readers, but I may say I should be very pleased to
send details or to show the boat to any of your
readers who live around or near Cardiff.
1 have
never
seen anything in this line illustrated
in
THE MODEL ENGINEER coming from Cardin,
so this will let you know there is one very interested
in model boat construction, at least—Hoping this
will meet with your approval, I am, yours faithfully,
Canton Bridge, Cardiff.
L. HARRIS.

Ir is stated in the Brass World that plaster-of-Paris
will harden rapidly if 0-25 per cent. of sodium
The sodium bisulphate
bisulphate is added to it.
should be dissolved in the water used for making
.
the plaster.

>
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The Society of Model Engineers.
0/ meetings should be sendtoth: 00in: 0/ Tu: Moon
[RM
ENGINIII without dday. and mu be mxertrd in any per
ticular issnu {I receiveda clear nine days be/orrits usua;
0/ publicationj

Provincial

M:

Societies.

next meetings of
Birmingham.——Msnrmcs.—The
this Society are on Thursday, August 18th, and Wed
nesday, September 7th, to commence at 7.30 pm.,
The
at the “White Horse," Congreve Street.
subscriptions of new members now
joining will date from October, the
start of the next ﬁnancial year.—All
information, also entry-forms, etc.,
can be obtained from the Secretary,
C. H. Hnwxnsroan, I32, Boscombe
Road, Greet Hill, Birmingham.

Colonial
Summer

Hill

Societies.
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Queries

and

Replies.

(For conditionsserpra'ious lSSllt.)

Thc [allowing an selectedIron: ﬂu Querieswhich have brm replied
to ncmtly :~
Murine
Boiler.
H. D.
Return-Tube
[107] Model
(South Shields) writes : Enclosed is a copy of drawing (not repro
duced) for a marine boiler. and would you kindly assist me in
details? Shell, 7 ins. diameter, 5-64thsin. solid-drawncoppertube ; pressure, we lbs.; tube plates, 3an in.. copper; furnaces,
2} ins. by 3-64thsin. ; cross tubes, in. by i-32nd in.; ﬂue tubes,
1 in. by is} ins. by z-3znd in. copper. Boiler will have dry back
and smokeboxin trout. Dome, 2} ins. diameter by 1! ins. high,
with dished top 3-3znds in., riveted to shell. I have calculated

smokebol

Lfﬂql'ﬁ IO"

‘.
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(Australia).—The

I

I

__

\
half-yearly meeting of this Society was
held at their room, 3:, Edward Street,
I
Hill,
Summer
on Friday,
,‘
July lSt.
was a good
attendance of
There
Mr. Purnell occupied the
members.
chair.
-The minutes of the previous
were read and conﬁrmed.
meeting
The half-yearly report showed that
Flol.
the Societ
had gained
seven
new
members
uring the half year and
that the work and interest displayed by the
members was exceptionally good, and there is every
The
half year.
prospect of another successful
result of the election of ofﬁcers for the ensuing half
M. J._ Purnell;
Treasurer,
year is :—President,
A. W. Mihell; Secretary, ~Fredk.
R. Steward;
Committee, Messrs.
Reg. Steward and Charles
South.
Arrangements have been made tor the
Society to build a. track for the running of loco
motives,
and 1'
consisting of three gauges, 5',
scale.
Information will be supplied by applying to
the Secretary, Funnnmcx R. Srnwsnn, 123, Deni—
son Road, Lewisham, Australia.

\

TXZF

N°I°7

heating surface, roughly, 1,000 sq. ins. I could not make shell
any thicker, on account of wei ht. Launch boiler.
Your query raises the wboe question of the most suitable
machineryfor a modelsteamer. In the ﬁrst place,you arechoosing
a compoundengine. As the model boat cannot very economically
be ﬁtted with surtace condensingapparatus, this adoption of a
compound engine means that a high steam prssure must be
carned. This in turn involves the use of a heavy boiler, which

i'

Cape Town—The Annual Meeting of the Cape
Town Society of Model Engineers was held on
July 14th, 19:0, Mr. J. Gibbs, M.I.M.E., in the
chair.
The report read showed the marked advance
of the Society during the past year.
During the
coming year it is hoped to considerably augment
the membership of the Society.
Will Cape Town
readers of this, not already members of the above
Society, communicate with the undersigned P Good
Full particulars
things are in store for everyone.
of the boat race, to be held shortly, will be given
in due course—Vi".
G. FERN, Hon. Secretary,
57-59, Castle Street, Cape Town.

O
d)
|

"

OUR
Holiday Letter Competition," particulars
"
of which were given on “The Editor’s Page
in
july 14th issue, should not be overlooked by any
model engineer.
Apart from the fact that re
for successful entries will be forth
»muneration
coming, it is a scheme which should be of mutual
beneﬁt and interest to readers themselves.
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will not steam so well as a lighter one 0! the same size, to say
nothuig oi its increasing the displacement. We note that you
have adopteda return-tube boiler, 7 ins. diameterby 15}ins. long,
with two 2* ins. diameterfurnace tubes. The lengthol the boiler
is excessive; we should shorten it by at least 5 ins. One furnace
tube is adnsable, placedat the bottom,without water-tubesbelow

The Model Engineer and Electrician.
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bearing to the other terminal at the magnet's end of the board.
The other pair of terminals would be used tor supplying current
motor, you will drive
to the vacuum tube. (3) Seeing that
by supplying electric current to the motor terminals.
G. P. (Morley) writes:
[23,551] Acetylene (ins.
have
read your handbook, " Acetylene Gas," by Mr. C. N. Turner. It
very handy and cheap to thosenot havmg read anything of the
kind before. in your history of gas you state was supplied to
consumersin a liqueﬁed state in steel cylinders, but this system
was soon discarded becauseof explosions. You tail to say what
caused the explosions. Were not the cylinders strong enough,
Or was rough carriage,or the modeof extractingfrom cylinders
You also mentiondifierent ways of bringing the carbide and water
together, and say how heat
generated by some systems. Is
the heat any detriment to anything but the burners? Would
be ssible to get more power from the gzmby heating it? That
is, Ytol applied heat to
large vessel with
small quantity of
expand or behave?
want light generating
gas, how would
apparatus. The gas to be used immediately as
made. A
cheap small-powerplant. should call it. Can you advise me?
Mr. C. N. Turner, to whom we handed your en uiry, replies as
follows:—“ haveno speciﬁccasesto referto in which the liqueﬁed
may have been due to rough handling, but
gas exploded.

it

a

W
J.
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1)

2

a

2.}

(see our sketch). \Ve are doubtful of the use of double furnace
tube being successful. The furnace-tube will have to be very
thick it it is to resist the collapsing pressureof 100 lbs.: and,
therefore,we suggestthat tube of the samesize (2} ins.) be used,
but ﬂattenedinto an oval about 3 ins. by
ins. or little large-r,
the ﬂatter sides being stayed by the. vertical water-tubes. The
sides oi the furnace-tubewill resist collapse all right, beingequal
in radius to
tube of only about
ins. diameter. We should
recommenda Duplex lamp oi the largest power you can obtain.
gives a rough idea as to the spacing of the
Our sketch (Fig.
ﬂue tubes. The rows oi water tubes should be about in. apart
as shown in Fig. 2, or
ins. as shown in the sketch (Fig. 3),
which is, perhaps,the better arrangement.
S. (Catiurdl
[50] Attraction
Electric Motor.
writes: Enclosed please ﬁnd drawing, reproduted one-third lull
size,of machinewhich have.
shouldlike to hnish it, possible,
with your valuable advice.
was to be used as a
believe
dynamo tor lighting purposes. The armature
not wound, but
the field core is wound with very tine wire, but the ends are not
connectedto any terminals. What want to know is: (1) How am
to wind the armature and where do fix the ends of windings
(2) To Which terminals do fix field core windings? (3) Which
would be the best way to drive it?

August :8, 1910.
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possibly to spontaneouscombustion. At any rate, the method
was consideredsufﬁciently unsafe to legally prohibit its use. The
heat you mention not only producessteam, and excessivecarboni
sation at burners, but prevents the carbide giving 05 the full
amount oi gas of which
capable. it
by no means clear
what you mean by getting more power from the gas by heating
it.’ You would be well advised not to attempt to apply heat to
the gas in any way. Heat and ignition are too closely associated.
‘ it
is

_DIAGRAM

The machine probably intendedtor motor
an " attrac
tion electro-motor," for rotating vacuum tubes. (x) Armature
not wound. (2) There are two distinct circuits on the machine
~—onethe motor circuit, and the other the vacuum tube circuit
One end of the magnet winding can be connectedto one of the
terminals at the magnet's end of the board; the other end of
magnet winding can go to the switch, then connection can be
made from swntch to contact-maker brush, then one from the

The Model Engineer and Electrician.

“
’
(2) Also what is the meaningof spraying
' k as regardselectricity
and how?
What
sprayed,
-rtain
y. Etheric waves pass throu h bri. ~
(i)
and
plaster about as easily as through space? Yoi‘ikbcgirikllat: a
magnetismhas this penetrja‘
magnet for showing this effect,as
“
power; or, some generatorof electricwaves," as usedin wirelmg
telegraphymight be employed. We would advise vou as to
best apparatus to use you told us just what other you wi
0
producethroughthe wall. Probably someof the article on simple
sets, which have appearedin our pages w
wirelesstelegraphy
M
interest you. (2) \Ve do not know. Tell us in what coriiiecotilr
the term used. Are you thinking of spray carburation in cobI
nection With petrol motors? This
not part of the elect '
processesof the motor, but mechanical “ brush " (lischargas
“cat
high tensionelectricityand might be spokenof as electric " Spray'
but we are not familiar with the term.
[227} "Galvanic" and “Faradic” Currents.
S.
T
(Dieppe)writes: have a medical
which do not properly understand?le
electricity
generated
a b'
cell. There are threepost; on thihlgg‘t‘tmit;
marked 1, 2, 3. In the cure of maladices
is necessaryto employtwo electricities-l
i.c., faradic and galvanic, and of
the
galvanic
use sometimesthe positive
and sometimes the negative currents.
want to know my
, bitterV
_\
enerates
both faradic and galvanic elegtricities
and
which
positive
are
the
and negative
N
of the galvanic.
”
terms “ galvanic" and “
apply respectively to the two ffgrrggicof
used
in
electro-therapeutics
treatment
which arethe applicationof uninterrupted
current from batteries direct, and of
interrupted current through an induction
coil. The terms
oii hate (asweexplained
in a reply publis
ed in our issue of
17th,
1908)from the namesof
December
the discovereisof primary batteriesand of
induced currents. In view of this,
'
obviously
“ galvanic"absurd to ask how to
current from our OOHOPnz‘Orll'
that urpose the coil we
not be 'used.
II
II
Po A5 Ol‘
and II n
currents,the only alteration toebgeaid'zfde
in order to change from one to the other
to {reverse 'the connections to
II
N°23327
Positive ” current would
battery.
obtained whenthe anode in use joined
terminal of battery
:tpdtouthe
negaplositive
ve” curren when to the
negative
a].
[2431 Tender
for (LN-R. 25]
B. G. B.
Locomotive.
'
_
writes: Will you please let me know
scale
r
G.N.R. tender 25! has been uhlished Tue Mover.
ENGINEER?
n so. what number?
Yes,
dimensional scale line drawing was re ro
Query columns our issue of December 12th, rgoguc'lfljiismisgd‘f
obtained, price 3d- per copy post free, from our Pub;
caustill be
Magnets.
hslgmgloffice.
R. P. (Otlev w '
Permanent
20’
kindly inform me how strong
possibleto'
gitegrdiigi;
you
orseshoemagnet. and how long they keep their strength
We have no exact data as to the limit of lifting power'of r.
manent magnets,but would reckon at about 40 lbs. per sqpien
of pole area. Permanent magnetscan be made to lift up to about
twenty-eight times their own weight. Thev gradually lose their
power, but the loss is yery slow, and
they are ﬁtted with an
armature bridging their poles, and kept from vibration and
other disturbing inﬂuences, they retain magnetigation without
year or two.
very perceptible loss for
t63:5
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\‘Vithout knowing more detaiLs of your requirements,it is im
possible to advise you as to making the generating apparatus
for your own particular purpose. You do not evensay thenumber
of lights you require."
A. S. F.
{13.3171Control of Small Electric Motors.
(York) writes: I wish to control several small shunt-wound toy
I
to
do
so with
a
nd
want
point
yds.“),
'motors from a distant
(25
the least possible number of wires. 1 want each motor to be
its own
by
to
be
controlled
and
way,
either
'capable of running
push.rl1\lo two motors will require to run in opposite directions
to
use a
be
sible
perhaps
it
would
time,
that
so
at the same
common reversing switch for all the motors. I I put reversing
any
motor
to
make
to
be
able
I
want
position,
then
switch in one
run clockwise by pushing its own push. if I put reVerSingswitch
over to other position, I want to be able to make any motor run
anti-clockwise by pushing its own push. I should beobliged
if you could give me connections for this.
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_Alfred_ H. Avery, of I’ulmen Works, Park
bridge Wells, has just issued
new catalogue.Stlietis’rghl
"
as
catalogue
of
specialities,
pure
simple
and
with
nounced
“a
agree
whichobservation no one, who has perusedit, can fail
The list contains no extraneous matter, the goods described are
“
one and all
the Fulmen" variety, which signiﬁes all that
good in design and workmanship. The contents includes illus
trated descriptions of the following goodsI—Four-pole dvnamos'
Two-pole dynamos; Dynamo and motor castings; Enclosed
dynamos; Educational working models; The student’s dynamO'
Tramcar motors; Gas, oil and petrol engines; Direct-coupled
steam dynamos; Static transformers; Rotary transfonners'
Rotary converters; Alternating current rectifiers; Automatic out:
ins and cut-outs; .Ammeters and voltmeters; Switchboards'
Accumulators; Fittings, lamps, switches,&c.; Cables, insulating
material, &c.; Instrument wires and tables; Armature stampings'
Stamping and slotting press,and Harmonographs.
of

P

P

a

New Catalogues and Lists.
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P,

The abovediagram showshow to connectto get the resultswhich
l’,
you rmuire with the least possiblenumber of wires. P,
are pushes. R is reversing switch.
W
[242] Compelling Patentee to Grant Licence.
you will inform
shall be greatly obliged
(Bakewell) writes:
me whether, under Section 24 of the Patent Act, 1907, can compel
a patentee to grant me licence to use his invention in another
article covered by a patent granted to me, and of which cannot
make use without the use of his invention
question which can be answered deﬁnitely from
This is not
the few particulars you supply. An answer could only be given
after full study of the special circumstancesof the case, and even
then, perhaps, one could not tell beforehand whether the con
clusion arrived at regarding the possibility of compulsion would
be upheld in a Court of Law. It seems to us that the matter
would be decided chiefly upon two considerations—ﬁrstly,whether
your obtaining a licence likely to be in any way prejudicial to
the ﬁrst patentee in the working of his patent; and, secondly,
in the case of there being no such objection to your claim for a
licence, whether the refusal to grant you the licence likely to
course,
be detrimental to the interestsof the public. You could, of
take the drastic course of proceedingto manufactureand sell the
patentee
other
to
the
and
leave
patent,
your
articles made under
he should contest and win
he will; but
to contest your right
the case, serious results might accrue for you. We should say
to try to come to an amicable agreement
that your best plan
pre
with him. If your working of your patentis not calculatedto
he will come to terms and
judice his success, the probability
And
trouble.
feeling
without
he'refuses,
grant you the licence
m
that in granting the licencehe would be acting against his own
may be he could prove legally that this the case,
terests, then
our opinion that you could not successfullylitigate
so, it
and,
duly working his patent. We
against him, provided that he
likely to
think you would be well advised before doing anything on the
of expert opinion
action,
to
avail
yourself
precipitate legal
matter.
C. (Bdgeley)
Electrical
Penetration._ H. C.
[:35]
there are any electrical
writes: (1) Could you please tell me
power
or inﬂuence
whose
machines
or
etic instruments
or
felt through brick wall or through latlu and plaster?

if
a

t
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TheZitalics are not ours ; but the point they
We
phasise is one we cannot lightly pass over.

J.
J.

B.

(Birmingham).—\Ve

should advise you

to

keep to the instructions, and use 22-gauge wire
You could use 21, but the former is preferable.

M. R.
(Old Charlton).-—You can obtain this result
by running an A.C. motor of 100 periods which
is direct-coupled to an A.C. generator designed
to give :30 periods, or vice versa.
\Ve will bear
your request in mind. You do not comply with
our Rules.

Notices.
This journal will
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by
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I have been seven
regard tngranting licences.
teen months in communication with our P.M.G.,
and the latest thing I hear is that I have to pay
the Government, which
3 gns. a year royalty to
I think‘is pretty sﬁﬂ. I expect to be able to send
about 50 miles easily when in working order.
A friend here who served his time with a well
known telegraph company, has told me that our
plant is far better and more up to date than many
and I
of the outlying stations of the company;
feel proudTof it, because it shows that we amateurs
can show that we are just as capable as a. lot of
the professional men at our own particular hobbies."

Answers to Correspondents.

152
157
159,
161
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following extracts from a letter which
recently came to hand from an Australian
reader should be of interest alike to both
model engineers generally and to those who cater
“
I am writing,
for their requirements. He says:
ﬁrstly, for some information, and, secondly, as
In
an appreciation of your instructive journal.
regard to the information, I cannot obtain VVoollas
ton wire in Australia, being an unknown quantity
here, and I would very much like to know where
I can get it, and what is the cost. If you could
also put me into communication with any ﬁrm
who make a speciality of wireless gear, I think
I can put them in the way of doing some business
I might mention that any
in this line out here.
business done for them will not be for any monetary
out in
consideration. We are sadly hampered,
this Colony, for many things in the electrical line,
and as I have many friends, both great and small,
in the electrical line who are very much interested
I would
in the latest achievements in wireless,
be only too glad if I could help them here, and at
the same time do our friends on the other side of
the world (whom I hope to meet some day) a good
turn. But there is one thing I wish to emphasise,
and that is, that all goods, even to the smallest
I have noticed
item, must be up to speciﬁcation.
that some of our readers complain bitterly of the
way they have been treated by some of the so-called
Now I would like to
reputable ﬁrms at home.
My own
give you an idea of the apparatus we have.
gear consists of a 13-in. coil, three-point spark-gap
and an oscillator battery of six Leyden jars on
and an electrolytic detector,
the sending'side,
Morse
condensers,
variable inductance rheostats,
kinds of coherers,
all of
recorder, and several
The aerials
which plant I constructed mySelf.
are 70 ft. high, consisting of seven strands 2 ft.
I have not been able
apart and 38 ft. long each.
to erect them yet, as our laws are very strict in

.

HE

.

T

know from reliable sources of information that
many of the successful
ﬁrms of to-day have
achieved success through a close attention to the
details of their business—including insigniﬁcant
mail orders.
It is, we admit, a perfectly easy
matter when dispatching a few small ﬁttings to
the other end of the world to send a size too big
or one too small, and no doubt were such a mis
fortune to occur to a home customer, the trouble
would soon be over.
But the man on the other
side can only look upon carelessness of this sort in
one light: he has been hit when the circumstances
of the case effectually prevent his retaliating in
a natural manner.
And in such circumstances
a man is slow to forgive—or send a repeat order.

.
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Square-Rigged

Vessels.

By H. L. PHILLIPS.

Two VIEWS or MR. PHILLIPs’ Toysan. Scaoomzn

HE

photos herewith may be of interest to
of our readers as representing a rig
not very often seen.
The model is really
a brig, and ought to have square sails on the main
as well as on the fore mast, but I have lost her
proper rudder, and not being at the moment
within reach of a workshop, had to borrow another
So for the
one, which was not heavy enough.
time being I removed the square sails from the
main mast and sailed her as a topsail schooner.
As a. brig, with her own rudder, she sails extremely
well—not fast, of course, compared with a racing
model of similar displacement;
but as regards
steadiness on her course I have never seen a model
to beat her.
She will beat to windward as well as run dead
before the wind, and as a topsail schooner with a
lighter rudder she is equally successful.
The leading dimensions are as follow Z—Forward
some

UNDER

WAY.

of stem to overhang of counter, 2 it. I in- ; breadth,
6 5-16ths ins; depth forward, deck to bottom of
keel, 5&- ins.; depth aft, deck to bottom of keel
I am aware that the great majority of
6% ins.
model yachtsmen favour the speed boats rather
interesting, square
than the slower, if more
rigged.

Whilst this model has no pretentious to high
class work or elaborate ﬁttings, she looks realistic,
as the photos show, and if any of your readers
would care for fuller particulars, templates, and
so on,
shall be most happy to send them toany
who will write to me, or if the Editor thinks it of

I

sufﬁcient interest I will forward an article embody
ing all the information necessary to build a. similar
model, which I am sure will give every satisfac
tion.
[We shall be glad of the further details offered.—
ED., M.E.]

The Model Engineer and Electrician.
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Motor Cycle Notes.
By

“

Priomrx.”

The Influence of (lear over Speed.

Presumably every one of my readers is fully
aware that the higher a. motor cycle engine is
" geared " in relation to the back wheel, the higher
the road speed which may be expected to accrue, for
the reason that the revolutions per minute required
of the engine ﬂywheel to ensure a given speed are
If the
fewer with a high gear than a low one.
engine pulley be 5 ins. in diameter, for example,
ins.,
the gear
and the belt rim on the back wheel 20
ratio will of necessity be 4 to r, and, maintaining
the 20-in. rim, a smaller pulley on the engine shaft
will bring about a reduction of the gear, this, of
course,
being the Principle involved in utilising
adjustable pulleys. Simple and easily understood
as this is, but few, perhaps, quite appreciate the
fact that there is a very deﬁnite line which cannot
be exceeded, either way, in connection with gearing,
without affecting the economy and eﬁiciency of
the
I sometimes receive letters from
engine.
those
who are experiencing trouble with their
motor cycles in the matter of hill-climbing, and
when I advise them to reduce the gear slightly,
they seem to think that the small reduction I
advocate cannot possibly aﬂect the efﬁciency at all.
For instance, a Hereford reader whom I advised
to alter his gear from just under 4 to r to 4} to I,
wrote saying that if a change was necessary at all,
but, later,
he would make a more deﬁnite one:
he again wrote, admitting that the slight reduction
I had suggested exactly met the case, and said the
engine faced hills without knocking and climbed
them well, whereas previously it had only done so
with difﬁculty and while showing a decided tendency
on
the level
Its speed, moreover,
to knock.
remained to all intents and purposes unaffected.
There is a point which always arises where power
has to be developed with the conditions against it,
and that point is just where the power curve cuts,
or, should I say, bisects, the speed curve, and a
very slight difference in the gear ratio is sufﬁcient
to do it when matters are already advanced up
to the stage at which the limit of the engine‘s
It is just simply a
capacity is about reached.
“ the last straw,"
case of
etc.; and although the
engine won't face the task at a certain gear, it
will do so at a very slight reduction, because then
the necessary balance between the two forces is
maintained and a collision between them avoided.
In the other direction, running with a gear which
is too low means a sacriﬁce of economy and loss
The engine may be doing 2,000
of driving power.
r.p.m., where 1,800 would amply suﬁice as a maxi
mum; it is being driven round sometimes by the
back wheel, instead of the opposite being the case,
and at all times, except, of course, on a very steep
hill, an undergearcd engine is working at a serious
disadvantage.

A Beautiful

Little Lightweight.

Passing through Coventry quite recently, I
"
called at the
Arno" Motor \Vorks, in Gosford
Street, to inspect the new model lightweight
motor bicycle which is about to be placed on the
market by this well known ﬁrm. The machine is
of very taking design and splendidly made through
out, the fmish—and, indeed, the general aspect
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of the

whole production—leaving
nothing what
ever to be desired.
The engine is a single-cylinder
one of 3 h.-p., and the speciﬁcation includes all
the latest ideas in motor cycle construction.
The
machine is, indeed, a replica of the larger and
"
"
more powerful
Arno
model in point of equip—
ment, but is lighter throughout, and looks both fast

and comfortable. Magneto ignition, handle-bar
controlled carburettor, Druid spring forks, and other
modern ﬁttings are included in its make-up, and
for nattiness in appearance and multiplicity
of
good points, I am sure it beats any other medium
weight machine with which I am acquainted. The
engine has large inlet and exhaust valves, both
mechanically operated,
very ample exhaust pipe
and silencer, and long bearings to the main shaft—
all good points, which will, I am sure, go far
towards making the new model a success.
It
is intended to ﬁt ball bearings to the engine in the
next lot of machines of the same kind turned out,
and this feature, combined with the well-designed
heavy ﬂywheels used, will make the engine a very
I had been looking around for
free-running one.
some considerable time for a suitable lightweight
for my own use, having decided to restrict the high—
twin machine I am at present riding to
powered
side-car work alone.
I had been at some pains
to give the selection of the new machine the most
careful consideration, and had thus inspected several
models, and tried not a few of them.
On seeing
" Arno," however, in
the new
every phase of its
construction, as well as the completed article, I
made up my mind at once, and have now placed
When I have
an order for a similar machine.
given it a good testing I shall present my experi
ences of it in the Notes, together with an illustration,
and, I hope, a drawing of the engine.
The " Arno "
Works are very busy at present on both home and
Colonial orders, but the facilities at their command
are now such that delivery, either of the standard
3} h.-p. machine or the new 3 h.-p. model, can
readily be given.

Weak Valve Springs.
The efficiency of a motor cycle engine depends
very largely upon whether or not the inlet and
exhaust valve springs are correctly proportioned
for strength. Loss of power in such engines is
often caused by nothing else than weak valve
which prevent the valves from closing
springs,
with sufﬁcient rapidity, so that, although the timing
may be absolutely correct, there still exists a
in the action of the valve, due to in
sluggishness
ability on the part of the spring controlling its
movement in the direction of closing to perform
its function with the necessary quickness.
Mechanically operated valves, which are ﬁtted
with much stronger springs than automatically
operated ones, do not require quite such careful
attention at all times as the A.O.I.V. springs; but
it is important, nevertheless,
to keep an eye on
them, and if, for some unaccountable reason, the
power of the engine falls off, it may be well to look
to these springs as a possible contributory cause.
A weak inlet valve spring, in the case of an auto
matic valve, may bring about what is known as
"
into the carburettor, that being,
“blowing back
in other words, the return of a portion of the charge
along the path it came to feed the cylinder, into
the carburettor, and thence out into the atmosphere
through the air-openings. This, of course, represents
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considerable waste, and prevents the engine
from giving off anything like its full power.
The
proper, and, I believe, the only cure for it is the
ﬁtting of a stronger spring and, perhaps, a slight
reduction in the opening of the valve. Heat causes
M.O.I.V. springs to contract in course of time, and
the coils will be found to have become drawn up
closely together at the upper part of the spring,
thus reducing the over-all length, and heat also
"
takes the
temper," or life, out of the spring, and
reduces
its inﬂuence upon the movement of the
valve, the closing of which is then, as I said before,
not performed with sufﬁcient rapidity.

a

Readers in
Cycles.

Difficulties

with their

Motor

On my return from a short tour in the Coventry
and Birmingham direction I have found quite a
number of letters awaiting me from readers who
are experiencing difﬁculty in one way or another
with their motor cycles, and who would like to have
my opinion as a guide towards ﬁnding the solution
of the trouble.
G. E. H. (Cambridge)
says he recently changed
his tank-controlled carbu
rettor for a later pattern,
with handle-bar control,
and now he has ﬁtted it
up he ﬁnds that he has
to open the throttle lever
quite a long way before
the engine begins to fire,
and it will not take any
but a very small quantity
of air.
On taking the

171

as well not to run the machine any distance until
the cause of the noise has been ascertained
and

matters put right.
H. ]. J. (Sunderland) writes to say that about
a fortnight ago the exhaust valve of his motor cycle
engine broke, and he had another valve made to
the same pattern locally, the machine being of
German manufacture and the makers having no
The power of the engine
agency in this country.
has fallen off since the new valve was ﬁtted, although
the latter appears
to be an exact reproduction
of the old one.
Assuming that no other cause
has arisen to affect the working of the engine—
and I would ask my correspondent to make very
sure on this point—then there must be some dif
ference between
the new'valve and the old one,
A very little will
which is causing the mischief.
do it. Perhaps the stem is a shade larger and sticks
in the guide when hot, or the diameter of the head
or angle of the valve face is slightly incorrect.
There must be an absolute ﬁt between the valve
and its seating, and the stem must work quite
freely in the guide and be of correct length. The

carburettor down again,
and examining the throttle
and air-slides, both were
found to be working quite
correctly; but when the
carburettor is ﬁxed up in
place, they will not do so.
The cause of this is un
that,
some
doubtedly
where or other, the con
trolling wires are being
subjected to a more or less
acute bend, and in this
Tm: RUDGE-WHITWORTH 35 H.-P. Moron BICYCLE.
Bowden wire
condition
mechanism will never
valve should have been ground in the seating
\Vhen my correspondent takes the
work properly.
before use; and if this was not done at the time,
carburettor off, the slides work freely, because of
>
then it had better be done now.
the wires being freed from the cramping which
“
PERPLEXED" (Hammersmith) says he has had
them round a sharp corner.
results from bending
"
“ B. M. 356 " says he notices a peculiar kind of
V.S." 5 h.-p. twm motor cycle
the engine of his
down, and has retimed the valve in accordance
described as a clatter—
noise—best, perhaps,
with the marks on the timing wheels, but it does
about his engine when anything like
sornewhere
What is the correct
not run so well as it did before.
a high speed is reached, and especially when running
timing of this engine?
He has dismantled the cylinder, and
downhill.
It
If the exhaust valve of rear cylinder opens just
ﬁnds everything apparently in good order.
as the piston reaches the end of the ﬁring stroke
is certainly not caused by a looso bearing, as all
was
the
and closes when piston is about § in. off end of
engine
are perfectly correct—indeed,
exhaust stroke, the timing in both cylinders is
rebushed about a month ago, and there is no play
correct. No doubt can exist that if the markings
in any of the bushes.
I
are adhered to, the setting will be right, and the
In view of this statement and others occurring
loss of power must be looked for in another direction.
in this correspondent's letter, I am inclined to
think that the engine pulley shaft has worked loose
The New Rudge-Whitworth Motor Bicycle.
in the flywheel, and if he cannot trace the noise. to
Ltd—as well
The ﬁrm of Rudge-\Vhitworth,
another cause, would advise him to take the engine
It would be
known as any in the pedal bicycle trade—have
to pieces to see if this is not the case.
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recently introduced a new 35 h.~p. motor bicycle,
of which I give an
illustration
herewith on
The machine is built
the
page.
previous
on racy lines, has a very low saddle position, and
The cylinder is
a simple type of spring fork.
formed with a separate combustion head, which
can be readily detached for cleaning, and the
piston can also be got at for the same purpose
without taking down the complete cylinder.
This, of course, is not a new feature, but it is
a good one, provided that the joint between cylinder
and combustion head is a secure one, otherwise
The
loss of compression must inevitably result.
inlet and exhaust valves are placed in front, and
the former is actuated by means of an overhead
A rather unusual feature in the design
tappet-rod.
of the engine is that the half-time shaft is driven
from the engine shaft by means of a chain, and
with the cam shaft
the magneto spindle connects
thus, the one chain
which operates the valves;
sufﬁces for working both the valve cam spindle
The
and the armature shaft of the magneto.
front forks have a single spring, which is enclosed
The engine is ﬁtted in the frame cradle,
in a tube.
and
so that it may easily be attached or detached,
the connection between cylinder and crankcase
is by means of three long bolts passing vertically
alongside the cylinder casting from the crankcase.
The engine is regarded at present somewhat in
the light of an experiment in certain features, but
its main characteristics will be adhered to in market
ing the machine.

Model Aeroplane Notes.
By " AEROPHILE."

Helicopteres.
A week or two

ago I was having a discussion
an aeronautical engineer
on the subject of
helz'copleres or direct-lift machines, and the conclu—
sion we arrived at was that if the same amount of
money, time and brains had been applied to the
development of the helicoptere as have been to
that of the aeroplane system, we should, by now,
be well on the way towards making this type of
Personally, I am
airship a practical possibility.
not entirely persuaded that the helicoptere is “the
machine of the future," because it suffers under

with

certain inherent disadvantages, but its capacity
of rising direct 013 the ground is admittedly of
great importance, and is, in my opinion, at all
events,
sufﬁciently so to entitle this system to
and investigation
considerably more attention
than it has had up to the present.
The greatest trouble with an aeroplane is that
it wants so much ground for starting and landing,
and in the future—at any rate in the neighbourhood
of large towns—the effect of this will be felt pretty
badly, because it will take so long to get from the
us say from
aerodrome to one’s objective—let
the
unless
Wembley Park to The Bank—that
ﬂight has been a very long one the time gained by
the aeroplane's great speed
may easily be lost
again.
The helicoptere suffers
under no such disad
Although it has plenty of others of its
vantage.
own, many of them might easily disappear if made
the subject of practical research.
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Few people are aware that at least two full
sized helicoptere machines
have demonstrated the
thorough feasibility of the scheme as far as rising
off the ground is concerned.
These are the Cornu
and the Davidson—the former a French production,
and the latter built by an Englishman in America.
The Davidson Gyroptere, as it was called, had
two huge multi-bladed screws of umbrella form

FIG. 1.
side by side, and, with a weight of well over a ton,
lifted itself when driven by a 20 h.-p. steam plant.
The Cornu was a highly ingenious apparatus in
which the draught from the lifting screws, 1'.e.,
their “slip,” was directed against inclined planes,
thus causing the machine to be driven in a hori
zontal path as well as lifted in a vertical.
This
idea is shown diagrammatically in Fig. 2; Fig. 1
a sketch of the Davidson
The
being
system'.
Cornu machine on one occasion flew a distance of
some 200 yds. at a height of about IO ft.
Both
machines were eventually smashed.
Now, strange as it may seem, the stability of a
helicoptere is a far more difﬁcult problem to solve
than that of an aeroplane, and it is this fact which
than anything else, deterred experi
has, more
menters
from going on with their researches.
However, I can scarcely believe that it is quite
unsolvable, but so long as investigators shelve the
matter no progress can be expected to be made.
Now, it seems to me that if model aero makers
whose success with aeroplane models
has made
them a little blasé, were to turn their attention
towards model helicopteres, a good deal could be

/

/'

2’ //,J/
FIG. 2.
For some little time I have myself been
making a few elementary experiments with these
highly interesting machines,
and I have Seen
to convince me that a model helicoptere
enough
can be made just as fascinating an instrument
as a model aeroplane, so much so that during the
coming winter I intend to devote a good deal of
spare time to going thoroughly into the question.
I would point out that I am at present no ﬁrm
believer in the full-sized helicoptere, but I do think
that it is worth investigation and a trial before
being condemned for ever.
I should say that ten or twelve years ago my
brother and myself made an apparatus which was
an elaboration of the penny toy hand-propelled
helicoptere, and with this we succeeded in getting
done.
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screws to mount to a height of over 500 ft., esti
mated by independent observers.
On several
occasions when launching them in windy weather
they came to earth more than a quarter of a mile
away.
This machine taught us a good deal about
the shape, etc., of screws, and I do not doubt that
this knowledge will eventually come in useful,

(—sn

I73

Now, the above types of model are of the simplest,
nay, the crudest, description, yet they can be
made to work well as far as vertical lift is con
cerned, provided that fairly slow-speed
screws of
But surely the machine
large diameter be used.
can be developed ! I may say that at the present
"
models
moment I am making some “compound
drive
rise
and
to
designed
at the same time, and I
‘ i')
am also trying to rig a
helicoptere idea on to a
so as to
model aeroplane,
see if something can be
done in the way of get
ting an aeroplane 05 the
ground without any ini
tial run. The results of
these experiments I shall
duly make known to my
readers, but in the mean
time I wish those of them who have made any heli
coptere experiments would write and tell me what
It may be that in a multitude of
luck they had.
counsellors there will be wisdom. At any rate, if
we can help one another with practical advice we
shall make better progress than if we work all on
"
“
the
lone-hand
principle.
A number of answers to correspondents will be
week.
next
included

.3

l.

FIG. 4.

FIG. 3.

although our apparatus was never more than a
Beg“!
toy.
After I had got tired of this affair I made a
“
"
on
the
machines
of
number
mechanical-butterﬂy
principle, indicated in Fig. 3, and driven by elastic.
and many of them
These were highly successful,
It will be seen that in this
rose to a great height.
form of helicoptere vertical planes are used as a
resistance for the torque of the lifting screw.
I found that when a second lifting screw was
substituted for the ﬂat planes, as in Fig. 4, a
better sustaining effect was obtained, but that a
considerable portion of the machine's stability
disappeared. That is to say, that on the least
provocation it would dive sideways, and repeat the
itself
performance as soon as it had recovered
\Vith the vertical planes the heli
sufﬁciently.
made,
if
well
would
be
stable
perfectly
coptere,
and steady, but it was absolutely essential in this
the
blades
of
the
screw
to be perfectly
for
case
balanced, and the pitch to be symmetrically
graded. Any laxness in either of these respects
“
ﬂuttering."
caused inevitable

THE PATTERNS AND THE

FINISHED

Lessons from theTaboratory.
[The itemsappearingunderthis hradrnz are basedon work actually
done, and “pennisz rurmrd out in Tim Menu. ENGINEER
Laboratoryand Srhool 0/ ivcchamcsj

Casting Lead Vice Clamps.

It has been suggested, we are afraid by those
who are uninitiated in good workshop procedure,
that the casting of lead clamps for vice work is a
reﬁnement totally unnecessary
for the object for
which such clamps are used; and that a piece of
scrap sheet lead, out to size and bent over the jaws,

MOULD FOR CASTING

LEAD CLAMPS.
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To the mechanic it is
will answer equally well.
to state that this view is a
scarcely
necessary
great mistake, and it is not too much to add that
there is probably no engineer's shop, of any stand
ing, which does not number among its appliances
means for casting soft-metal clamps for vice work.
Had it been said that the use of lead clamps,
roughly made, for rough work, was unnecessary,
we should agree, because soft-metal clamps are only
used for the ﬁnest class of bench work, wherein
operations have to be carried out on delicate and
ﬁnished articles, held in the vice; which would
be damaged
by being held in any other way,
Soft
except perhaps by means of wood clamps.
metal is much more satisfactory than wood, as the
latter soon splits and becomes useless, while the
former may be cast over and over again, when
deformed, by similar methods to such as we are
about to describe.
Respecting the use of lead
sheet for vice clamps, this is usually too thin to be
of much value for the purpose, as the metal should
not be less than about 5-16ths in. against each
jaw of the vice; and if sheet lead of such thickness
be used, the following difﬁculties are encountered.
Assuming the lead to be cut to size
(see Fig. 2).
and clipped in the jaws of the vice, as shown dotted
in the ﬁgure, the next operation is to bend the
lead to the position indicated by the cross-line
the result of which is to produce very
section,
decidedly rounded edges at just the point where they
should be clean and sharp, also the extra thickness
of the metal raises the gripping edges so far above
the actual vice jaws. To obviate the latter the
lead is usually beaten together, as indicated by
the horizontal dotted line, which thins out the top
lead and closes the edges, as shown in dead black ;
with the result that the metal is beaten out of
character, and loses its strength and coherency
at the very point that it is most needed, viz. : at
the working edges.
Also it is found that the
addition of other white metals, as an alloy, so
increases the durability of lead clamps,
that they
will keep their form much longer—a point rendering
it absolutely necessary to cast the jaws, as these
alloys, in the form of sheet, will not bend about
so readily, nor are they so ductile as lead alone.
Fig. 3 shows about the proportion necessary
for lead clamps for 3-in. or 4-in. vice jaws, the
thicker portion, of course,
being intended for
gripping the work. On the lines of this section
we propose to describe
the method of making a
cast‘iron mould for the production of soft-metal
clamps, any width, up to 4} ins., which is the
maximum we require in the " Lab."
We give a photo of the ﬁnished mould, shown
ﬁtted with handles on the left, which for our pur
The patterns
pose has been made in cast iron.
are also shown on the right of the picture, and in
the foreground are specimens
of lead clamps;
one of which, on the left, was cast from the iron
mould, and has since had the runner cut off and
been beaten to the shape of the vice jaws; the
other was cast from the patterns, and has only
had the runner removed.
It should be under
stood that for most amateur purposes moulds of
wood may be used, the only objection to which is
that, after casting, say, a half-dozen pairs, the
surface is likely to become charred, although the
quality and kind of wood used affects this ma
When wood moulds are used, the same
terially.
general proportions
as
should
be
followed

and
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given for the patterns, excepting that the wood
used
should be at least Z in. thick to obviate
warping.
The general construction of the patterns is shown
in Fig. 1, the form of which may be best described
as two angle-plates, one. ﬁtting on to the other—
the outer one having ﬁllets on the inside, at one
end, corresponding to the two thicknesses of the
clamps; the inner one having the same on the outside
at the opposite end, together with a sliding ﬁllet,
which will be described later, the function of which
ﬁllets is to so keep the plates apart as to allow of
running molten lead or soft alloy in between.
Also they are so constructed that by sliding one
over the other, and clamping them together, any
width of jaw up to the maximum distance between
their respective ﬁllets may be cast.
- Referring to Fig, 1: No. 1 view shows a scale
inside elevation of the outer angle-plate, which is
5 ins. long, by 3 5-roths in. high, 2 ins. deep overall,
of 5-I6ths in. thickness, the ﬁllets shown on the
left-hand end (nailed to) being g in. wide and
respectively 3-16ths in. and 5-16ths in. thickness
(corresponding to the thicknesses given in the
section Fig. 3). In No. 2, which is an
proposed
end elevation (looking on left-hand end) of No. r,
it will be seen that the 5-16ths—in. ﬁllet is cut short
in., allowing the sliding
of full width of plate by
ﬁllet on No. 3 (the inner angle—plate) to pass it by.
The relative position of No. 3 to No. 2 is shown
dotted in View 2. No. 3 shows the outside eleva
tion of the inner angle-plate, the ﬁllets of which
But
are shown dotted on the right-hand end.
"
the latter may be more clearly seen on the
plan
"
No. 4 and cross-section No. 5, in which
on bottom
a is the sliding ﬁllet. The boss b is provided to
allow of attachment of handles on the resulting
It will be noted
as shown in photo.
castings,
that the inside surfaces of the vertical sides of
each angle~plate is carved out to form a hopper
with sloping ends for running the metal (shown
clearly in View 5).
View 6 is a plan of the pair of plates combined,
showing them set relatively to each other to allow
When using either
of casting clamps 3 ins. long.
iron or wood moulds hold the outer one upright in
the vice, gripping edges of bottom, and clamp
both the bottoms and sides of the pair together,
using two G screw clamps of suitable size.
As to the handles, these are provided on metal
moulds (which get very hot) to handle them more
conveniently: they are ordinary ﬁle handles, with
2-in. No. 15 wood screws driven into the ferruled
end, having the heads out off and a {—in. \‘Vhit
worth thread cut on the plain part. This stud
articulates with a corresponding {-in. tapped hole
in centre of either boss, preferably not right
The lead should be run very hot, with
through.
the ladle a dull red heat when it leaves the ﬁre,
and it is found that the additionof about 16 per
a much
cent. of type metal to the lead makes
more durable clamp, less likely to deform in using.
Run the metal at least level with the bottom of

i

hopper.

Fig. I shows also in outline the construction of
the patterns as to jointing, etc, the two parts of
the angle-plates being halved—the smaller into a.
rebate on the edge of larger, and further screwed
The wood must
with wood screws.
Use no glue.
be dry and close-grained, and blacklead the interior
of mould before casting.
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Workshop Notes and Notions.
[Readers are I'm‘ilzd lo wrilribulz short Pmrlica! item for {his
column, based on their own workshop zxpnirncz. Accepted
contribule mil! be pIIId lo! on publication, i/ dtiiltd. accord
ing to merit. All mall” I'ntzndzd[or this column should bz'
maer " Wormsuoe " on thc anwlapeJ

Needle Valve for Drip-can.
By T. GOLDswoanIv-CRL'MP.
Having occasion to make a new drip-can, the
old difﬁculty of ﬁne adjustment of ﬂow with an
ordinary tap came to mind, and it was therefore
decided
to make a valve of the needle variety,
and ﬁx the same in bottom of can, and carry the
The
operating lever up and through the cover.

and

l
l
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Detecting Acid in Oil.
By H. I. R.

l
i

Electrician.

Good oils should be quite free from acid, which
is most injurious when occurring in a lubricant
used on delicate mechanisms,
like watches, clocks,
etc.
The commoner varieties not infrequently
contain acid however, which can be tested for as
follows. Rub a small piece of sheet copper with a
piece of glass-paper, so as to expose a perfectly
clean metallic surface, and upon the portion thus
cleaned allow a few drops of the suspected
oil to
fall. Put away somewhere out of the dust for a
couple of days, and then run off the oil into a
clean watch-glass, removing the last traces with

valve was soon made out of a bit of odd brass,
shown in sketch, and soldered
into the can,
and a piece of k-in. copper tube attached to outlet.
The valve stem is 3~16ths-in. mild steel, with a
It is a great success,
length of §~in. for the lever.
and far superior to the usual tap, as the flow can be
adjusted to a nicety.
as

How to Make a Scratch-brush.
By H. I. R

Scratch-brushes are often required for cleaning
metal work in preparation for electroplating and
Such brushes can be easily
for other purposes.
made as follows.
Select a hank of ﬁne wire, of a
stiffness suited to the purpose in hand, and squeeze
it together so that it assumes the shape of the
ﬁgure 8. \Vith a. piece of thicker wire bind the
middle of the bundle for a length of a couple of
inches very tightly, winding two layers, so as to
return to the point of starting.
The ends of the
binding wire may then be twisted together with
the pliers and knocked down ﬁat. Cut the looped
ends of the ﬁne wire, and, binding temporarily
with copper wire, file the cut ends true.
The
temporary binding may then be removed, and the
brush is complete.
If the wire employed is already soft, it would be
permissible to dip the ends, after cutting roughly
to shape, in a little melted solder, afterward ﬁling
up square and removing the solder in a. spirit lamp
ﬂame.
A hard wire, however, would be softened
in the process of heating.
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little ether, and adding this to the ﬁrst
Add two drops of acetic acid to the
portion.
contents of the watch-glass, and, ﬁnally, a drop or
two of a solution of potassium ferrocyanide or
yellow prussiate of potash. The production of
a brownish tint indicates the presence of copper,
which proves that the oil contained free acid, and
was thus able to attack the metal to a slight extent.
Another and simpler way is to pour a little of
the suspected
oil into a test~tube with about half
as much warm water, shake the two together for
a moment, and then add a few drops of a. solution
of litmus.
If this is turned red. the oil contains
a very

acid.
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absolute accuracy in the alignment of the drill
It
thus
spindle and pump centre in the table.
possible to drill two holes in
piece of metal, such
as a clock frame, truly opposite to one another.
To proceed with the description of the drill.
The general design is shown in Fig. r.
It will he
noticed that the lever is balanced, not by a counter
shows
weight, as usual, but by two springs.
Fig.
the driving wheel, which
described
later. The
pillar was turned from a 2-it. length of Ii—in.
It was found to spring so
diameter mild steel.
much in the centre that
was impossible to get
parallel, so operations had to be suspended for
the construction of a steady rest, as one was not
It was
included in the accessories
available.
a

Machine.

By \V. S. FARREN.
drawings reproduced with this article show
a sensitive drilling machine of novel design.
The object of the constructor was to provide
an accurate drill for holes under } in., to be made
as far as possible from solid material and scrap.
Two patterns only were required—one for the
bearers (Fig. 4), and one for the table and clamping
washers (Figs. 5 and 17). In addition, a steady
rest was made for turning the pillar, but this can
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A

decided to make one that would do for other jobs
as well as this particular one, and with this end
in view the design shown in Fig. 22 was ﬁxed on.
The steady consists of two parts—the standard
of cast-iron, and the bearing piece B of mild steel.
The base was ﬁrst of all faced up square with the
upright, and this ﬁled where B bears on it. The
attached was then
hole for the bolt by which
in. diameter at centre height above the
drilled
To do this the base A was bolted on to the
base.

B

l
l
i
i
l

a

i

OF DRILL.

hardly be included in the drill. The main points
about the design are: (1) The bearings for the
revolving spindle are coned, adjustable, and dead
hard, so that the spindle can never become loose,
as is the case with ordinary machines with plain
carrying the
bearings;
parallel
(2) the sleeve
spindle does not revolve, and the wear on it, such
as it is, can be taken up by the split bearer; (3)
there is absolutely no side strain on the spindle
bearings, the driving pulley being mounted on
separate bearer, and the Spindle connected with it
(4)
by a universal joint and square extension;
the method used in boring the bearers ensures

l

Snowmc GENERAL DESIGN

2.

carriage in the right position, and the drill held
in the chuck. B is a piece of i-in. mild steel,
where
bears
slightly rounded and case-hardened
it
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steel, but when the correct angle has been
found the shavings will come off the full length
of the work.
The bearers are shown in Fig. 4. Two castings
were obtained off the same pattern, and were
machined in the following way:
They were ﬁrst
ﬁled and scraped up to a surface plate on the two
facing bosses at one end (the holes were not cored
out), and then mounted on the faceplate] in the
way shown in Fig. 24. A planed cast-iron plate
was obtained } in. by 3 ins. by 7 ins., and fastened
to the faceplate by two studs, and a light cut

The standard is secured to the
the work.
carriage by a separate dovetailed piece ﬁtting in
In the case of a L-slotted
the transverse slide.
carriage, as in a Drummond lathe, two bolts through
The drawing is not
the holes shown will sufﬁce.
dimensioned, and to no particular scale, but is of
The actual dimensions will, of
right proportions.
This
course, vary with the lathe which it is to ﬁt.
steady has been found very reliable, and with its
It
aid the pillar was turned up quite parallel.
was carefully tested at the beginning to ensure it
being without taper, and the lathe centres adjusted

cast
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A

hole I-in. diameter was bored
taken over it.
at one end, and the bearer ﬁxed on to it, the big
end in position, and this bored out to
in. a good
The bearer was then
sliding ﬁt on the pillar.
and an are,
ins. radius, scribed on the
removed,
hole with
plate,
point in the centre of this are
as centre was drilled for the steel plug A, which
was an exact ﬁt in the large hole bored in the
bearer.
The latter was then mounted on the
plate again in the position shown in the drawings,
and the smaller end bored out to II~I(>ths in. for
sleeve.
The centre of each bore was relieved
The smaller hole was lapped out with
i-32nd-in.
a

is

is

II

OF A SMALL SENSITIVE

until no difference could be detected between the
ends.
A shoulder was left to full diameter of bar
near one end for the clamping washer
to bear
against, and the short end screwed 12 threads per in.
for clamping nut. The latter
of Q-in. mild steel.
A keyway is cut for 17* ins. i-in. square.
This
was done by a parting tool ﬁxed sideways in the
slide-rest, the latter being traversed by the rack.
This method
illustrated in THE MODEL ENGI—
the angle of the tool
NEER, Vol. XXI, page 8;
needs careful adjustment, and the best position
must be found by trial and error. The tool
nearly sure to cut at ﬁrst as
the metal were

if
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The other
emery powder on a piece of wood.
bearer was similarly treated, with the exception
that the smaller end was bored 31in. for the table
spindle. On the top bearer is ﬁxed a pivot piece
for the lever (Fig. Io). This is made of mild steel,
brazed together, the pin being of silver-steel tem
Two 5-64ths-in. holes were drilled
pered brown.
parallel with the base, as shown, for the short ends
of the springs.
Two 5-32nds-in. screws ﬁx the
On the lower bearer goes the
pivot to the bearer.
(Fig. 9), which is constructed similarly
keypiece
to Fig. 10. A piece of the surfacing strip is ﬁled
away down to the bore to let it come up to the
The width of the projecting piece should
pillar.

For the sleeve 9. 5-in. length of {-in. cast steel
was drilled through II-32nds-in. in the chuck.
A
carrier was then fastened to one end, and this
while the
supported on the headstock centre,
other was run in a temporary cone plate. This
is illustrated in Fig. 25.
It was rigged up with an
The latter
angle plate onapiece of 5-in. mild steel.
was bored out to a cone, the smaller end of the
hole being slightly under 5 in. diameter, and the
angle of the cone about 60 dogs.
Two studs were
fastened
in one of the slots of the angle-plate,
projecting outwards, and this face placed down
wards on the bed, the studs being ﬁled until when
they rested against the inside of the shear of the
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The cone
bed the angle-plate was square across.
plate was then fastened to the vertical .face, so
that the coned hole was central. The sleeve was
bored out with this rig to an angle of 45 degs. at
each end, the diameter of the larger end of the
cones being
in., and not II-Ioths in. as ﬁgured
in the drawings. Before boring, the two trans
holes
for the lever screws were drilled
verse
These holes are shown too high up in
3-32nds in.
the drawing. They do not cut into the coned
This
part of the sleeve, but into the parallel bore.
gives a better bearing, but slightly less travel.
In the meanwhile the spindle (Fig. I2) had
been
turned. The body 18 of 5-16ths-in. mild
5

A

SMALL SENSITIVE DRILLING

ﬁt in the keyway.
That this method of
a success may be judged
machining the bearers
from the fact that a piece of brass wire, when
put in the drill chuck and turned to a point in
place met the pump centre exactly. The ﬂanges
at each end of the bearers were then drilled and
in. Whitworth for the clamping screws,
tapped
split, and one-half of the hole enlarged to clearing
were
size.
required altogether,
Eight screws
and
Those in Fig.
are higher,
shown in Figs.
of
the
tornrny
to allow
clearing the casting when
The
tightening up from the front of the drill.
tomrny is of 3-I6ths-in. silver steel, one end being
bent over.
be a good
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and

per in. for
steel, 7 ins. long, screwcd
30 threads
2 ins. at one end, and I 7-16ths ins. at the other,
One end is reduced
to ﬁt a pair of bicycle cones.
The cone for the
in. for the universal joint.
to
lower end of the spindle was a very tight ﬁt on its
The
screw, and the latter was slightly tapered.
cone was heated sufﬁciently to allow it to screw
right up to the end of the thread, but not enough
When cold, it was as if solid .
to draw the temper.
with the spindle. A piece of mild steel about
in. diameter and r in longwassimilarly
7-16ths
screwcd and shrunk on, and then turned down, to
gether with the spindle end, to ﬁt in the socket of
The cones were then ground
an Almond drill-chuck.
with the overhead gear driving an emery wheel
in the slide-rest, the latter being unaltered from

emery, and ﬁnally the outside was ground with
the emery wheel in slide-rest to ﬁnished size.
Of
course, both for the cones and for this last part the.
work was revolving as well. The back gear was
used, and, for the sleeve, an automatic feed.
The
ﬁnal ﬁtting of the sleeve to its bearer was done
with a piece of smooth emery paper on a stick,
the parts shown by the oil marks to be higher
than the rest being rubbed down until it bore all
over.
shows the top cone.
'l'o grind this
Fig.
it was mounted on its spindle and secured by a
locknut.
This
not shown in the detail drawings,
but can be seen in Fig.
under the Universal
" justthe
"
The four
ﬂats
on
cone were ground
joint.
by the emery wheel, the positions being found by
a gear wheel.
The result of machining the spindle
1,
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in this way
that not the slightest suspicion of
"
shake or tightness
present, and the
feel" of
the ﬁt is a delight to all who appreciate a piece of
good workmanship.
The lever (Fig.
built up.
The centre
shown in section in Fig. 11,
part, which
a
piece of 5-16ths-in. mild steel, with an oval hole
cut out for the sleeve.
It attached to the sleeve
by two l-in. screws, the ends of which are reduced
to 3-32nds in. and hardened. Care had to be
taken that they were not made too long, or they
would have pinched the spindle. The pivot end of
the lever
of l-in. silver steel, swoated into the
is

is

is

Of course, in
boring out the cones in the sleeve.
each case (116., both for spindle and sleeve) only
one end (that nearer the tailstock) could be operated
The work was reversed for the other end.
on.
This method necessitates
the turning
of both
sleeve andfspindle up to the point of ﬁnishing the
then
all done at one setting of the
cones, which are
The sleeve
slide-rest, and are thus bound to fit.
was then mounted on the spindle as a mandrel,
the cones tightened up, and the outside turned
down to Ir-loths in.,plus about i-2ooth in. The
ends were then hardened.
was remounted on
the spindle and the cones lightly ground in with
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The end is ﬂattened and
stirrup (or centre piece).
slotted for the pivot, and afterwards hardened
The handle is of boxwood on
and tempered.
a 3-16ths-in. spindle.
The driving pulley (Fig. 15) is of cast iron, and
was taken from an old sewing machine.
The
spindle is turned from I-in. mild steel, and on the
lower end goes a brass nut 5-16ths in. thick, to
For driving the drill a squared
keep it in place.
extension (Fig. 16) is attached by a Hooke‘s joint
This slides in the squared hole
to the spindle.
in the pulley spindle. A {-in. diameter hole was
ﬁrst drilled down this, and then enlarged to 5-16ths—
in., all except a piece Q in. long, which is ﬁled out
This pulley
square, a nice ﬁt for the driving piece.
is mounted on a wrought-iron bearer (Fig. 21), in

:81

The wheel was then turned in a large lathe,- into
the gap of which it just ﬁtted.
This is much more
satisfactory than turning it in sit“, as a. ﬁrm slide<
rest tool and a steady drive can be used.
This
wheel itself is not weighted, as it is attached to the
right-hand end of the crankshaft of a small Lorch
lathe, the ﬂywheel of which is weighted by means
Gut, Q-in. diameter,
of an old chaff-cutter rim.
is used for driving, though thinner stuff might be
used with advantage.
Two photographs reproduced herewith show the
drill alone; and the complete drill, lathe, and stand.
The writer is much indebted to the gentleman who
is responsible for the designing and constructing
of this drill for his kind permission to draw and
describe
it for the readers
of THE MODEL
ENGINEER.

Simple Mode Steam Engine
~
Construction.—X.
By

“

AJAX.“

(Continued from page 38.)
the various
AVING made and assembled
parts described in the last article, the work
will appear as represented in Fig. 56. The
guard-irons can be cut and ﬁled to shape out of
tinplate 1-32nd in. thick, and either riveted or
neatly soldered in position on the main frames.
This being done, the footplate can be proceeded
with.
This should be of hard sheet brass, No. 20
gauge, the parts being cut out, in the middle with
the aid of a. piercing saw, and the edges ﬁled up
square to the dimensions given in Fig. 57. Drill

which is soldered a brass bush for it and two small
spindles (Fig. 23) for the guide pulleys (Fig. 19).
This bearer was bored out in the rig (shown in
Fig. 24) used for the others.
To balance the lever two springs of I6-gauge
bicycle spoke are used (Fig. 20). The short ends
are held in the holes in the pivot piece mentioned
above, and the others slide freely in a small oval
The table
piece of brass soldered on to the lever.
(Fig. 17) is a simple piece of turning, and was from
The spindle
same pattern as clamping washers.
is shrunk in and ﬁts without shake in the bottom
bearer.
The pump centre (Fig. 18) is a. good
sliding ﬁt in the hole through the centre of the
table and is made of silver steel.
The driving wheel (Fig. 2) is made of l—in. deal,
well seasoned.
The method of construction is
plainly shown in the drawing. The spokes are
halved into one another at the boss, each going
The rim is built up in four
right across the wheel.
pieces, the ends halved and nailed together, the
slightly riveted over.
ends
of the nails being

{OF I“! var/3

Flo. 59.—FRONT PLATE or FIREBOX.
I-roth in. diameter holes for rivets where indicated,
and another near the rear end
in. diameter) for
the spirit valve.
The edges marked a taper slightly,
so as to ﬁt closely
to the main frames.
Now
the footplate in position on the frames,
place
and, after seeing that it
properly square, mark
the position of the four rivet holes for the support
ing brackets, using the holes already made in the
latter as a guide.
Rivet the footplate to the
brackets, and apply a little solder at the joint
made with the buffer planks on the inside.
Stout tinplate can be used for the smokebox
saddle and the front plate of ﬁrebox, shown in
Figs. 58 and 59 respectively, care being taken to
make the curved part the correct radius, as this
must be a good fit to the boiler barrel. After
(1}

0N STAND.
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the curved top of the backplate.
Light brass
tubing should be obtained, 1} ins. outside diam
eter, 5} ins. long, and not more than zr-gauge in
thickness.
For ﬁxing the backplate in position
a length of brass an
gle is provided, which
riveted or screwed
Q
to the footplate, as
indicated in Figs. 50
‘
/é'
and 61. Smalt cheese

.

Flo.

OF Smoxenox

58.—SerTmG-our

footplate

with

the

saddle,

SADDLE.

Fig. 6!.

is

The latter can now be placed in
its correct position on the foot
plate (see Fig. 50) and holes
marked out, and
afterwards
drilled for the ﬁxing
bolts.
The position of the front plate
of the ﬁrebox
also shown in
Fig. 50, this part being riveted
to the footplate, as shown, or
it can be ﬁxed by means of
small bolts and nuts.
As the boiler backplate will
have to be fairly substantial,
this should be of sheet brass
thick.
Drill the
3-32nds in.
various holes as indicated in
Fig. 60, and carefully ﬁle the
top to the radius given, a line
having previously been scribed
with a pair of compasses.
The diameter of this curved
part should correspond with the

headed screws can be
used to ﬁx the back
plate to the angle
The
piece, as shown.

etc., assembled,
will now appear some
what as depicted in
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drilling holes as indicated, bend the parts to shape,
and solder the joint made between the edges b
and c, the part b being arranged to overlap the
edge 0 when the saddle is bent to a square form.
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Frc. 62.—-Snowmo OUTER BOILER BARREL BENT r0 SHAPE.
a a

r.

The outer boiler barrel can now be taken in
hand. First of all, cut and ﬁle the piece of tubing to
a. dead-length of 5% ins., and exactly
3-r6ths ins.
from one end make a sawcut, with
thin hacks-aw,
about halfway through the tube. Now make another
cut lengthwise along the bottom of the tube at
right-angles to the ﬁrst sawcut, and open out the
tube as shown (Fig. 62). The ﬂat parts
and
form the sides of the ﬁrebox, but will be found to
be a little too deep.
The bottom parts (indicated by
the dotted lines) must therefore
be ﬁled away, so
that, when standing on the footplate, the top of
the barrel
Great
exactly
3-32nds ins. above it.
care should be taken when ﬁling these parts away
to see that the edges are parallel with the axis of
the tube, so that, when in position, the boiler
barrel
quite parallel with the footplate, otherwise
the appearance of the engine will be completely
A line should now be scribed along the
spoiled.
top of the barrel, and the three holes for the chimney,
ﬁxing tube, etc., drilled out. The positions and
diameters can be got from Fig. 50.
Make the holes rather under-sized at ﬁrst, as they
can easily be reamered out a good ﬁt for the chim
small sawcut can
ney tube, etc., afterwards.
be made in the bottom of the barrel 7-16ths in.
from the front to take a small strip of brass which
forms the ﬁxing lug, which can be sweated
in
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Fro. 60.—B01LER BACKPLATE.
inside measurement of the outside boiler barrel,
and to enable a correct ﬁt to be obtained the
pieceof tubing should be purchased beforehand,
and the inside diameter ascertained before ﬁling
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A I-IOth-in
hole can be drilled in the
position.
bottom‘of the lug to coincide with the one in the
front of the saddle, a r-rGth-in. bolt and nut being
used for ﬁxing, as shown.
(To be continued.)

Gear for Oscil
lating Engines.

A Reversing

August 25, mm.

On
plate, which is of the usual type (Fig. 3).
looking at the steam block, however, we see that
this is not of the usual pattern.
Firstly, it has
to be faced up on both sides, back and front; and
secondly, the arrangement of holes is different. The
usual holes for pivot, steam, and exhaust are drilled,
and, in addition, a hole is drilled half-way through

By M. MAY.
doubt, most of our younger readers, intent
on gratifying their desire to make a working
model, begin with the construction of some
form of single-action oscillating engine.
Having
persuaded it to work, the interest in the model, alter

0

C/oc/i

spring
from what will be the back of the steam block, just
above the pivot-pin hole, in about the position
shown.
are not given, as
(Exact measurements
these will, of course, depend upon individual require
ments, and, before commencing to make the model,
a drawing should be made—full size or twice full
size—from which the positions of the various holes
can be taken off.)
This hole is met by another,
drilled from the side of the steam block, and this
forms the steam passage to which is connected the
steam pipe from the boiler.
The next thing is the reversing plate (Fig. 2).

Re vars/n
la/a/‘e

F79. /.
a time, begins to ﬂag; and, as he becomes more
efﬁcient in the use of his tools and gains more skill,
to add some arrangement
the amateur wishes
whereby the engine may be made to run in either
To such, the following method of accom
direction.
plishing this may be of interest.
_

Sfeam
[JO/"f

Perhaps the simplest method, theoretically, of
reversing such an engine is by means of a four-way
tap; but such a ﬁtment will prove very trouble
some for the beginner to make, especially if he

5’88,”

P1 vol"

P’”'

l

Revers/I79

,o/afe

loin

,

Leng/b of

5fea m b/Oc/i

Fig. 3

.

ba‘fﬁit'QW/e

Fig

The
does not possess a lathe, as is usually the case.
method to be described is by means of a plate at
the back of the steam block, and kept in contact
with the latter by means of the usual spiral spring.
It is a method often adopted on German toy engines,
and if well made and ﬁtted gives good results, and
is equally applicable to locomotive, stationary, or
boat engines.
Fig. I shows a section of the complete cylinder
block, and reversing plate. There
head, steam
extraordinary about the pivot pin
is nothing

vao/

.

.

4.

This should be made out of a piece of 5-32nds-in. or
kin. brass, faced up truly on one side, and a hole
drilled for pivot pin. A triangular-shaped opening
has to be cut in this, and the method of setting out
this opening is shown in Fig. 4. It will be seen
that this opening must be large enough at the
base to cover the steam hole when the apex of the
triangle is over either one of the holes forming steam
and exhaust ports.
Probably the amateur will
ﬁnd the best way to make this opening is to drill
three holes, one at each corner of the triangle, and
remove the intervening metal by means of a fretsaw.
Then cut out a triangular piece of brass sheet—very
thin stuff will do—large enough to well cover the
opening, and well tin one side of it. Clean up the
back of the reversing plate, and apply a little ﬂux.
Lay the loose piece over the opening, and heat the
whole over a spirit lamp or gas burner, and, if well
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done, a good job should result. It will, most
likely, be found that two apertures will have to be
ﬁled in the sides of the reversing plate, as shown
in Fig. 2a, in order to allow the exhaust steam
to escape.
If the cylinder is of fairly large size it will most
likely be found that the pressure of the steam will
blow the reversing plate out of contact with the
steam block.
If such be the case, a piece of clock
spring, bent as shown in Fig. I, will require to be
soldered or screwed on.
The chief point to attend to in making this gear
—after accuracy in spacing out—is to have the pivot
pin working in its holes in steam block and reversing
it should be a. nice
plate without any shake:
If the pin is loose, when the reversing
working ﬁt.
plate is shifted the cylinder will be slewed off the
face of the steam block, and so prevent the engine
A little recessing, as shown, will materi
working.
When
ally assist in obtaining steam-tight surfaces.
the best positions for working have been found, two
stops made of brass wire should be driven in the
steam block, to limit the travel of the reversing
Additional
plate.
adjustment may be obtained
When the
by means of a simple quadrant and lever.
plate is in mid-position, the engine, of course, will
not work, as neither of the portholes is in connection
with the steam passage.

Practical

Letters

Readers.

from

Our

(Th Editor mules readersIo make use of "us column for the full

disrusston 0/ mattersof prnds'caland mutual interest. Letters
may be signed an“ a nom-de-plume if desired,but the full
new and address0/ the under nus-r invariany b: anackcd,
thoughnot necessarilyfor publication]

Wireless Control of Boats.

TO THE EDITOR or The Model Engineer.
DEAR SIlZ,—-I was very pleased to see the article
by Mr. J. S. Pettman in your issue of the zist inst.
re the small power boat controlled by wireless.
I myself am at present engaged on a similar
problem, but I have not got all my apparatus ﬁxed
yet, so I have not started experimenting.
My apparatus is very much similar to Mr. Pett
man’s, but simpler, and when I have passed the
experimental stage, I shall be pleased to put the
results of my investigations before the readers of
Tm: MODEL ENGINEER.
Now, I would like to ask Mr. Pettman one
question through the columns of THE MODEL
ENGINEER, and that is—“ What apparatus does
" The
he use for his aerial on shore P
apparatus
I propose using is two masts, about 2 ft. 6 ins.
high, with antenna: stretched between, the same
as I use on my boat—Yours truly,
GEO. B. HALLAM.

To THE EDITOR or The Model Engineer.
DEAR SIR,—-I was very much interested in Mr.
Pettman's article on wireless control in July 2151;
issue, and I am desirous of experimenting in this line,
and would like a little information.
(I) How do the wireless switches work—that
is, how are the connections made through the roller P
Is there a narrow metal strip on the roller which
connects two consecutive switches ? Why use
two wireless switches?
Why not one. with two
switches on one roller?

-
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(2) In Fig. 7 I notice three terminals, which,
seemingly, are not used (the three to the right).
Why is this ?
(3) What is the object of resistance in decoherer
circuit ?
(4) Explain construction of carbon blocks instead
of mercury cups.
rough sketch of wiring that I
(5) I enclose
have worked out, using thirteen switches on one
roller. Would this work? Of course, there are
"
“
off
positions between each connection.
Trusting I am not abusing your kindness by
asking so much, and thanking you in advance for
according me space, I am, truly yours,
R. HOWARD.

To

'rI-IE

EnIroR or

The Model Engineer.

DEAR SIR,—I should like to convey my thanks
through THE MODEL ENGINEER to those who have
written to me for some special information regard
“
ing the construction of my \Vireless Power Boat."
It is interesting to know that others are engaged
in the same fascinating branch of model work.
I have in front of me two letters, raising various
Mr. Hallam asks me some questions
points at issue.
\Vell, I omitted
concerning the shore transmitter.
saying much about it in view of the simplicity of
The chief
the work involved.
Perhaps I erred.
difﬁculty seems to lie in the type of antennae used.
I recommend the standard
For short distances
brass rod, with a ball surmounting it (say, up to
100 yds.);
but should a longer gap need to be
bridged recourse must be had to a more powerful
" ﬁeld."
This may well take the form Mr. Hallam
two
indicates:
a simple wire stretched between
uprights; it is, in essence, similar to the antennae
I employ on my boat, and should work well up
to any distance likely to be reached on the average
model sailing lake.
I will not argue that a more
elaborate system
does
not give better results
by rendering the waves more sensitive—it does;
but where portability is a sine qua non, the less
cumbersome the arrangement the better.
I must also reply to the letter from Mr. Howard,
Were I to
containing a perfect volley of queries.
reply to them all fully, I should produce a pon
derous
volume'.
Perhaps I had better answer
in
as far as possible
my interrogator’s questons
'
rotation.
(I) How do the wireless switches work—that is,
how are the connections made through the roller ?
Why not
Why are there two wireless switches?
one, with ten contacts on the roller P—N'o difﬁculty
should be experienced in unlerstanding the action
of this unit. An ebonite roller with a brass core
is pierced at intervals with small studs in contact
The core forms the bearing ends
with this core.
of the roller,' and connection with a common
positive pole is made through this bearing surface.
The various strips of metal shown in the wireless
switch diagrams are alternately placed in communi
cation with' these graduated studs (one at a time)
as the roller is turned by the magnet in a clockwise
direction.
One switch will do equally well, it
being purely a matter of choice.‘
(2) In Fig. 7 I notice three terminals, which,
seemingly, are not used.
Why is this ?——It is
always as well to have three or tour connections
in readiness in an instrument of this kind, in case
any extra circuits may need to be added at any

186

.

time.
For a long while
on the wireless switch.
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I utilised only four contacts

in decoherer
object of resistance
(3) Explain
circuit ?—This is simply to govern blow delivered
to coherer.
It is like the speedometer on a car—
not essential, but a very useful addition.
(4) Explain construction of carbon blocks instead
of mercury cups—There
is nothing noteworthy
about this idea.
Imagine an ordinary switch-gear
in which the contact is made and broken by carbons
and operated by some magnetic arrangement.
Opinion upon it.—
(5) A diagram enclosed.
Yes, most probably it would answer.
There are
many ways of performing the various evolutions,
but may I remark here for the beneﬁt of beginners
in this branch of work that simplicity is the key
note to success. and also that the accuracy of the
work must pass unchallenged—Believe
me, yours
faithfully,
]. S. PETTMAN.

A Model Vertical Engine and Boiler made
without a Lathe.
To THE EDITOR OF The Model Engineer.

DEAR SIR,—As an old reader and a well-wisher
of THE MODEL ENGINEER I am sending a photo
graph of engine and boiler that, bar one or two
little items, were made entirely by myself, and
without the help of a lathe, which I am sorry
I do not possess. Should the same be good enough

August 25, 19:0.

for you to publish, and of interest to my fellow
readers, I shall be greatly pleased.
The description of engine, etc., is as follows:
Boiler: 5 ins. diameter, II ins. high, ﬁtted with
twelve Q in. diameter tubes, and I ﬁre same with
oil. This was made from information obtained
from your handbook, “Model Boiler Making."
The boiler is ﬁtted with steam and water gauges,
safety valve, etc., and, as will be seen, is riveted.
The engine is from a set of Stuart-Turner
the high-pressure } in., low I}-in. bore,
castings,
with i-in. stroke.
It works most excellently,
driving one of Smith's dynamos. I work the engine
at about 300 r.p.m. at a boiler pressure of 30 lbs.,
with pump ﬁtted with a_by-pass.
It has run for
over three hours, and with very little attention.
might
I
add that the boiler is of copper, and
the engine chieﬂy of gun-metaL—Yours
faithfully,
WM. STANDAGE.

To

Two Model Steam Engines.
or The Model Engineer.

THE EDITOR

DEAR SIR,—The
accompanying
photographs
illustrate two steam models, or “freaks,” which
I have made in my spare time, the description of
which will especially interest those persevering and
“
"
nevet-get-tired-of-it
model makers, viz., the
“
latheless ones."
Both of these models were made from scrap
without a lathe (except, of course, the screws and
bolts). The cylinder of the horizontal is g in. by
I} in., and is built up of solid-drawn brass tube
with ﬂanges sweated
on, and the tube being
slightly riveted over.
The back and front covers
are halfpennies faced ﬂat on one side, and can be
seen in No. 2 photo.
Valve and valve face are
of gun-metal, and steam chest is built up of ﬁve
Piston is made of three washers, two large
parts.
and one small, with worsted in between for packing.
Valve rod is knitting
Piston rod is fin. silver steel.
needle steel, 3-32nds in. diameter. Cylinder is lagged
with asbestos and ferrotype plate, and is fastened
to base by a bracket of gun—metal.
Exhaust
pipe is copper, and elbows brass; parallel guides
are of square brass rod (ﬁled from round) and two
supporting brackets for same are sawn out of
sheet
Crosshead is of
gun~metal
{ in. thick.
mild steel, with side pieces of brass bolted on with
Connecting-rod is German silver,
3-32nds_in. bolts.
with brass ends (both little and big).
Crankshaft
is built up of *-in. silver steel, and brass webs.
Crank-pin is German silver i in. diameter. The
bearings are split, the bottom half being cast iron
and the top, or cap, gun-metal.
Flywheel was
bought at the oiishop for 3d., and as the centre was
a cored hole g in. diameter, I had to bush it with
brass; the face is ﬁled up, but of course does not
run true.
The eccentric is made the same way
as the piston, viz., of three washers sweated and
The eccentric rod is steel, and
pinned together.
is connected to a rocking motion, made completely
of brass, excepting shaft, and the length of valve
travel can be altered by shifting the block that
eccentric rod is joined to, up or down, either
The
way to lengthen or shorten valve travel.
The side
idea can be seen best in No. 2 photo.
shaft is intended for a pump, and the worm and
spur wheel were taken from an old clock. The
wheel

has 30 teeth.

The rough-looking boiler shown in No. 2 will
drive the engine for 25 mins. with one lot of water,

August 25, 1910.
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and is only 2* ins. by 5 ins., and stands in an old
box iron, and keeps up steam well when fed with
small pieces of wood. Gas is not a common thing
I forgot to mention the base
in Adelaide yet.

Two MODEL

STEAM

ENGINES AND

plate is of cast iron (part of an old stove), and the
base is of pine, lined and painted to look like bricks.
The other model was intended for a boat, but,
The
alas! the boat is still waiting to be made.
engine is constructed in almost the same way as
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the horizontal, but is only a single-action S.V.
Cylinder is -} in. by 1 in., and has an octagonal
cover; the ﬂywheel is not shown in photo.
In conclusion, I may say that both engines run

MODEL BOILER.

By V. H. MASSEN.

very well, considering the way they were made;
the horizontal can be made to go at almost any
Trusting
speed by adjusting the travel of S.V.
you will ﬁnd room for this in your valuable journal,
V. H. MASSEN.
I remain, yours very truly,

August 25, 1910.
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at Darlington this year? (a) What are the numbers of the loco
motives ot the V: Class?
We are unable to supply th'u information at present as it has
not been made public. The authorities at Gatesheadare as yet
keeping the particulars secret.
200 Watts. E. B. (Leeds)
[23.351] Knpp Dynamo.
dynamo. The armature is 3 ins.
writes: I have a Kapp
diameter, 4 ins. long, 12 stype
ots 5-16ths in. wide, in. deep; pole.
pieces, I} ins. thick, 4 ins. broad; winding space between ﬁbre
ﬂangesis 2} ins. I would like machine to work at 25 volts and
as much current as
'ble. 1 have No. 10 and No. 14
give
andbooks, but this is diﬁerent in proportion to scales given
therein. Will you kindly advise the gaugeof wire for armature;
also gaugeof wire and weight of wire for magnets.
You do not state whether the ﬁeld-magnetis of cast iron or
wrought iron. We assume that it is of cast iron. Wind the
armature with No. 20 gauge o.c.c. copper wire, ﬁlling the slots.
You will probably get in 40 turns in each slot; weight about
r} lbs. Wind ﬁeld-magnetwith No. zo-gauges.c.c. copper wire;

The Society of Model Engineers.
[Reports 0/ rnrmngs should be sent to the oﬂiccs 0/ Tu: Moon.
ENGINEER wuhoul dclay, and will be msrrled in any par
ticular issue i/ receiveda clcar nine days beforeits usual dale
0/ publication]

l

London.

FUTURE ii'lEE'l“lNGS.—l\r'10n(lay, September 5th, at
the Caxton Hall, at 7 pm. First meeting of the
l.)emonstrati0us in turning and
W'inter Session.
the railway
ﬁtting, brazing and tool grinding;
tracks will be in operation and members are re
Readers
quested to bring and run locomotives.
who are thinking of joining the Society should
make a point of attending this meeting and may
obtain tickets (free) by post from the Secretary.
Those joining now only pay half a year's subscrip
tion to cover the eight months to April next.
Tuesday, September 20th: Ordinary meeting——
Full particulars of the Society and forms of applica
tion may be obtained from the Secretary, HERBERT
G. RIDDLE, 37, Minard Road, Hither Green, 5.15.
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Quei'ies and Replies.
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N°23351

8

is

lbs. on each limb. This will give about 16 layers. Put
about
on as much as you can, connectingin shunt to brushes. Probable
output
about amps. at 25 volts. The speed must be deter
mined by trial. Try the machine at the speed you mention. I!
ﬁeld-magnet Is wrought iron you will be able to run at lower
speed.

?

a

a

l-

1

T- (Henley) write“
am
[I89] Wire Resistance.
making resistanceand have tried to wind German silver wire
iuto coils (without lathe), but without success. it seemsalmost
as spn'ugyas steel wire. 15platinoid or somesimilar wire softer
so, kindly inform me of the smallest gauge which will pass
amps. without its temperatureexceeding boiling point, and
amount required to have resistanceof I5 ohms.
We suggest the use of “ Eureka ” wire (obtainable from
any of the electrical ﬁrms advertising in our pages). No. To
S.W.U.
probably the most suitable size for your purpose.
great accuracy
required,
would be necessaryto make a
practical test, passing 15 amps. through piece of the wire under
similar conditions to those which will obtain in ractico and
measuringthe temperatureattained. About 43 lbs. 0 wire would
be required. lt
impossibleto get a resistanceof :5 ohms using
wire capable of carrying
amps. without employing about this
quantity.
“
Princess of Wales " Locomotive.
[173] Small Model
W. N. (Whittington) writes: It
proposedto build two locomo
tives, in brass and iron, from the drawings of your cardboard
is

r
5

is

a

it

is

If

is

I
5 It

[Attention is especiallydirectedlo lhc various conditionsgivenbclow,
and no noticewill be taken of Queries no! complyingwill; the
directions therein stated. Leders containing Queries rnusl be
marked on the top loll-hand corner 0/ the envelope"Query
Department." No communicationsbul those rdnli'ng lo the
Quon'csshouldbeenclosedin thesomeenvelope.
Querieson subjectswithin thescopeof this column are replr'edlo by
post,freeof chargz,undcrthefollowing conditions:—(1) Queries
dealingwith dislincl subjcclsshouldbewriUcnon diﬁerenlsheds,
on onesideof thepaperonly. and thesender'snarneuusr bein
scribed on the back. (2) Queries should be accompanied,
whcrcvcrposmble.with fully dimensionedsketches,and corre
spondcnlsare recommended
to hcep a copy 0/ Mar Queries[or
reference. (3) A stampedaddressedcnvclope(nol posl-card)
should mmnably be enclosed,and also a “Qucn'n and Replies
Coupon" cut out from the advertisementpage: of {hecurrenl
issue. (4) Queries will be answcrcdas early as possibleafter
which,inlhcopr'monollhe Editor, are bcyond
receipt. (5)Qu¢rr'¢s
thelegitimatescopeof this colurnnwill either be rdurned lo the
under wilh a nohﬁcah'onto thateﬂecl,or will be re/errrd to T HI
Moon. Enomna Laboratory,whencea feewill bequotedfor sup
plying thedesrrcdinformationor drawings. (6) Queriesrelalmg
to enqurrrcswhich have beenreplied lo a! some previousdate
must be accompaniedby a copy of the original query,togdher
with our reply to same. Both the dale of such previousquery
and thenurnber0/ our reply rnuslalso begiven. (7) A ll Queries
should be addrcsscdto The Edilor, Tun Moon. ENGZNIER,
26-29, Poppin‘s Court, Fla! Street,London, E.C.]
The followingareselected
lrorn the Quarterwhich havebeenrepliedlo
recently:—
13- E- M- (Milchalu)
[ZI3] Small Dynamo Troubles.
writes: (I) l have a dynamo, 10volts 5 amps, which I usedonce,
and it lighted the lam )5with which I testedit satisfactoril '. But
another time, when
was running it, after having used it for
lighting, l short-circuited the two terminals, also one of them
With the commutator while revolving. Since then I cannot get
it to generateenoughelectricity to light a 4-volt 4 c.-p. lamp, or,
indeed, to generateany current at all, however fast I drive it.
Its proper speedis 3,000r.p.m., but I have driven it up to 3,500
r.p.In. Why is this?
It still runs well as a motor, being driven
very powerfully by a 4-volt zo-amp. accumulator. (2) Supposing
I wish to charge (i) 4-volt accumulator from this, whosecharging
rate was 2 amps., how should I reducevoltage to 5 and amperage
to 2 ? (ii) Two 4-\'olt accumulatorswhosechargingrateswere each
I} amp., how should 1 reduce amperageto 3 but keep voltage
at 10? What is the largest size dynamo (giving voltage and
amperage) which can be driven by a r-3rd h.-p. gas engine?
(I) It looks as though somedamagehad beendone by the short
circuiting—u'ulsburnedout, or somethingof that sort. We suggest
a thorough test. (2) (i) A 4-volt lamp taking 2 amps. should
be connected in series, also a little resistancewire to admit of
regulation. (ii) The resistance wire alone would do for this.
Note that amperageWould be only Tb, not 3, as you state. A
l-3rd h.-p. engine is suitable to drive a I5o-watt dynamo (say,
one giving 3 amps. at 50 volts, or 5 amps. at 30 volts). Wattage
is the product of voltage and amperage.
H. W. D. (south Shields)
[204] New N.E.R. Locomotives.
What are the dimensions of the new North-Eastern
writes: (I)
"
"
Railway Atlantic locomotivesof the VI class,built, or building,
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In order to ac uire little experiencewith high-frequencycurrents
made smjll Tesla coil to my own design, which, owing to its
size, onl yields a thin blue r-in. spark at best. The primary is
coil 0 No. 18 S.W.G. copper wire, one layer about 20 turns,
ins. long, in. diameter. The secondary of No. 36 S.W.G.
s.c.c. copper wire wound on an ebonite cylinder 1} ins. diameter,
nearly
ins. long (400 turns). These are insulated from
and
one another by the ebonite tube and by the tube being ﬁlled with
oil. My Leyden jars are beakch ins. high, coated to half their
height, and of such capacity that one of them reducesa continuous
ins.
the
4-in. spark to a continuous thick blue {-in. spark
longest continuous spark the cbil gives). (1) Could you 've me
suitable dimensions,or start me on the right track to esign 3.
Tesla transformer to work with my coil, and 've me 3-in. or
yden jars would
at least zl-ln. spark? (2) How many of my
suitable capacity for the Tesla? Mr.
be required to make up
Pike in an article in Tue Monai. ENGINEER mentions neither the
size of coil nor the capacity to be used with the Tesla coil he
describes.
We think the diametersof your coils much too small and would
suggest secondaryinside primary with about in. clearance
everywherebetweensecondaryand primary. The secondarymight
be or ins. in diameter, and, say, ins. in length, the primary
being of thicker wire than No. i8, say No. 12, spaced its own
thickness or even more, in winding, to reduce self-induction.
The primary may be made little shorter than the secondary,
say
ins. The above-mentionedclearance on the assumption
that the whole transformer oil-immersed, method which we
recommendfor all but the very smallest coils. Do not use any
iron core. We think that designon theselineswill give you the
results which you desire. The primary wire may be bare so long
as is supported (by its own stiffnessor otherwise)so as to keep
properly spacedand in right relation to the secondary. We have
no experienceof beakers used for Leyden jars, and we do not
know whether they are of the best kind of glass for the purpose.
Having made your Tesla, you will easily ﬁnd out what
the
correct capacity suited to the spark coil and the Tesla by experi
mtﬂl.
for “ M.E."
Fire Engine.
0. H.
[219] Castings
(Hebburn) writes Will you tell me any ﬁrm adverthe to supply
the full set of castingsand parts to complete the workin mode
Motor Fire Engine (supplementto Tun Moon. ENGINEER, anuary
2nd, 1908)
Yes. En ulre of Messrs. Baker Bros., 287, Sandal! Street,
Hulme Hill ane, Manchester.
[12,4201 Walschaerts Valve Gear for l-ln. Scale Loco
H. O.
(Lee) WI'llr-SZWould you kindly assist me
motive.
with dimensionedsketch of \\'ills(‘hd€rl5gear for my locomotive?
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terminalsand opening circuit betweenthe terminals,short-circuiting
of this method of testing can
the condenser. A full description
“
be found in Hare's book on The Constructionof Large Induction
Coils," 6s. 4d. post free. (3) A galvanometerof any type can
beemployed; one having a resistanceof about 800ohmsis suitable.
(4) These supplementary resistancesare for use as shunts to the
galvanometer, and the ﬁgures mean that the three coils have
respectively a resistance of r-gth, r-ggth, and r-gggth of that
of the galvanometcr with which they are intended to be used.
So we recommend that you ﬁnd what is the resistancethat the
galvanometer requires to be (either by measuring the resistance
of the shunt coils or by enquiringof the maker), then get a galvano
meter to suit.
E. I.
[23,186] Former Winding for Small Motor.
(Southampton) writes: If I am not asking you too much, Will
you kindly give me a sketch of a former for a small motor I am
making? Armature is 4i ins. long, if ins. diameter, eight slots,
5-roths in. wide by i in. deep,commutator eight sections,so there

it
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condenser
(3) What is the best galvanometcr to use
? (4) havehad oﬂeredmeaunit readingr-gth, i-ggth,
with bridgecapacity.
this for, and is it advisable to have one?
i-gooth.
What
is
and
(i) Connectionsaremade as shownin the accompanyingdiagram
(Fig. i). (2) The connections for measuring condensercapacity
are the same as shown above,except that the unknown resistance
is omitted and in its place is introduced the condenserand other
apparatus as shown in Fig. 2. A vibrating contact-maker (a
tuning fork ﬁtted with tenninal at its stem and ﬁne contact-piece
at end of one limb) acts in the gap betweentwo wires from the
bridge terminab, alternately connecting the condenseracross the
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will have to be two coils in each slot. Should they be placed
side by side or one on top of the other? I expect they will be
side by side. This is for a motor which I asked you about (Query
No. 22,538,November 10th). I have ﬁelds wound and armature
ready for wire, commutator made.
The most usedand nealestmethod of former-windinga two-pole
armature is that known as the Eickcmeycr system; it is difﬁcult
to describe, however. If you can refer to Professor Sylvanus
Thompson's latest book on " Dynamo Electric Machinery,” Con
tinuous Current section, you Will ﬁnd some illustrationsshowing
the shape of the coils. A description is also given, with illus
trations, of the Coils and former in THE MODEL ENGINEER for
May 20th, mm. The coils may be arranged side by side or one
over the other. A simple method is to wind the coils in plain
loops, place them in the slots, and then bring them down into
place one over the other, so that each coil lies in the bottom of
one slot and at the top of the other.
writes:
A. J. D.
[3oo] Small lesla Coil.
(Leytonstone)
If you could give me a little information on
t e following points
I should be very much obliged. l have made, from your instruc
lions, a 5-in.-o-in. spark coil, which works very satisfactorily

(

W. P. H.(Dovcrcourt)writcs:
Bridge.
[r91] Wheatstone
I enclosea mu h pen diagramof a \Vheatstonebridgewhich I have
offered me. \ ould you kindly give me the following informa
tionz—(i) A rough sketch showing connections for riicasuring
resistances. (2) A diagram showing connections for measuring

189

(

model, “ Princess of Wales," which can be propelledwith steam.
We would be pleased if you would kindly answer the following
nestions :—-(1) Is it possibleto build a working model from the
wings mentioned? (2) What class of boiler would be most
suitable? (3) What size cylinder would be required to drive the
model? (4) Could the boiler be ﬁred with a Primus burner?
“ Princess of Wales " is a most unsuitable prototype to
The
choose for modelling upon so small a scale as that of our card
board model. We consider it impracticable to attempt to make
such a working model smaller than to l-in. scale. (1) No, you
could not make the detail parts, ﬁttings, etc., in metal without a
good deal of modiﬁcation. (2) We advise one made according
to the designs in the Query columns of our issue of July 7th.
(3) We suggest one l-in. by 1-in. (l-in. scale). (4) No. Use
methylated spirits, with wicks.

ll
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l have Mr. Greenly's book, but I am afraid there is not sufficient
information on this particular gear to enable me to do it myself.
I have tackled this for a long time, and incidentally spoilt
about 2 sq. yards of drawing paper; but if you will let me have
'our assistanceI should be greatly obliged. I particularly want
Valschaertsgearso that I can try different settingsof the valves,
which I could not do with the modiﬁed form shown in the book:
and I can only fit two instead of four eccentrics,not having room
on shaft. Particulars z—(‘entre of cylinder to centre of crank
shaft, 6| ins.; cylinder centres, I} ins. (valves on top); centres
of valve spindle, piston-rod,I 5-Ioths ins. ; steamport, 3-3zndsin. 2
port bar, 3-32nds in.; exhaust port, 3-I6ths in. by §~in.; lap,
I-32nd in.; therefore, travel, } in. I have not made my con
meeting-rodsyet, so cannot give you centres.
We have carefully consideredyour query and think that some
how or other you have missed the whole schemeof Walschaerts
valve gear. In the ﬁrst place, you say that you can only fit two
eccentricsand not fonr. Except in specialcircumstances,of which
we cannot at the moment recall an example, only one eccentric
for cach valve motion '5 reqmrcd. The secondary motion which
governs the functions of " lap and lead." is derived from the
connecting-rod, crosshead or piston-rod (according to which is
mechanically the most convenient). We have lately written a
reply to anotherqueryfor thesecolumns(seeJuly 215! issue)which
describesthe generalfeaturesof the gear. We do not seehow you
have failed to absorb the information given in Greenle book. Of
course,in soComprehensive
a treatisetheinformationis condensedt0
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with the lever in full gear.
Most ordinary proportions give
this, and it is the amount of the lap the designer deades
upon which settles this factor. You ﬁxed I-32nd in. la as the
most convenient. Under such circumstances you we
have
probably obtai mi a cut-off of about 95 per cent. in full gear.
This would not have made a lot of difference to the range in
“
the different points of cut-off obtainable by linking up' the
reversinglever. Strangely enough,it affectsthe exhausting point
and the compressionstage. As a lap of I-32nd in. is hardly worthy
of considerationwhen one thinks of the extra mcChanisminvolved
in providing the movementsit requires,and when one remembers
the “ lost motion " such mechanismwould very likely also ro
vide—to render the value of the lap nugatory—we, the ore,
suggest that you alter the same to I-Ioth in. In a Stephenson
motion, it involves no more mechanism to provide for lap and
lead. This is not the case in Walschaerts and Joy's gear. And,
therefore,if you must have lap, then justify the existenceof the
extra ear necessaryby adding enough lap to the valve. Another
int 15 that if you wish to tryditierent settings a radial gear
15the best. All you have to do is to put in a valve with more
"lap" and to shift the anchor link up into the holes above.
This procedure,you will see,givesmoremovementat L L and allows
a greaterlap and lead, the dimensionL L beingﬁxed by the follow
ingdimensions:-——L
L must equal (2X lap)+(2 X lead), f.¢., “ twice
the lap plus twice the leiul." In your case the " lead " may be
left out of the IIIathematical considerations. Make L L twice the
amount of the " lip" of the valve and get " lead" afterwards
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SETTING-OUT WAIsanERTs
the smallestcompass,but it is all there. Fig. I78, pageI54, dcscribcs
a simplified Walschaertsgear, in which the lap and lead portion is
omitted. At the end of the descriptionof the gear, the book says :
“ The
[modified] gearis really a poriion of the famous \‘v'tllSCl'lAlt‘l'lS
valve gear shown [fully] in Fig. I78, in which the advanceof the
valve Is obtained by a second seriesof levers actuated from the
piston crosslieud." The words placed in brackets in this quota
tion are ours. On page 156, we have the full gear (Fig. 178)
arranged for a {-in. scale model, and Figs. I70 and we show the
methods of setting out the lap and lead portions. Fig. I79 is a
device used on some Continental engines which is applicable to
models where a very small lap is desired. However, as you are
not clear on the subject, we trust the accompanyingdrawing,
togetherwith the reply to the other queries just mentioned,will
put you on the right track. III the first place, the lap you have
chosendoesnot warrant the additionof the lap and lead mechanism
you propose. You mi *ht as well be satisﬁedwith the simplified
motion. In any case,ll you adhereto theuseof this lap, youwould
be bound to use the device shown in l‘lg. I79 of tireenly's book,
or someequivalent arrangement. The lap and load pins (A and C,
Fig. 180) would have to be very close together and the usual
construction adopted in Joy's and Walschaertsvalve gearsabun
doned. Another misconceptionas to the functions of a reversing
has provisiorm for lap and lead, is possible in that
gear which
"
you say I particularly want Walschaerts valve car so that I
can try different settings of the valves.” _Certainy Walschnerts
gearis the best for making small differencesIn setting. But in a
locomotive, the setting of .I go.“ is practically fixed by the
necessitiesof starting. The point of cut-off in any fully
developed ('10., not simplified) gear is variable by the simple
process of moving the reversing lever, The cut-off should
not be less than 75 per cent. to 77 per cent. of the stroke
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VALVE GEAR.

by a stroke of the ﬁle on each edgeof the valve. Having settled
the chd question of lap, the " lap and lead " levers may be
fixed up. The vibrating lever in a model should be as long as
possible,as the stroke being a fixed quantity the top pins may
be placed farther apart and a better mechanical construction
Obtained. The anchorlink may be anylcngth. Uf course,it must
not be absurdly short. The up and lead leversbeingset out, the
horizontal ccntreline of thecurved link is autOmaticallyﬁxed. The
choiceof centre of the pivot dependsupon the rest of the design
and a convenientmethod or place of ﬁxing. In any case, prefer
ably make the eccentricrod rather than the radius rod the shorter
of the two. The travel of the eccentricis fixed by the travel of
the valve and the point of connectionof the eccentricrod to the
curved link. In the present case, twice the lap plus twice the
port width is the travel re uircd. This equals 5-16ths in. and a
throw of eccentricof 7'32l135——f.€.,
7-16ths pitch circle is all that
is necessary,although I5-32nds in. will allow for a certain amount
of lost motion,and this amount is shown on our drawing. The
suspensionjoint of the eccentric rod to the curved link cannot
Very well be on thc centre line of the cylinders and, therefore,the
position of the eccentricmay seemto you abnormal. It is not so,
however. It is to all l'llt‘llIS and purposesexactly 90 degs. in
advance of the crank-pin (C.P.). This will be seen to be correct
when you set out the link tnily vertical as it should be for the
position of the LP.
Then draw a dotted line B E to the centre
of the axle. Lines practically at 90 degs. to this line from the
joint of curvedlink and rod and the centreof the axle respectively
should pass through the curvedlink and ﬁx the pivot int in the
eccentric pitch circle incidentally settling the length 0 the eccen
tric rod. The throw of the eccentricand the length of the curved
link should be proportionedso that the die block does not swing
through an arc of more than 50 degs. under any circumstances.

The Model Engineer and Electrician.

it will depeid considerablyon the inductance which you em

In the present case it is 42 degs. This does away with all other
rules ior proportioning the link. and is universal in its application
to various sizesoi engines. Now we come to the weigh-barshait
As to this, the writer cannot say much. Everything depends
on the boiler barrel and its relative situation to the valve gear.
In a lar e-wheeledengine the weigh shait would most likely have
to be be ow the C.L. oi motion. Ii not, perhaps you could ﬁt up
the arrangement employed on many Prussian engines, and on
the new G.W.R. 4-cylinder locomotivesin which a slotted radius
rod and a die block is used. See the reply to the other query
mentioned.
Installation. 1. C. B.
[23.463] Wireless Telegraphy
(Wembley) writes: I wish to construct a wireless receiver, to re
ceive messagesirom a iriend near Peterborough. He has a 15-in.
spark coil, secondaryoi No. 36 wire, working with mercury break,
per minute. (1) Could you
me an idea oi the size
313,000
0
the aerial in the 0
country sugive
table for above, as small as
reasonable? Re
ver. I propose using the improved wheel
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ploy. (9) Probably. (IO) Any sensitive tele hone oi very high
resistancewill work. (it) Seven strands oi o. 22 tinned copper.
H. C. (Cardiii)
[232] Model Stationary En ine.
would be much obliged
you would answer me the
writes'
iollowing. (r)
have pair oi cylinders, i-in. bore, rl-in. stroke,
and all motion, with reversing gear ﬁtted to
locomotive irame
which was building ior {-in. scale(LC. Railway 6-couplcdexpress;
but as my space very limited, thought oi taking cylinders 08
and converting to an undertype engine. Do you think
could
successiul engine (cylinders are outside ones)? Would
make
ou recommend ﬁretube boiler or water tube?
like the
atter, they are much easier to make. My idea oi
boiler was—
to ins. diameter,with six tojeight water tubes
inner barrel,
ins. diameter; inner barrel, about :8 ins.
outer casing, 4) to
long, and ﬁred by two Primus burners,and work at about 60 lbs.
as cylinders are very well made. (2) should like to know
at
iretsaw? Should have to
60 lbs. above engine would drive
which are ins. long, and most suit
shorten the connecting—rods,
able size oi ﬂywheel ior above,and iorce pump? (3) have
{-in. bore, rQ-in. stroke cylinder. Would that be suitable ior
hope my letter not too lengthy.
making steam purnp
(r) A water-tube boiler will give good results. The boiler
reasonable;
the water tubes may, however,
dimensions are quite
and arrangedin the mannerdescribed in Mr.
be larger in number
“
Greenly’s book, The Model Locomotive," with the tubes in two
rows and separatecastingsior upcomersand downcomers. About
eleven tubes may be ﬁtted. (2) Yes, you should be able to get
the en he to drive iretsaw. Shorten the connecting-rods the
genera designoi engine requires
9-in. rods are rather long ior
stationary engine. About 4} to
ins. would be ample. Use
6—in.ﬂywheel. (3) Yes, you may use a steam pump and the
cylinder will do well. The ram should be in. diameter.
;
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[:30] Becoming an Engineering Draughts
man, li.P. B. (Edgbaston) writes: \Vould you
be so good as to give me some iniormation as
to (1) what
the usual method 0i becoming a
draughtsmnnin a motor or
engineworks. and how
long would
take to qualiiy.
the
(2) What
averagesalary aitcr, say, two years' experience
and onwards? (3) What are the usual hours
oi working, etc.?
have seen
large number
oi advertisementsin the engineering papers ior
draughtsrneu,and would like any details as to
usual work, etc.

/!1$U/afor

Wif"

fa

a

a

f/////////

>77”?

is

a

TransmI/rer

2)

and
The best method
to go through
workshop training, spending four years or so in
the capacity oi an apprenticeand gettingas wide
knowledgeof machinery, workshop processes,
materials, etc., as possible—not omitting some
time spent in the patternshop and ioundry. This
provides ioundationof practical experience,the
want oi which can never be quite compensated
ior by the study oi theory. Aiter such train
ing, although one may not have becomean expert artisan in any oi
the differentclassesoi work sampled, one has gainedat least'the
knowledgeoi what can be donein the shopsand the meansusedior
doingit. This knowledgewill enableyou whensuppliedwith onl an
outline or generaldescription oi apparatus to be drawn, to 61 in
details and workshopinstructionssuch as will be iound satisiactory
in the shops. Thus, obviously the way open to you to become
designerand, therefore,to reach thebestpositions in thedraughts
man line. True, one who has had no workshop experiencemay
earn his living as draughtsman. Aiter sometraining in draughts
manship and a little experiencein the otﬁce,he might get salary
oi about 305. week. But unless he takes steps to supply the
workshop knowledgehe lacks, he can be little more than tracer,
or a copier oi the drawings oi others, and as such, can have little
hope oi greatly improving his position. (3) The drawing ofﬁce
has usually shorter hours than the workshops. Work beginsoiten
at 8.30,and minimum oi about iorty hours per week worked.
(i
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H. L. B. (Heme
[2891 Starting Electrical Engineering.
Hill) writes: (1)1 wish to becomean electrical engineer, and to
start with proposeto get into generatin' station as an im rover.
(2) Is
necessaryto go to Technical College to study or the
above, or can this be obtained irorn books? (3) Are there any
books that can study on this subject
ii so, pleasegive name,
where obtained, and prices.
(1) This might be done, but we reco'nmendprevious experience
in the shops oi a manuiacturing electrical companv. See re
in our issueoi March 3rd last. (2) Private study (preierably
the help oi evening classesor some such tuition) will do much,
but cannot make good the lack of practical engineeringtraining,
such as one gets in the shops. Study
essential, but to spend
year or two at
technical college not, though may be of
great value. (3) You must ﬁrst get
good i-oundation laid oi
general electrical engineering knowledge by studyin such books
as Perrin Maycock's “ Electric .nghll'lg and Power gistribution."
You can then study books dealing specially with central station
work. We send you our book list herewith. You would
,probably
ﬁnd Mr. Taylor's book, “
Guide to the Electrical Examinations,
oi practical value to you.

a

aa

I

(9)

coherer and polarised relay described in HowgraveeGraham's
twoshilling book. (2) Would this make a sufﬁciently sensitive
and practical apparatus ii well made? How about the electro
lytic detector? (3) Are these correct connections (sketch not
reproduced)? (4) Need the relay have so high a resistanceas
1,000 ohms as described, when used with wheel coherer? Could
you give me suitable particulars ior (5) tuning coil; (6) choking
coils; (7) potentiometerwire? (8) My house is semi-detached,
one oi a row iacing west and iairly high, though not on a hill,
and surrounded by moderately undulating country. Would the
iollowing aerial (not reproduced) be suitable ior receivin , and
how would I calculate its wave-length? Averageheight 0 aerial
Would stand chanceoi etting satis
irom ground, 55 it.
communication
iacto
(10) In using telephone with electro—
in your sixpenny
would such a one as described
lytic liiretector)
"
"
handbook Simple Electrical Working Models serve (rr) What
theaerial
copperessential
might
useior
ls
should
gaugewire
have had a good deal oi experiencewith general
mention
mechanical, and electrical apparatus, though this my ﬁrst prac
“
tical attempt at wireless.’ An early reply to my querieswould
greatly obli
etch herewrth reproduced. (2) We do not recom
(t) See
wheelcohererand relay. Nearly all modern
mend the combination
" wireless " employs either magnetic, electrolytic, or crystal
the
amateur
we recommendcarborundumcrystal
For
detectors.
and a telephone. (3) We iear that the tuning coil shown in your
little
or
no
use,
as the coherer
“voltage
oi
is
diagram "
operated device. Tuning with such devicesinvolves adjustable
tuning
coils
in
you
and
combination.
use
condensers
(4)
resistanceas
certainly will not need so high
wheel coherer,
Three
or
four
hundred
should
coherer.
do.
ﬁlings
with a
(5) Say
:00 it. oi bell wire wound on curtain pole and scrapedwith sand.
side
so
to
bare
the
sliding
one
as
wire
and
make
paper all down
contact possible. (6) Choking coils, ﬂaw hundred turns oi, say,
wooden
bobbins
with
no
iron
core.
Potentio
on
No. 26 wire
(7)
quite possible that
rneter wire; 40 ohms total. (8) We think
the aerial you sketch would be suitable, but cannot estimate its
very closely, as we are more used to ﬁnding wave
wave-1e
length 0 aerials such as we sketch here. Moreover,in any case,
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and Inrubus gave a most excellent
account of themselves at the Crystal Palace,
on Saturday, August 13th.
On Thursday
in the previous week Messrs. Broughton and Teague
were also to be seen on the Intermediate Lake,
with their two craft; but neither on that occasion
nor on any previous one havc we witnessed such
"
"
a ﬁne demonstration
of speed and
staying
The Folly
power as we did on Saturday.
put
up a speed which made all her own former per~
formances records
of the past, whilst Incubus
maintained the reputation she earned in the last
MODEL Eucmenu Speed Boat Competition.

III

8

It

ﬂ

'

unfortunately, not possible to announce
the Saturday's trials in time to enable any who
would have liked to avail themselves of the oppor
tunity of witnessing them, but there are, we believe,
prospects of further demonstrations in the future,
when those who wish may possibly be notiﬁed in
time to make attendance possible.
t
i
Q
was,

The behaviour of Incubus under steam is remark
The circular course
able in more ways than one.
method of running, on the one hand, and the
or
elimination of common mechanical defects
weaknesses
(which hitherto have made appreciably
long runs impossible of attainment) on the other,
have so cleared the ground that one is now able to
see further ahead—to see difﬁculties which hitherto
were obscured
by the existence of the many greater
and even fatal defects with which the speed boat
When we say that
builder is only too familiar.
.
appreciably long runs have hitherto not been pos
sible, we do not refer particularly to Incubus, but
rather to the general state of the sport as a whole.

i

¢

‘

Incubus takes a lap or two to get into her stride_
A considerable number can then be run off at
after which it appears to fall
her best speed,
off to a comfortable 14 miles or so, and at this she
her fuel supply gives
will run indeﬁnitely—until
out. The reason for this is not far to seek, and it
constitutes one of the troubles just referred to
which really high-speed, long-distance boats, will
have to contend with next. It is a matter of
and ingenious and reliable as is the
lubrication;
equipment ﬁtted to Incubus, she feels this trouble.
The question then becomes: How can we make
the inevitable diﬂerence between the indicated and
the brake horse-power as small as we are always
wishing it to be ?

i

'

Q

The Open Model Flying Competition, under the
Rules and Provisions of the Acre-Models Associa
tion Branch of the Aviation Section of the Motor
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Union of Great Britain and Ireland, was another
event of some importance to take place at the
Crystal Palace (Football Ground), on August 13th.
The ﬂying commenced at 2.30 pm, and continued
almost as long as daylight lasted. A feature of
the meeting was the orderly way in which the
several classes were run (or shall we say ﬂown?)
off.
There was a delightful absence of confusion
and hesitation, a fact which the ofﬁcers of the day,
and those who were responsible for the preliminary
arrangements, may reﬂect upon with the highest
satisfaction.
The afternoon's sport, on the whole,
was interesting, and the weather, though dull, was
favourable to the event.
A few models put an
end to their own performances for the day by
alighting on the roof of the covered stands, and
one, as has become the custom now-a-days, ﬁnished
a ﬁne ﬂight at the top of a large tree outside the
ground. The results of the Competition at the
time of writing are not to hand, but we hope to
include these in a subsequent issue.

Answers to Correspondents.
N. G.

B. (Moseley).—Enquire
Messrs. Stuart Turner.

of our advertisers,

Notices.
The Editor invites corres deuceand original ccnitributionson
all amateur mechanical an electrical subjects. Matter inlended
(or 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, whm sending contributions, whether
remuneration is expectedor notI and all MSS. should be accom
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VIEW OF THE LABORATORY SWITCHBOARD.

Under this heading we propose describing, in
some detail, the construction of our switchboard
and its connections, which will probably run into
As a preliminary we give here
several numbers.
two photos, of which Fig. I is a general view of
It is divided into two parts, of which
the board.

at the right-hand end, carries the
smaller,
and the larger, the
motor-controlling apparatus;
in connection with the
switches,
etc.,
meters.
mains, dynamo, and various batteries which have
the

['The rims upf'rarmg underthis headingare band on work adually
done, and EXPL‘YIMS round out in Tm: Moon Exam!!!
Labonﬂovyand School 0/ Aluham'cx]
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The connec
been installed for testing purposes.
tions actually shown on this view are those used
when charging the accumulator battery from the
5o-volt dynimo, the details referring to which
will be given later. Fig. 2 shows the framework
alone before mounting the panels.
It is interesting

I
l

and

Electrlciln.
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of the adapter or faceplate (not shown in drawing),
which screws to nose of lathe, to its face exactly,
by means of the three setscrews which pass into
it through the adapter, and, in addition, to lock
and hold in position in the shell the scroll (ring c,
which carries on its front face, articulating with the

FIG. 2.—FRAMEWORK FOR SWITCHBOARD.
to be able

to record that the whole board, and
some of the ﬁttings, were designed and made
by the laboratory staff assisted by students.
also

Trueing up a Seli-Centrelng

It

Chuck.

is our experience
that the generality of ama
"
teurs take the
self-centreing," as
expression
to
lathe
applied
chucks, too literally.
They imagine
that such a chuck will (or should) always set round

work within its capacity dead-true straight away.
As a matter of fact, the only chucks which can be
relied upon to attain this end almost perfectly,
are the split chucks, generally ﬁtted to the hollow
mandrel of a Precision lathe, and actuated by a
draw-in spindle. In this case a separate
split
chuck—that is to say, a set of jaws—is required
to each size of work treated, rendering a full line
of chucks a necessity in'general work, such as
clock making.
We think that, with care, the
ordinary amateur scroll chuck can be kept within
fair
limits of accuracy, so long as its owner
very
knows how to use it fairly, and how to deal with
it when it shows signs of inaccuracy.
Referring to the line drawing (Fig. 3), which
"
“
a section of such as a 3-in.
Cushman or
' gives
"
" lever scroll
VVhiton
chuck, it will be seen that
the chuck body is composed
of four main parts.
First, the shell a, which is hollow and contains
the three radial slots to take the jaws b. This has
a bored and turned boss projecting from its centre
. backwards, which is further shouldered down and
screwed with a ﬁne thread to take the backplate d,
which screws on it hard up to the shoulder. It
is the function of the backplate d to take the face

F10. 4.—Cnucx

BEING

TESTED FOR TRUTH.

jaws, the constant pitch helix, which controls the
movement of the latter when revolving the outside
This ring has to
of the knurled or scored ring.
be a nice ﬁt in the shell and capable of revolving
From this it will be clear
nicely in the same.
that any of four inaccuracies may account for
First, the adapter
the chuck being out of truth.
If so, this is easily remedied
may be out of truth.

The Model Engineer and Electrician.
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by re-turning and re-facing it on its own lathe (not
Second, the jaws may be worn,
on any other).
They are gener
and may be set right by turning.
ally soft enough in this class of chuck to re-turn.
When re-turning the outside of jaws, hold some
dead-round stock tightly in the centre, and, when
re-boring, clamp the outside of jaws tightly outward
in the bore of a dead-true ring. Take very small
cuts, and use self-hardening steel tools, kept up to
a sharp edge with an oilstone slip for the purpose.
Third, the scroll, or jaws, may be unevenly worn
in the teeth of the helix. With regard to the
scroll, it is very unlikely to be so unevenly worn
as to throw the chuck much out. ~ If it is, only a new
Also the jaws
chuck will get over the difﬁculty.
generally wear evenly in this reSpect; but if they
do not, nothing but a new set of jaws will meet
Fourthly, the back of chuck may be
the case.
out of truth relatively to the scroll. This latter
is found to be the most likely reason for inaccuracy
in this class of tool, and it arises from the backplate
screwing up, in course of uSe, tighter against its
To remedy this, ﬁrst
shoulder on boss of shell.
make sure that the adapter runs true on the nose
of lathe, having removed it from the chuck for the

CC

FIG. 2.

QC)
Fm. 3.

ILLUSTRATING

Nores on Heucorrmms.

T hen place the outside set of jaws [in
purpose.
the shell, and close the outer steps of same down on
to and against the face of the adapter, as shown
in the illustration (Fig. 4), and tighten up the ring
with its lever. If this is done properly, the shell
of chuck, together with the scroll, should run true.
Now face up the backplate, and the difﬁculty Will
It is better, before re
have been remedied.
turning or boring jaws, to verify the accuracy of
the backplate by this method.
~
\Vhen putting round stock in a self-centreing
chuck, always revolve it about half a turn Within
the jaws, with the latter just against the surface,
This allows the jaws to
before tightening up.
settle themselves evenly on the stock, and against
theiedges of the scroll, and start off at their maxi
Very often, if work'is running
mum of accuracy.
untruly, this will set it right straight away.

'
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More about Helicopteres.
One might suppose in considering a plain heli
that its stability in the air was exactly
comparable to that of a balloon, for, in the former
type of machine we simply have a direct-lift screw
providing buoyancy instead of a lighter-than-air
aerostat. In a dead calm the conditions under
which the machines are sustained are analogous,
but the moment a wind arises we ﬁnd the heli
coptere behaving in a manner that betrays inherent
It is true it is blown along by
lack of stability.
but until it
the wind, exactly as the balloon is;
acquires the same speed as the wind it is in a state
of unstable equilibrium, and, as can be very soon
“
I de
butterﬂies"
proved with one of the toy
last week, it “ﬂops” about in an ap
scribed
manner.
This remark
parently very distressed
helicopteres,
applies particularly to single-screw
but, as we shall presently see, not all double-screw
machines are free from this failing.
Fig. i represents a screw revolving on a vertical
form of helicoptere.
axis—the simplest possible
If a wind strikes this screw, as indicated by the
arrows, the effect is as follows: The blade of the
screw nearest the reader in rotating into the wind
is subjected to increased pressure, due to the fact
that its effective speed is its speed of rotation
plus the speed of the wind. Half a revolution
later, when it occupies the position of the blade
farthest from the reader, these conditions are
entirely changed; for since its direction of travel
is now away from the wind, the pressure is reduced,
its effective speed is now its speed of
because
rotation minus the speed of the wind. The direct
result of this unequal distribution of pressure
reaction is that the blade nearer the reader has
considerably more lift than the other, and a
couple is produced which tends to upset the
If the speed of rotation be low and the
machine.
speed of the wind fairly high, the blade farthest
away may cease to have any lift at all, and the
is a very erratic ﬂight—path.
I have
consequence
also seen a small helicoptere turn several complete
somersaults in this way when launched in a
strongish breeze, its trajectory being something
like that indicated in Fig. 2.
It is evident that a machine which is subject
to this sort of thing is of no earthly value—nor
aerial value either, for that matter—hence we
must cast about for some means of obviating the
evil. The most obvious and certainly the neatest
method is, of course, to introduce another screw
directly beneath the ﬁrst, and make it revolve on
the same axis, but in the opposite direction.
Apparently this solves the difﬁculty by simply
producing a recuperation couple equal and opposite
to the disturbing couple we are seeking to eliminate.
As a matter of fact, as far as stability in a wind
the tandem-screw machine is not so
is concerned,
very much better than the other, because although
it does introduce the couple that we want, that
couple is not equal—although opposite—to the
This is due to the fact that the
upsetting one.
upper screw exercises a considerable effect upon
\Ve will suppose that both are
the lower one.
made identically the same in diameter and pitch.
Then since the lower one is driving downwards
cop’cere
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air which already has a downward velocity, it
follows that it must meet with less resistance
As, however,
action and
than the upper one.
reaction must always be equal and opposite, and
the torques of the screws must balance one another,
the net result will be an increase in speed of rota
Now, directly the wind
tion of the lower screw.
screw
will
strikes the machine the slow-speed
feel the disturbing effect to a far greater extent
the higher-speed
one.
than
Imagine the upper
screw to have a peripheral velocity of 100 ft. per
second, the lower to have a peripheral speed of
150 ft. per second, and the wind to be 30 ft. per
Then one side of the upper
second in velocity.
screw will have a pressure represented by 100 + 30
= 130, against the loo — 30 = 70 of the other.
In the lower screw we shall have one side
-—
150 + 30 = 180, and the other 150
30 = 120.
Now, there is a much bigger difference between the
ﬁrst two ﬁgures than there is between the latter
two, and the upsetting couple is directly measured
Hence we see that if the two
by this diﬂerence.
tandem screws are of similar pitch, area and
diameter, we cannot obtain stability.
Instead of allowing the lower screw to rotate
faster than the upper, we might give it a greater
pitch, or a greater area, or a greater diameter,
but in none of these cases is the trouble eliminated,
because in every case the ﬁnal result is the same.
So bang! goes the tandem-screw idea—at least
as far as stability is concerned.
The only way of overcoming the difficulty is
to use two oppositely-rotating screws side by side,
when, of course, the differential action of the
screws upon one another entirely disappears,
but
the machine—at all events as a model—is a triﬂe
more complicated and involves a somewhat heavier
construction.
Apart from this it must be remem
bered that if in such a machine one screw should
differ, either in lift or resistance, from the other,
trouble of a new sort is bound to arise.
Leaving
this matter on one side and assuming that the
screws will be practically perfect, we are now in
machine of some ap
of a direct-lift
possession
parent stability, but unless provided with some
means of horizontal progression, as well as sus
taining power, it is of no more use than a balloon.
The obvious thing to do is to ﬁt the machine
tractors or propellers.
with a pair of balanced
Let us consider whether this will plunge us into
any fresh trouble for us to exercise our powers of
extrication upon.
From the foregoing it may be assumed that a
machine something like Fig. 3 would satisfy the
conditions which a helicoptere is devised to fulﬁl.
The question now arises: Ought it to be made to
"
sideways“? A little
travel tandem fashion or
reﬂection is sufﬁcient to show that it must be
inasmuch as otherwise the draught
"sideways,"
were
these
from the tractors—if
used—might
(I will not say would) have some evil inﬂuence upon
the lifting effect of the screws.
On the other hand
if propellers were used it seems probable that the
diagonal down draught of the lifting screws might
—here again it is only a potential case—interfere
with the propelling screws.
There is, too, another
case against a tractor system, inasmuch as—as is
well known—considerable rotatory effect is given
to the draught of air delivered, and if the heli
“
whirls,"
coptere had to work in such a situation of
not only might some proportion of "lift" be
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dissipated, but the disturbance might also inﬂuence
the stability of the machine.
Again, trouble arises if we decide in favour
of the “sideways,”
or crab-like model of pro
for this is clearly the worst possible
gression,
arrangement as regards head resistance, since in
these circumstances the body of the machinery
must be directly opposed to forward travel. Sup
however, we “plump” for "sideways,"
posing,
where are we going to put our propelling or tractor
screws.
In a line with the helicopteres,
under
neath, or above them i
This, I need hardly say, is a most important
consideration, because upon this depends
to a
large extent the—if I may so put it—longitudinal
If the screw is put
stability of the whole aﬁair.
on a level with the helicopteres, we shall have all
our weight below, and all our resistance above—
for it is pretty clear that revolving screws won‘t
offer very considerable resistance.
To have the
weight below seems necessary in order to gain any
sort of stability at all, and, if this be done, then,
"
“
when a sudden
head-on
gust be met, the
weight will assist its inertia, and we shall have the
usual consequence
of an acentric arrangement.
On the other hand, if we put the screw above or
below we shall again have acentricity—probably
I believe that ultimately,
to a far worse degree.
whether the helicoptere machine becomes an fail
or no, the above question will take a
acrom/JH
good deal of solving, because
any arrangement
wil be useless that does not result in stability in
all circumstances. I have no doubt that it can
be done, but at ﬁrst sight, and even on reﬂection,
it does seem as though the disposition of weights,
and propulsive power was going to
resistances
tax the helicoptere designer pretty heavily.
Of
course, I have so far only considered one particular
type of machine, of which there are any number
of variations, but I suspect that the same remarks
may be held as applying to them all.
Another thing strikes me, too.
Is it not possible
that, in the event of a helicoptere machine tra
velling on an upward diagonal path, its whirling
and the dead air they are continually
screws
carrying round with them may actually act ana
logously to planes, accompanied by the production
"
“
centre of pressure
on the resisting bodv ?
of a
If so, what will be its" eﬂect? Experiment
alone
"
can tell, hence I say
experiment!

White Star Liners “Olympic " and

“

Titanic."

THE work on the Olympic, says The Engineer, is
now so well advanced that it is possible to appre~
ciate the graceful lines of the hull. All the hydraulic
riveting is now completed, and various portions of
the superstructure are in evidence.
While the steel
workers have yet much to do, they have made such
progress that the woodworkers and others are able
to get ahead with their work in every direction.
The work on the Titanic is also proceeding very
A vessel with a rudder weighing 100 tons,
rapidly.
beams 92ft. long, and steel plates 36 ft. long, may
be naturally expected
to afford some interesting
details with regard to the machinery.
Each engine
crankshaft weighs n8 tons, bedplate 195 tons, each
column 21 tons, and the heaviest cylinder with liner
The castings for the turbine cylinder
50 tons.
weighed 163 tons, and for the propeller, which is of
solid bronze, 22 tons.

September I, 19m.
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exactly how the working of the engine is inﬂuenced
by the movements of what is known, {or the sake
“
Now, as a matter
of brevity, as the
spark lever."
"
fact,
is
of
it
not
absolutely necessary to provide
By
Pint-xxx."
for any variation in the position of this lever, for
"
The Effect of Advancing and Retarding the
it is quite possible to employ what is termed “ ﬁxed
Spark.
to have the spark occur at one
ignitionﬁthat
I have already dealt in these.Notes with the
constant moment towards the end of the compres
To be able to vary the moment of
sion stroke.
effect produced by advancing or retarding the
to occur
sparking and to cause
either earlier or later in the
a convenience,
stroke at will
however, which
appreciated
by the majority of motor cy
clists, as it places in their hands
an additional agency for control
and enables them to handle the
engine in a more decisive fashion.
The means
by which the
timing of the spark is set so as
to occur either earlier or later
The contact~
a simple one.
se
breaker of the magneto
cured in such manner that it
rotates with the armature and
its shaft, while the slip ring
carrying the ﬁxed segments, by
of which the platinum
means
points are caused to make and
supported in
break contact,
dependently, so that by vary
ing the relative positions of the
two after having brought the
piston to the position at which
it
desired the spark shall take
place when the ignition is fully
advanced, the other positions
SPARK LEVER AT HALF RETARD—
follow as a. matter of course.
M a? '
to place
The usual method
\ :9 ~6—
‘1
the piston at the end of the
compression stroke and then
revolve the contact-breaker by
hand until the head of the bell
just about to en
crank lever
counter the steel segment on the
slip ring, and the points there
fore just about to break, the
spark lever being placed, in the
majority of cases, in halt-retard
cus
position, while in some
tomary to almost fully retard
Now, from this
the lever.
will be seen that when the en
gine is working the act of ad
vancing the spark lever will
cause the spark to occur slightly
before the piston has completed
the compression stroke, while,
with the lever retarded, the
explosion will take place after
its
the piston has commenced
downward movement on the
ﬁring stroke.
W'hen
the
timing lever
-—AND AT FULL ADVANCE.
moved into advance position, the
slip ring carrying the segment
is rotated so that the bell crank lever meets the
spark in a motor cycle engine, ﬁtted with mag
I
neto ignition, but not in a direct manner, and,
segment earlier in the compression stroke, and when
as it would appear, not with sufﬁcient lucidity
retarded so that
meets it later in proportion to
i
to make it clear to some of my readers;
Too
for
the distance travelled by the engine piston.
I have been asked on several occasions lately i much advance will cause the engine to knock,
is

is

is

is

is

is

it

is,
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is

m,
\fofﬂé

it

is

it

is

it

is
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the explosion then takes place while the
piston is still some distance 06 completing its up
ward stroke, and too much retard will mean slow
running and heat, because then the piston will have
performed too much of its downward stroke before
receiving the impetus of the explosion, and the
facilities for clearing the cylinder of burnt gases
are impaired.
I hOpe this further explanation, and the sketches
by which it is accompanied, will clear up the doubt
of those who have written asking for further in
formation on this particular point.

because

Multi-Pointed Sparking Plugs.
Just prior to the start of the last Quarterly

Trial, when the machines
were
assembled
in
the hotel yard at Uxbridge, a motor cyclist, who
was‘competing for the ﬁrst time, and who had
in the handling of his
not had much experience
machine, complained in my hearing of having
trouble with the sparking plug in the front cylinder
This, he said, was constantly
of his twin engine.
getting short-circuited, owing to particles of car
bonised matter getting between one or other of its
three points, and he asked those about him what
remedy they could advise. I asked to see the plug,
and on its being removed it proved to be of the
three-point type, and all the points were of sub
There were signs of its
stantial construction.
and
having been shorted on previous occasions,
even then an accumulation of burnt matter was
On
adhering to the inside of the body portion.
obtaining permission to take what steps I liked, I
immediately broke off two of the points, leaving
only one to face the central electrode, and I also
reduced the gap between the two from nearly one to
After passing a contact
barely a half millimetre.
breaker ﬁle (a thing I always carry when motor
cycling) between the points, I replaced the plug,
and when I next had a chance to speak to the rider
of the machine he said that it had been running
no trouble
well all day and he had experienced
whatever from the sparking plug getting oiled up.
I do not pretend to assert that a single-pointed
sparking plug is superior to a multi-pointed one,
but there can be no doubt that the fewer the points
the less chance is offered for the lodgment of sooty
particles which nearly always throw the ignition
apparatus entirely out of action until they are
removed. If a multi-pointed plug is used it is
not a bad plan to set one of the points very close
in and the other (or others) with a slightly wider
This gives easy starting and also a. more
gap.
A little
powerful spark for subsequent working.
experimenting on these lines will often lead to
better results than are obtained from more ortho
dox methods.

Which is the Best
Motor Cycle?

Method

of

Driving

in

The driving of a motor cycle requires, after all
but very little more than ordinary skill and manipu
lation, but the question arises, which is the best
of the usual methods employed for the purpose.
The engine can be controlled either by means of
the throttle or of the spark lever or of the exhaust
Then, also, in certain circumstances
valve lifter.
the speed can be adjusted to the required level
for temporary purposes by manipulation of the
air lever and again by the use of a switch for
In the modern machines
cutting out the ignition.

Septi mber i, rgro.

ﬁtted with handle-bar controlled carburettors, it
is usual to arrange the gas and air levers together
near the rider's hand, but on at least one well»known
model, it is the spark lever and the throttle levers
that are grouped together, while the extra air lever
to the carburettor is manipulated by bending down
and moving a short arm attached to a slide on the
carburettor itself; this indicating, I suppose, that
to be largely
the makers
intended the.control
effected by varying the position of the spark lever.
In my own personal opinion, the regular control
of the engine should depend upon the movement
of the throttle lever, and, in a slightly less degree,
to the air lever, both of these being mounted
together where they may be moved, either inde
pendently or in unison, with one thumb or ﬁnger,
as may be the more convenient.
The spark lever,
being the one which should be the least required,
may very well be located alongside the tank, or,
for the matter of that, it could be set upon either
the same or the opposite side of the handle-bar.
Lifting the exhaust valve is all very well, but to
set the throttle, as some do, to give a high speed,
and then control the movements of the machine by
frequent manipulation of the lifter is the very worst
kind of driving.
It is hard on the valves and very
uneconomical, and results in sending the rider
along the road in ﬁts and starts instead of in a
regular manner, with even ﬁring all the time.
The best way is to advance the spark either to
its full extent or nearly so, open the throttle to
get the desired speed and adjust the extra air
lever to suit, so that even ﬁring goes on all the
additional
time; then, when hills are encountered,
power is obtained by further opening the throttle
as far
and on down grades it can be closed
There is nothing like a well-advanced
as possible.
spark and as weak a mixture as possible for cool
and economical running.

Replies in Brief.
diﬂiculty in getting
H. H. L. (Kingston).—Your
started is due, without doubt, to maladjustment of
The fact of the back
the exhaust valve lifter.
wheel slightly skidding while the valve lifter is
being held up shows that the compression is not
You must adjust the wire or
being fully released.
rod so that the valve stem is lifted clear of its
seating.

could hardly
L. S. D. (Bournemouth).—You
expect to secure much of a machine for the sum
Magneto ignition will mean a further
you name.
outlay, but you could begin with accumulator
ignition and then when the chance occurred change
over to magneto.
W. S. S. (Bath).--If all the parts are properly
assembled
the leakage of oil would not take place.
It may be coming through the tappet guides, and,
if so, new tappets, of larger diameter in the rod
portion, would be necessary.
larger silencer might not
G. F. (Wimbledon).——A
improve matters, but, on the other hand, might
for the outlet
to back preSSure.
Ax range
lead
area to be increased by enlarging some of the holes,
but do this by degrees, noting the result of enlarging
a few holes at a time.
for letter and
F. G. G. (Salisbury).—Thanks
appreciative remarks. No, would not advise you
to purchase the machine you describe.

The Model Engineer and Electrician.

September I , 19:0.

‘99

l

Simple ionisation Experiments
with a Wimshurst.

A

By C. ]. Warsaw.
WIMSHURST machine is a favourite

piece of

When,
apparatus for amateurs to construct.
however, its sparking capabilities and the
other stock experiments have been duly shown to
our friends, it is apt to be consigned to a cupboard
to get covered with dust, except at distant intervals,
when it is brought out to amuse the children.
of
Of late, however, since the introduction
wireless telegraphy, Rontgen rays, and other high
tension
work, inﬂuence electric generators have
assumed more scientiﬁc importance.
Among other
the \Vimshurst can advantageously be
purposes,
used for experimenting on the ionisation of gases.
Most of the work on electrons and ions have been
conducted by the aid of highly exhausted vacuum
tubes, the expense of which has naturally deterred
of moderate means from taking up the
persons
subject. At the same time, the theory of ions is
being so generally used in explaining many of the
facts
of
electrical
hitherto
incomprehensible
science, that most persons feel a desire to understand
what it means.
To acquire this knowledge, no
amount of reading is so efﬁcacious as a course of
practical experiments. There are a number of
simple ones, some of which I owe to a little book
by Prof. Righi, of Bologna, which can be per
formed in air at ordinary pressures, and which will
materially help to realise the necessity and meaning
of the theory of ionisation.
One of the simplest means of ionising air is to
It is
discharge electricity from a sharp point.
well known that sharp points or edges on an elec
triﬁed conductor causes the charge to rapidly leak
away. TherefOre, connect a sharp point, placed

_J_.
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J
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FIG. 1.
on an insulating stand, to one of the poles of the
\Nimshurst, whilst the other is connected to the
On placing the hand or a lighted candle
ground.
in front of the point a current of air will be found
to issue from it, and which, of course, carries the
electric charge with it. This charge is not merely
carried about by the currents of air in the room
in which the experiment is being made, but travels,
at ﬁrst very rapidly, and then more slowly, in all

1
i

directions, being, of course, ultimately absorbed
It is, however, not generally
by the walls around.
realised what a length of time the atmosphere of
To show
a large room will remain electriﬁed.
this, make use of a gold-leaf electroscope,
placing
If the candle is
upon its cap a lighted candle.
long, a metallic wire should be passed down its
side, as the wax is usually a poor conductor. '. The
may be at a distance of about 10 yards
electroscope

from the discharging point, and yet in less than a
minute, if there is a vigorous discharge from the
point, the gold leaves will begin to charge up, and
continue discharging and recharging themselves;
and this will go on for to or 15 minutes after the
Wimshurst has ceased working.
An amusing piece of mechanical apparatus can
In Fig. i a light
be made to work in this way.
wooden beam about IO ins. long is balanced like a
seesaw on two sharp points which stand up ver
tically, the points supporting two countersunk
holes in a plate of metal fastened on the top surface
of the beam.
By moving along the beam some
to tilting can
riders of lead strip the sensitiveness
At the left~hand is ﬁxed
be made very delicate.
upon the beam a disc of card covered with tinfoil
about 3 ins. in diameter. Over this a brass disc
of equal size is carried by a brass rod, which in its
The ebonite,
turn is supported by an ebonite bar.
which is seen in section at E, rests at each end on
wooden
pillars, so that the collecting rod which
carries the lighted candle is quite free from the case.
The beam normally rests on the stop S, but when
the candle has collected sufﬁcient charge, the upper
disc attracts the lower one, which rises until it
The con
the upper one.
touches and discharges
ducting power of the wooden beam is sufﬁcient to
allow the charge to escape to the ground. At the
right-hand end of the lever are ﬁxed two mercury
with a two»cell
which can be connected
cups,
"
"
Osram
lamp, which
accumulator and a 4~volt
The
will light up every time the lever tilts.
every few
machine that I made tilted its beam
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The experiment can be varied by using a lighted
candle,
placed on an insulating stand, instead of
A Leyden
the point, to send out the electric ions.
jar is charged and its knob placed in contact with
the support of the candle, when it will be found
that the jar will be rapidly discharged; whilst the
also with its lighted candle as before,
electroscope,
will, if placed 6 ft. away, be acted upon almost

and went on working-for hours at a con
versazione, to the great mystiﬁcation of beholders,
who did not know of the electriﬁcation of the air.
The case can be constructed of metal or of wood,
In the latter
with glass sides to show its working.
narrow strips of tinfoil should be
case, however,
pasted at intervals of about i in. apart on the
inside of the glass and connected
to the base;
otherwise the glass sides get charged by induction
from the air.

seconds

Fro. 3.
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The explanation of the power of a ﬂame to collect
electricity is as follows :-—Flames produce ions of
both kinds, positive and negative, and, since the
is electriﬁed by induction from the
electroscope
charge in the atmosphere, the one kind of ions
carry away its electricity which is opposite to that
of the air, whilst the others tend to increase its
If a large metal plate be held
opposite charge.
between the discharging point and the electroscope,
it will be found that the action, though lessened,
is not stopped; and hence the apparent radiation
does not take place simply in straight lines.

instantaneously.
I ﬁnd it very useful to form insulating stands
out of pieces of ebonite rod 1 ft. long
and iin. in diameter, wooden bases
and top pieces of various shapes being
turned, with i—in. holes to fit on them
so that they can be interchanged in a
variety of ways, the top pieces having
It
3-in. holes to receive corks, etc.
should be noted that ebonite, as sup
plied by the manufacturer, frequently
is partly conducting on the surface,
which, therefore, should be sandpapered
off; and the same process may be
after the
required to be repeated,
ebonite has been exposed to the air
and light for a year or two.
By some of the following experi
ments it will be shown that the paths
taken by the ions are perfectly deﬁ~
nite though not straight, and in fact
that, in the open air at ordinary
pressure, they follow the lines of elec
tric force.
This can be readily under
stood, if we consider the analogous
case of a charged
particle of solid
and it can be rendered evr
matter;
dent by the following experiment: in
Fig. 2 a rod of metal, terminated at
both ends by balls of about i in. in
diameter, is ﬁxed vertically by means
of an insulating stand, and at about
6 ins. above the top ball is supported
a metal plate about I ft. square, placed
On the under side of
horizontally.
the metal
plate is stuck a sheet of
white paper, moistened
with a dilute
solution of glue on its lower side.
Between the ball and the plate is sup
ported a cross, cut out of thin ebonite
or other non-conductor.
A pinch of
some powder, such as calcined ferric
oxide, is placed on the upper ball, and
the knob of a charged Leyden jar, of
which the outside has been connected
to the plate, is brought into contact
with the lower ball. The powder is
from the ball,
immediately repelled
and, following the lines of force to the
plate, will imprint on the gummed paper
a shadow of the cross.
This is easin
understood, when we reﬂect that lines of electric
force can never
cross
each other. so that each
particle of powder must travel along a definite
line until it strikes the paper; and, for the same
reason,
the image is equally distinct whatever be
the size of the ball.
If one discharge does not
sufficiently imprint the picture, more supplies of
powder can be placed on the ball, and the discharge
Fig. 3 is an actual print obtained.
repeated.
In this, as in many of the following experiments,
I find it advantageous, instead of using a Leyden
jar, to keep the \Vimshurst constantly running by

The Model Engineer and Electrician.
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of a motor, but having its poles short
circuited by a metal rod with an ebonite handle,
When the connections have been made with the
apparatus, the short-circuited rod is raised for the
shows
to be
length of time which experience
It is also advisable
necessary, and then replaced.
to .connect this rod to the ground, otherwise the
machine is apt to become slightly charged up with
positive electricity, which may in some cases pro
duce disturbing effects.
To return to the discharge from a point. Let
this be placed just inside a glass tube I in. in
diameter inside and 4 ft. long, the point being in
the axis of the tube. A foot away from the other
end of the tube is placed an insulated metal plate
of about 8 ins. square, facing the tube and being
connected to an electroscope.
Almost immediately
that the discharge is made from the point, the
Of
electroscope will be found to be affected.
course, the tube must be clean and dry inside and
If the discharge, after passing through a
out.
short piece of glass tube, be passed through 2 ft.
of §-in. brass tube, which is earthed, the electricity
will all be removed, although the current of air
will still continue to pass along the tube.
of using an electroscope,
Instead
which
is
occasionally a troublesome piece of apparatus,
recourse may be made to a plate condenser.
This
consists of a piece of window glass i-roth in. thick,
coated on both sides with tinfoil to within an inch
of its edge, and a narrow piece of tinfoil being
brought round one of its edges, so as to join the
coatings, but having a narrow cut made in it by
When this is held at some inches
a sharp knife.
in front of the discharging point, the back coating
means

l
l

from an ironmonger, and holding it in the hand
the point and the condenser, it"will be found
between
to entirely stop the passage of the electric ions.

FIG. 5.

It is rather surprising, however, to ﬁnd that the
so-called electric wind is still passing through the
zinc, but that the ions are, so to speak, sifted out ;
and this gives rise to the suspicion that the ions
In fact,
and the particles of air are not identical.

FIG. 6.

FIG. 4.
being connected to the ground, the condenser will
itself
become charged, and discharge
continuously
in the form of a small spark in the cut in the con
necting strip_
.
_
Take now a piece of perforated Zinc, such as is
used for kitchen safes, and which can be obtained

20!

the electric ﬁeld terminates at the zinc, the
ions are arrested by it, whilst the particles of air,
which were urged along by them as they would
be by a jet of water, retain sufficient momentum
So
to carry them through the holes in the zinc.
thoroughly is the electric charge taken out of the
since

I
l
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to the parts electriﬁed negatively and
adheres
To
the sulphur to the parts positively electriﬁed.
show this, take a Leyden jar, charged positively,
and holding it by the outside trace lines upon the

current of air, that, if the discharging point be
placed inside a metal box, but opposite a window
covered with the perforated zinc, a delicate gold
leaf electroscope
can be placed just outside the
window without being affected, although the air
it
is sufﬁcient to deﬂect the ﬂame of a
issuing from
A convenient box for this purpose is an
candle.
iron tea chest to be generally obtained for a few

ebonite with the knob. On afterwards dusting
the surface of the ebonite with the above—mentioned
powders, the track of the knob of the jar will be
indicated by a yellow line of sulphur with very
Fig. 4 is a photograph of
curious ramiﬁcations.
such an effect obtained. The internal curve is
formed of red lead on parts negative by induction.
If the jar had been charged negatively a red line
would have been obtained of a much simpler
character, and, moreover, would be
much less suitable for photographing,
on account of its less actinic contrast
Before making an
with the ebonite.
experiment in this way, it is necessary
to discharge any electricity on the sur
face of the ebonite by passing it for a
over a gas ﬂame, which
few seconds
will rapidly discharge it.
'
Now placing, as in Fig. 5, an insulated
point about 8 ins. above the ebonite
plate prepared as directed, and the
ebonite cross being supported about
midway, impart to the ball a single
spark from a Leyden jar negatively
or allow a good two-plate Wimshurst
charged,
On dusting
to act for not more than a second.
over the ebonite the electroscopic powders, a yellow
will be seen upon a red
cross
image of the
A photograph of the result is
background.
shown by Fig. 6. The width of the arms of the
cross will depend upon the amount of the electrifi
cation, becoming narrower as the exposure to the
ionic discharge
The length of the
is increased.
arms is always increased, but not to the extent
to which it would be if the discharge proceeded
in straight lines from the point.

FIG. 10.
from a grocer.
This can be laid on its side,
made
and the connections to the Wimshurst
through the open back, opposite to which is con—
structed the window.
The box itself must be
connected to the other pole of the machine and also
to the ground.
In order to trace the path followed by the ions,
it is convenient to receive them upon a plate of
ebonite k in. thick backed by tinfoil, which is
connected
to the ground.
The ebonite, being non
conducting, retains the ions upon its surface, where
their distribution is afterwards rendered visible by
pence

F10.

dusting it over with a mixture of powdered sulphur
This mixture, used to produce the
and red lead.
so-called Lichtenberg ﬁgures, becomes electriﬁed
becoming
when shaken together, the red lead
positive and the sulphur negative, so that, when
they are sprinkled upon the ebonite, the red lead

and

FIG. 9.

8.

In order

to determine this, use, instead of the
a sheet of celluloid i-i6th in. thick, per~
forated with holes I-ioth in. in diameter, as shown

cross,

in Fig. 7. By keeping the distance between the
point and the celluloid constant, and varying the
distance of the ebonite from the celluloid, we may,

The Model Engineer
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after having obtained the image (preferably using
positive electricity so as to have yellow dots),
measure the distance between their centres with a
pair of compasses and so obtain an idea of the rate
8

C

F10.

11.

at which the size of the image of the system of dots
Fig. 8 is one of the images obtained, photo
grows.
graphed to the same scale as Fig. 7, an electrifica
It will
tion of several seconds having been used.
be noticed that the dots are enlarged
compared
with the spaces between them, and this is still
more striking in Fig. 9, where the point was placed
much closer to the perforated celluloid. The
of this is, that the ﬂying electric ions
reason
mutually repel each other, like the cathode rays
in a Crookes vacuum tube; so that the image of
the ray which has passed through any hole grows
at the expense of the neighbouring spaces, until
the dots begin to crowd up each other and, as will
be seen, to assume even almost a rectangular shape.

FIG. 12.

and

Electrician.
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according to theory. It will be seen that they are
A is the location of the
practically concordant.
wire, BC of the ebonite plate, their distance apart
35 cm. ; the crosses give the positions of the holes
in the celluloid.
It will be understood
that the plane of the drawing is taken at
right angles to the wire. The fact that
the wire is discharging electricity is shown
in a dark room by the luminous halo sur
rounding it.
If an insulated conducting body be
substituted for the ebonite cross in Fig. 5,
it will be found to become charged by
the impact of the ions, and hence, by
repelling the neighbouring streams of ions,
to enlarge its electric shadow.
This is
shown in Fig. 12, which is a photograph
of the image of an ebonite rod } in. in
diameter, having on its end a piece of
brass tubing of the same external diameter.
If the ions were coincident with the
current of air, which is set in motion by
them, it would be quite practicable to
blow them aside by a blast of air. To test this, an
Q-in. rod of ebonite was substituted for the cross
FIG. 13.

'

In order to prove that the ions follow the lines
of electric force, it is necessary to draw these
To do this in the case of a point
accurately.
opposite a plate is not easy, but if a long, thin wire
(about No. 28) be stretched parallel to the plate, it
will discharge electricity similarly to a point; and
the electric ﬁeld of that part of the wire which is
not too near its ends, may easily be ascertained.
The lines of force are in fact arcs of circles, passing
perpendicularly from the wire, and also striking
the plate perpendicularly, as shown in Fig. 10.
The electric image obtained by its means will be
found to be expanded transversely to the wire,
but not appreciably parallel to it. The results of
a series of experiments are shown in the upper part
of Fig. 11, whilst in the lower part are drawn lines

F10.

14.

in Fig. 5, and a glass tube placed at right angles
to it, and a little lower than it.

h
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(To be continued.)

By H. GREENLY.
accompanying photographs of two model
Canadian
Paciﬁc locomotives are
more
particularly submitted to exemplify the very
ﬁne
ﬁnish obtained by oxidising the engines
black, in preference to painting them in the usual

GAUGE

*i-rto

Two Model C.P. R. Locomotives.
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Fig. 13 is a photograph of the electric image
obtained of the combination, when no air was
issuing from the tube; but, when a strong blast
of air was sent through the tube from a powerful
foot bellows, the image shown in Fig. 14 was
It will be seen that the dis
to view.
presented
placement of the shadow of the ebonite rod is
extremely small. The velocity of the ions, in fact,
must have been many hundreds of feet per second,
or far greater than that of the electric wind. More
have shown that their velo
precise measurements
city depends upon the strength of the electric ﬁeld
in which they move ; being, indeed, at ordinary air
about
cm. per second for a ﬁeld of
pressures,
interesting, from a
It
volt per centimetre.
mechanical point of view, to note in Fig. 14,
tube was not con
that, although the glass
tracted at its end, the deﬂecting power of the
blast was mainly conﬁned to the prolongation of
the axis only of the tube, where the velocity of the
air would be greatest.

September x, 1910.

END VIEW OF ELECTRICALLY

OPERATED

LOCOMOTIVE.

The models are only No. 0 or 11-in. gauge, and
superstructures are built of brass entirely, the
rods and other steel parts being of burnished
German silver rod. The use of cast German silver
much to be deprecated,
for the reason that it
cannot be obtained sufﬁciently white, and that
is likely to be unsound.
The softness
of the
castings also renders it troublesome when used
for such parts as coupling and connecting rods.
The cow-catcher, driving wheels, cylinders, cab

it

is

the

’2' 9C
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front, roof and sides, trailing outside frames, tender
bogie frames, and smokebox front, are gun‘metal
castings, the rest is built up of sheet.
The engines are electrically driven, and have
special devices, designed by the writer, whereby
the engine reverses when it strikes a spring buﬁer
stop in front, _and reverses and couples on to the
carriages at the same time when the engine runs
The coupling is
up against a stationary train.
a subject of a patent which will be shortly made
'
public.
,
The taper barrel for the boiler, owing to the
is
difﬁculty of obtaining tube for the purpose,
built up from sheet, and was shaped on a. special
mandrel. In the case of the 4—6—0 engine
.
(No. 980 class) the taper is shorter.
“
n
The motor used is of the
Manchester
type
described by the writer some time ago, and drives
on to worm gear; the worm being of hardened
"
steel, and the wheel, which is properly " hobbed
of mild steel.
The motor is, of course,
in the
boiler.
The length of the 4—6—2 type engine is 17 ins.,
and the 4—6—0 15} ins.
The driving
wheels are
1 9-16ths in. diameter, and
the boiler measures at the
larger diameter Ii- ins. out
side.
The model
the
is,
writer believes, the smallest
“Paciﬁc,” or 4—6—2 type
With
engine
yet built.
regard to the oxidising, it
may be mentioned that it
is perhaps more applicable
to American or Continental
locomotives
than
English
ones, but the process should
be
remembered
by those
who do not care for the
or paint
average enamelled
ed
model.
The cost
is
somewhat less
than ena
melling, and if possible the
should be oxidised
engine
in pieces.
The best effect
and the greatest
resistance
to wear and tear is ob
tained if a lacquered ﬁnish
is obtained.

MODEL 4—6—2 TYPE
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A Reply to Some Questions.
EFORE

By R. P. KITCHINGMAN.
going any further, I should like to

reply to some questions raised
by Mr.
William ]. S. Pike in his interesting letter
published in THE MODEL ENGINEER of August nth,

C.P.R. ELECTRICALLY DRIVEN
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and Electrician.

The Model Engineer

208

September !, rgro.

I

I do not quite agree that his would prove , be concave, the advantage of less area." Also, in
1910.
better in light winds than strong, and as to not
reference
to straight midship sections, that they
having enough draught for strong winds, it must be
“whilst increasing the ardency of the lateral
\
remembered
that, all things being equal, it is
resistance
will add a little to the stability," and
‘
reasonable
to suppose
after provingithe
that a slight increase in
truth of his argument by an
> explanatory diagram, winds
draught would make a boat more weatherly, but
up by saying that a
it has been proved by actual prac
square garboard
is
more
tice that this is not so.
I have
effective forflateral resistance
cut the draught of Iris down as
than a curved one.
Did
much as I dare, but whether or
Mr. Pike think of this when
no this has been overdone can only
he says
n's would make too
’0
be found out by actual practice,
much lee-way, owing to too
which I shall be able to do as I
little draught ? Then, too, if
am building the boat.
the keel was to be dropped
Mr.
Pike asks: “\Vhy not ﬁll
at the girth section this
'
in the garboard and save girth
would counteract the girth
ﬂrlg 506' .I' 1'!“
and drop the keel at
measurement,
that was saved by ﬁlling out

I
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San, PLAN FOR I2-METRE
the girth section—giving the boat more grip of the
water and a lower centre of gravity."
The above
alteration to the garboard would not be an im
provement as far as lateral resistance is concerned.
I have carried the ﬂoor of the midship section up
in a straight line from the garboard strake to the
turn of the bilge.
In "Yacht Designing," Mr.
Kemp says: "A plain surface for the keel and
deadwood offers much greater resistance to lateral
than curved Surfaces with, if the curve
pressure

MODEL Yacnr,

I
I

“Wmsomz.”

the garboards so the boat would have more welted
surface with no more sail area, and although slightly
more draught, she would be of a form held by that
learned gentleman, Dixon Kemp, to be inferior to
The boat having such a moderate
resist leeway.
sail plan will not, I should think, need her centre of
It is no good having a boat too stiﬁ,
gravity lower.
It is just getting these
just as a weak one is bad.
things properly balanced where the art of_designing
comes in.

The Model Engineer and Electrlclau.
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The Teal has been disqualiﬁed.
I must admit
that I do think the model ought to be a copy
of the real thing as far as the rule of measurement
is concerned.
I hold no brief for the International
Rule, and have never said anything in its favour;
but what I contend is that model yachtsmen should
design their boats under the same rule as used for
full-sized craft.
If a designer 4
can design a freak that will beat
the normal boats, by all means
let him do so as long as she
conforms to the measurement
rule, for it is the duty of a
designer to design boats to win
races.
The condition under
which a model and a full-sized
yacht sail are not so very dif
ferent. Perhaps where the great
est difference comes in is that
the model has to stand the same

209

"

Mr. Pike says:
Iris would hardly be called a
boat."
I think if Iris were built up
wholesome
on a scale of 1 ft. to the inch she would make a
There is no freak about [11's.
good sea boat.
What was kept in view in designing her were good
buttock and diagonal lines, small wetted surface,
As the draught
long water-line, and light draught.
was going to be cut as low
as possible, the boat to be of
a form that would resist lee
way, and as the wetted sur
face is small and the draught
a
light, a moderate sail plan was
given, thus getting the long
water-line. I quite agree with
Mr. Pike that Iris could be
built lighter by using Q-in.
stqu for planking, but should
not advise bent frames in
stead of the sawn.ones—but is
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IZ-METRE MODEL YACHT, “IRIS.”

as the full-sized yacht, this cannot
reduced down to a scale to correspond to the
model, so that the model has to be more powerful
in proportion; even so, a great deal can be learnt
from models, and if these are not to be copies of
the real thing—that is, if model yacht builders are
going to stop building to the rules used for full
sized craft simply because the rule is a little coin
yachting will serve no useful
plicated—model
"
semi
but, mind, if you can get the
purpose;
" to
under
the
rule,
machine
pay
sailing
automatic
by all means have it.

wind pressure
be

the centre of gravity too high ? It is possible to
produce a. freak, as Mr. Pike shows us, but will
In light winds
she prove a very successful boat?
one would think she would be very sluggish and a
The majority
diﬁicult boat to steer at any time.
of model yacht ponds are fairly sheltered and a good
deal of the racing is done in the summer, so from
light to moderate breezes may be expected.
Now, let us compare the Liz/om with a boat of
is 4 ins. longer on
Winsome
the Winsome type.
the L.W.L. when at rest than Livona, and although
has a little more displacement, she will
Winsome

210
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heel as easily, having less weight on her keel, both
boats being provided with the same amount of
canvas. Now, Liz'ona has got to heel until she
increases her L.VV.L. 4 ins. before it equals Win
some's, and as Winsome will heel, perhaps,
more
easily
than Lil-ona, and will also increase
her
L.\V.L., it is possible that Winsome will be sailing
most of the time on a longer water-line than Liz-011a.
In a very strong wind Linma will, perhaps, sail on
a longer water~line than Winsome, but she will be
a hard boat to steer and not very fast on a run dead
before the wind.
The more disturbed the water
the more Livona will suﬁer.
Winsome's slight extra
‘displacement would always be an advantage to her.
The Livona would, I should think, show up best
under the 1730 Rule, then the sail area could be
piled on until she heeled sufﬁciently for her ex
tremely long overhangs to be of some use. She
would not pay under the L. & S.A. Rule, as she
would not be allowed enough sail.
Mr. Pike says that " the crowning argument of
the supporters of the International Rule, and one

IZ-METRE MODEL YACHT,

“Isis,”

which they ram down our throats as a ﬁnal and
conclusive one, is that the International
Rule
Mr. Pike re
prevents the building of freaks."
taliates by trying to stuff down our throats a very
nasty freak which, with all due respect to Mr.
Pike's design, is a very nasty thing to swallow.
But need we swallow it? By his letter Mr. Pike
seems to think that all he has to do after he has
produced the boat is to ﬂop her in the water and
whack all the other metre boats of normal form;
for he goes on to say—" this is a fallacy, as it is
Rule
to produce under the International
possible
just as weird monstrosities as it is under any other
rating rule."
And, also—" if it is possible to pro
duce under a rule the very type the rule is supposed
to abolish, wherein is the advantage of the rule."
"
Quite so. But suppose, Mr. Pike, that your semi
automatic sailing machine"
What
"gets left."
then ? It is no good producing freaks if they do
not win races.
Should this boat prove really
I should be one of the ﬁrst to take off
successful,
my hat and make my bow to the Livona and her
designer.

I must thank Mr. Pike for his interesting letter,
which is especially so as he has gone to the other
extreme type of boat, and as he is building this,
I hope he will let us know how she turns out after
a fair trial.

Electrician.
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Designing under the inter
national Rule.
By R. P. KITCHINGMAN.
(Continued [mm Page 115.)
HE ﬁrst plank to ﬁt is the one down by the
keel, and as there is a good deal of twist,
both on this and the next, it will be found
better to steam them a little by holding them
before the spout of a kettle while it is boiling or
\‘Vhen planking,
dipping them into boiling water.
carry both sides of the boat up at once, and be
careful that the planks ﬁt close, both inside and
out.
Models are sometimes
built upside down, but
when this method is adopted it is very hard to see
how the planks are ﬁtting up inside the yacht;
also when ﬁtting on a plank it cannot be clamped
on and a pencil mark run round to show its shape,

m couasn 0F CONSTRUCTION
as you cannot get your hand inside the boat. There
is, too, a considerable waste of wood.
If brass screws are used as fastenings for the
planking it is better to countersink the heads a
little, so that after the boat is planed oh the heads
of the screws can be stopped, the stopping to be
coloured to match the planking.
If the builder does
not care for the stopping, it is better to use brass
or copper nails, as it is most difﬁcult to put in
screws so that the heads will neither be too high
nor too low when the boat is ﬁnished oﬁ.
The nails
having no heads, being the same shape as a gramo
phone needle, can be ﬁled down if a little too high,
but if a screw head is ﬁled its appearance is at once

spoilt.
The hull of his when planked up, deck beams
in position, but without deck, etc., weighs 5 lbs.
After the planking is ﬁnished and planed off, a
couple of coats of varnish can be put on the outside.
The next thing to consider is the caulking.
A
model, if properly planked, will not require any
A good way to make sure
cotton in the seams.
that she is perfectly tight is to glue some linen
inside the boat between the frames and just lapping
The striped model sail-cloth will do for this
them.
The weight of this is 3 ozs. per yard,
purpose.
and, as it does not take 1 yard for the inside of a
boat the size of the Iris, the weight is very little.
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The linen can be stuck on with Jeﬁery's liquid
marine glue.
If this method is adopted two
instead of three coats of paint will be enough for
the inside of the boat, so that the extra weight
is almost nil.
Photograph on p. 2ro shows the in
side of the Iris after it has been treated in this way,
and photograph below shows the outside after she
has been planed off.
The boat is now ready to put in the tank to see
if the keel will be about the right weight. This is
always an interesting stage of the building, as it
at once proves how correct the calculation for the
displacement has been. The approximate displace
ment given for Iris in THE MODEL ENGlNEER for
May 5th, 1910, was 23 lbs., and now that I have
tried this boat in the testing tank I am able to give
The
the exact displacement, which is 23} lbs.
centre of gravity of the lead keel comes just about
right, the boat trimming a little by the stern; but

Park Lake. There was a steady Non-“Fest wind'
blowing when eight boats lined up for the start,
The ﬁrst boat to
and a fairly fast race resulted.
arrive home was Eastern Star (G. Edwards) ;
second, Mac (G. C. Vaux) ; third, Stanley (A. Thoro
good) ; fourth, Mary (G. C. Vaux, jun.).
The ﬁfth race for the rose bowl presented
by
David Dill, lisq., was sailed on Saturday, August
The wind was very light
r3th, at Brynmill Lake.
from the North-“'est when the boats lined up for
the start, and gradually got lighter as the racing
Only two boats managed to get over
proceeded.
the course in the time allowed, the ﬁrst to arrive
home' being Mac (G. C. Vaux); second, Eastern
Slur (G. Edwards).

Portsmouth M.S.C.
A race was held on the Canoe Lake, on Saturday,
July 30th, for a prize consisting of tools to the

SHARING

when the mast is stepped and a little inside ballast
put in—the exact place for the latter being ascer
tained by testing the boat under sail—she will be
found to trim all right.
The boat can now have the lead keel screwed on
as shown on construction plan, deck put on, and,
after another coat of varnish, rigged as shown by
the sail plan.
In the next article I will give the result of some
trials of Iris under sail.
(To 6: continued.)

Club Doings.
Portsmouth M.Y.C.

The Portsmouth Model Yacht Club held a race
for rz-metre models at the Canoe Lake on August 10.
Six models entered the contest, and were set going
The possible number of
in a fairly steady breeze.
points was 30. First prize, Mr. Clive Wilson’s
Flossie, 24 points; second prize, Col. F. Burgess's
II, 22 points; third prize, Mr. Braine's
Sl'lverheels
Cambn'a, 15 points (London Model Yacht Sailing
Association); being closely followed by Mr. C.
Mr. A. H. Burden's
Coxen's Nyn'a, 14 points;
Faun, IO points; and Mr. Smith'ngyra, 5 points.

Swansea M.Y.C.

race for the Club Championship
The twelfth
was sailed on Saturday, August 6th, at Brynmill
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COMPLETION.

value of res, presented
by Mr. F. W. Rogers.
Mr. A. C. Coxen's 4-ft. 6~in. steamer Iris was ﬁrst,
having covered the course in 22 secs. below the
standard time allowance. The second and third
places were attained by Mr. Sidney's 5-ft. steamer
Black
Don's, and Mr. Pike‘s 5-ft. 3-in. steamer,
Prince, which respectively took 40 secs. and 50 secs.
longer.

On Saturday, August 13th, the members
de
cided to depart from their usual form of handicap
racing and indulge in another branch of the sport
—the testing of the steering efficiency
of their
An inﬂated bladder—which
had
been
models.
grotesquely striped with thick paint at the un
merciful hands of the Vice-captain—was ﬂoated
at anchor in the Lake, and the members were to
attempt to displace or burst it. The meeting, how
ever, was disappointing, and a satisfactory display
could not be made, owing to the crowd which had
assembled on the Lake sides.
It was impossible for
an owner to start his boat, as the crowd prevented
him regaining it, and as the possibility of a collision
with the stone edge of the lake is a serious matter,
it was decided to discontinue the proceedings.
"
boats.
An exciting race between two “ crack
boat
and
a
6_in.
steamboat)
(a 3-ft. 9-in. petrol
4-ft.
concluded the day’s sport.
The second race for the President's Challenge
Trophy will take place about the middle of October.
As, perhaps, the methods of timing used by
this Club would interest others, I append a few
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The steam, electric, and petrol boats
particulars.
of this Club are timed on a basis of 8, o, and 14
furlongs per hour per foot of length respectively,
similar to the method, “hich, I believe, is adopted
by the Clzipham Steam and Sailing Club. There are
three classes.
Class 1 bouts sail the “hole length
of the lake (220 yds.), Class 2 are required to sail
Class 1 finish between
176 yds., and Class 3 I to yds.
the Club flags at the end of the Lake, spaced 30 yds.
apart, and Classes 2 and 3 are required to pass the
winning ﬂags placed on the side of the Lake, and
within a distance of 30 yds.
Suitable buoys to
denote this distance are ﬂoated in the Lake.
The
boats are timed in the following manner: Before
the commencement of the day's proceedings
the
ofﬁcer of the day appoints a starter and a time
These are provided with a stop-watch
keeper.
of the race,
each, which, before the commencement
are carefully placed at common time, and subse
quently compared every hour. The starter records
the time at which the boats depart from the start
ing ﬂag, and the timekeeper the times at which
the boats pass over the winning line.
Afterwards
these times are subtracted, and the time, taken by
each boat secured.
Each boat sails three heats,
and the score sheet is arranged with the following
of boat;
1st heat,
columns—Number
owner;
and heat, 3rd heat; average time; stated time
(that is, standard time); difference.
To describe the difﬁculties this Club experiences
with hlowlamps, steering
gear, stranded boats,
etc., would only be to repeat the troubles which
(according to reports) exist in other Clubs;
but,
on the whole, I think that I may safely state
that the boats of this Club are very reliable. The
ﬂeet (as far as I am able to calculate) consists at
of about eighteen
two electric,
present
steam,
and three petrol boats.
In conclusion, I should like to state (although,
perhaps, it is rather late in the season to do so)
that the Committee will be only too pleased to
welcome boats from other Clubs, the interchange of
ideas being, of course, to the utmost value to a
V. STEELE,
young Club of this description—H.
Hon. Secretary, 30, Henley Road, Southsea.

The North Middlesex M.N.S.——l)istribution
Regatta Prizes.

of

The prizes won at the Regatta at the opening of
the Yachting Lake, in Broomﬁeld Park, were pre
sented in the Council Chamber, on Wednesday,
July 20th, at 8.30 p.m., by Mr. W. Carpenter,
Chairman to the Parks Committee of the Southgate
Council.
Mr. Carpenter opened the meeting by calling upon
the Secretary, Mr. C. Gaggero,
to read the report
of the Regatta. This being done, and passed by
Mr. Carpenter congratulated him
those present,
on the arrangements, and the Secretary, in reply
ing, addressed the meeting with some particulars
and a few appropriate words as to the prizes.
He said that they had all been given without any
request or appeal on the part of the Club or its
members.
The 24-in. sailing yacht given by Messrs.
Bassett-Lowke, Ltd, had been awarded to the
winner of the best race of the afternoon, who was
an experienced
yachtsman, with a large model;
but this award was not inappropriate, as model
yachtsmen raced for the pleasure of sailing, and
He especially com
not for the awards they got.
mended this thought to the juniors, and told them

and
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usual to race for challenge cups or
then proceeded
to mention further
(ii-mils about these.
He mentioned that the water
colour drawing given by Mr. G. Colman Green,
had just arrived in time. and that it was a work of
art executed by himself.
In speaking of the bound
volume of THE MODEL ENGINEER given by Mr.
Percival Marshall, he said it contained several
features
of interest to the members—the plan,
description, and photograph of the new Lake when
it was just started, and suitable articles on ship
The prize given by Mr.
building and designing.
E. W. Hobbs for the juvenile race was to be a
model clockwork boat, but would not qualify any
,one for membership, and as it had been won by a
Mr. Gaggero had been able, through the
member,
kindness of Mr. Hobbs, to have a sailing yacht hull
awarded instead.
This was to be ﬁnished off at
home, as it fell into a family where there was a work
He thanked the prize-givers very warmly, and
shop.
then asked Mr. Carpenter to kindly distribute the
awards to their winners. These were as follows :—

that it was

shields,

and

Rover, Mr.
Race
heat).—First,
(ﬁnal
Road, near Clapton;
229, Brooke
George,
second, Irene, Mr. E. W. Hobbs, 38, Childebert
Road, Balham.
.
D.

to-Raler

Schooner Ram—First, Teddy, Mr. F. E. George,
21, Fortis Green Avenue, East Finchley (member).
White
juvenile Rac¢.—First,
Wings, Miss M.
Matthews (age 11), 57, Arcadian Gardens, Bowes

Park (member).
The winners were very pleased with their awards,
the juvenile winner being especially proud of her
new craft.
Mr. D. George, of Clapton, made a
capital speech of thanks, which fully bore out
what the Secretary had said about the award of
He recommended
the sailing
a small craft to him.
of smaller boats, as more likely to encourage inter
Club matches, the large models being cumbersome
and weighty, were awkward to carry from one
side of London to the other, and just as much
could be got out of small ones.
He
pleasure
mentioned how he had instructed many boys in
the past on how to make their own models, and
the good education it was for them in the use of
tools, and that in three years they could generally
turn out perfect work. He also commended the
Council for providing this means of pleasure to
young and old.
Mr. Carpenter then spoke of how, in his school
days, he had tried, with his brother, to make a
boat, but that, as they had only the assistance of
“
the Boys‘ Oum
Toymaker," the craft was not a
Such models as were before
complete success.
them now had not been seen in those days. He
concluded by wishing the Club success.
Mr. Gaggero then made mention of some business
matters, and his announcement, in reading the
accounts, that the Regatta was a ﬁnancial success,
was received
with applause.
He said the Club
must congratulate itself. He thanked all who had
assisted, and did not omit the unattached ship
"
owners who came, observing:
If no boats had
come, we should have had no regatta, whatever
arrangements we might have made.”
The Secretary himself was rather unfortunate.
The 21-in. steam launch, St. Giles, of his own make,
which recently won the Society of Model Engineers'
silver medal, made an excellent performance in
the Regatta interval, but ran short of fuel and could
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not get up steam in time for the Baby Race, in
which she had been entered.
But he is compensated
"
"
launching forth
by the success of the Club's
and more applications for membership—sent to
57, Arcadian Gardens, Bowes Park, N.—w0uld more
than make up for any deﬁciency in -the running
of his boat.

Newport

Model Yacht Club.

On Saturday, June 25th, the ﬁnal heat for Caleb
Grifﬁths Cup took place; the Cup to be won by
the same owner on two occasions.
The result
being: First, Dolphin (owner, H. Sully); second,
H.
Widow
third,
Illerry
Victor (F.
Dunn) ;
(J. May).
In the ﬁnal lap three boats fouled. In order to
owner
the
clear the boats, the
of
Dolphin jumped
in the lake and cleared the boats, thus winning
by three lengths ahead of the Victor.
On July 2nd a splendid and most successful race
was contested
for Alderman T. Parry's Cup.
A strong breeze from the
Eighteen boats entered.
N.W. gave the yachtsmen a busy time.
The result
First,
was as follows :
Dolphin (H. Sully) ; second,
Sly Fox (Hy. Phillips), third, Pride 0/ the Torridge
The ofﬁcials for the day were:
(T. R. Hammett).
Vice-Commodore, R. H.
Starter,
J. Hammett;
\Varboys; Sailing Captain, W. White; Secretary,
G. H. Dunn.

SOME

MEMBERS AND THEIR Eon-s:

For particulars]

Tan JARROW

On August 27th a race is to be sailed on the Glyn
several gentlemen having guaran
teed the prize iund.—Hon. Secretary, G. H. DUNN,
5, Canal Terrace, Newport, Mon,

Model
Club.

Yacht (Sailing and Power Boat)

On Saturday, July 9th, the race for the Provost's
There were ﬁve entries
rose bowl was sailed off.
in the ro-rater class, and six in the I5-rater class.
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The winning 10- and I5-raters had to sail off the
ﬁnal, and the i5 allowed the 10 5 secs. start. The
wind was extremely light, but the race was got
over by seven o'clock. The result was: Mr. J.
McCrindle's
io-rater, Bonne Amie, winner, and
Mr. A. Sommerville's r5-rater, Marjory, received the
medal.

Dean of Guild Meikle kindly acted as Com
modore for the 15-raters, and Mr. Rusk for the
Io-raters and ﬁnal. Mr. Rusk made the presenta
tion of the rose bowl to Mr. McCrindle and the medal
F. \VILLiAMSON, Secretary,
to Mr. Sommerville.—J.
28, Union Avenue, Ayr.

The Society of Model Engineers.
[Reports 0/ meetingsrhould be sen! to the oﬂlczs 0/ Tu: Moon
BNGINIII I01th delay, and will be insured in any par
ticular 183"!if named a clear nine days bllon its usua- dell
0/ publicnmm.)
London.
_

FUTURE Mam-isos—Monday,
5th, at
September
First meeting of the
Caxton Hall, at 7 p.m.
Winter Session.
Demonstrations in turning and
the railway
ﬁtting, brazing and tool grinding;
tracks will be in operation and members are re
Readers
to bring and run locomotives.
quested
the

AND DISTRICT
AND YACHT CLUB.

Pond, Pontypool,

Ayr

and Electrician.

MODEL ENGINEERS, Socra'ry
[see August 4”: issue.

who are thinking of joining the Society should
and may
make a point of attending this meeting
obtain tickets (free) by post from the Secretary.
Those joining now only pay half a year's subscrip
tion to cover the eight months to April next.
Ordinary meeting.—
Tuesday, September 20th:
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.
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Yours one moreof the many plausibledesignswhich have been
rejected for dispensiig with
commutator on a coil-wound
irect-current dynamos'designs not always projected only, but
sometimeseven materialisedin finished machines, yet all imprac
ticable and resulting, carrim to'com lotion, in the one end—
failure. To see why your machine wo
you must carefully considerwhat induction not effect its purpose
goeson in the armature.
true that
the armature did generatecurrent as assumed
you could actually lead off at the slip rings direct current. But
we consider that the fault lies in the assumption that current
would be generatedin the armature: there would be no such
current. Perhaps the simplest way to regard the matter is to
a

Societies.

Queries

and

it
'5

if

next meeting
'Birmingham.—MEisrn~zc.—The
will be held on \Vednesday, September 7th, at the
“
\Vhite Horse,“ Congreve Street, Birmingham,
commence 7.30 p.m.
It is desired that as many
members as possible will attend, as there are several
items of importance to discuss.
COMPETITION.
Members who entered
for the
Competition of the Society, as announced at the
beginning of the year, will please bring their
models
for’judging on the meeting in September i'.e., 'lhurs
Full arrangements Will be
day, September 22nd.
made at the meeting on September 7th, and any
special information will be sent to the competitors
by the Secretary.
'
As the financial year of the Somety commences
in October, it is now the time for new members
to join—All information and entry-forms to be
obtained of the Hon. Secretary, C. H. HAWKESFORD,
132, Boscombe Road, Greet Hill, Birmingham.
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F. .Y. (Back
[82] Commutatorless
l)._C. D namo.
design generate
worth) writes: Would machine 0 _the _lOllOWll1g
a direct current usingonly two slip rings insteadof a commutator
The armature in three sections,Nos.
2,
Nos. and are
simple ring armatures each wound With one continuous cod
of wire, working like separatearmatures,but both to be connected
in series,the two remainingwire ends to be brought
slip rings.
No. section merely div'uion piece. Please explain where
am wrong in my theory,
be wrong.

is

is

it
B

is

a

if

a

it

it
is

think of the ﬂux as all goinginto the one side of the ring, travelling
along the length of the armature, then, still on the same side,
passingout and through the division-pieceinto the other armature,
and so to theother pole. Now,
true that the armaturewinding
on the periphery of the ring will cut all the lines entering the
armatureand will have an E.M.F. induced in
tending to cause
current as indicated in your sketch, and therewere no counter
action this current could be led to slip rings and taken 08 as
direct current. But there
a counteraction. And
in the
overlooking of this that the mistake lies. It
evident that all
ﬂux which enters the ring and proceedsto the other pole of the
magnet must somewhereleave the ring, and, since the ring

2nd 5/1]; Ring

wound over with wire, there will be at the place where
the ﬂux
finds exit
second cutting of just as many lines as were
the iiux's entry. And the E.M.h‘. induced by this cutting cut at
ﬂux at exit will exactly counteract the E.M.F. induced at of the
50 that the resulting output of the armature would be entry.
nil. As
matter of fact, however,you could not conﬁneall the
iron. Some would leak straight across the armature,ﬂux to the
after
the
usual fmshionof bipolar machines,and the resultwould be, a
usual,
that slight currentswould be induced in each half of
the Winding,
the directions being such as to oppose each other.
And this
current due to leakage flux might be led 03 in the mual
ways
either as alternating or direct supply, but the machine
would, of
course, be absurdly inefficient, and you would not
have
solved
problem of the commutatorless coil-wound
direct-current
ynamo.
a

.70

a

Electricity. H. G. 8. (Norfolk) writes:
[340} Static
Being
;a reader of your valuable paper, I have seen man
uestions answered. Of late I have been very interested
fric
tioual electricity, and there is an experimentwhich Irsmember;
but I am not quite sure how it is done. You have a tray and
three tumblers. You stand the tray on the tumblers—I suppose
for insulation. I am nearly sure
have
brown paper
which you warm before a ﬁre, andyou
I think some
the tray,
lay it
and then when you put your knuckle close to it you211
get a spark
from the tray to your knuckle. I have tried all ways, but nothin
happens. Also I have rube the paper withovarm ﬂannel an
brushed it. I have made a Leyden jar—does ll. harm it to have
ﬂaws (not cracks) in the jar? Also would it besimple to make a
Wlmshurst machine? I saw one in your magazine,but it did not
explain enou
Would you be kind enough to write or draw a
plan or sket ?
There are several points in which you are, or may be, at {3ult.
The right way to make the experiment is the following: When
the tray has been placedupon the’tumbleis and the brown paper,
after being electriﬁed,has been laid on the tray, the tray
be earthedby touchingit with the ﬁnger. It Is essentialto should
do this,
and then to take the paper by some free corner and lift it off,
before you try to draw a spark. You do not mention either the
earthing of the tray or the lifting of _the paper. The tray should
be of bare metal, not japannedor painted, as any coveringwould
interfere with the action. You should be careful to have the
atmospherein which the experimentis performedand also every
piece of apparatusemployed thoroughly dry. You cannot under
the best conditionsexpectany but a tiny spark when you useonly
a small pieceof brown paper for holding the primary charge. So
that to get a spark at all the conditions should be very carefully
considered,even to an item seeminglyso lnSlgnlﬁCanlas the state
of the atmosphere. As regards the Leyden Jar, there may be
some ﬂaws which are not noticeably detrimental, but one should
be very suspiciousof them all. In choosinga Jar for the purpose,
chooseonly such as will ring clear when struck; will readily be
come electrified by friction and keep the charge well
give
preferenceto one free from unevennessof surface._
recom
mend to'you our handbook, " The Wimshurst Machine,"e7d. post
free, which deals with all the points touched on in your letter.
The chapter on the Electrophoms will help you to understand
the experimentwhich puzzles you; there is a useful chapter on
the Le on Jar; and the book car lains clearly how to make and
use a
lmshurst, giving designs or several;_mach1nes
of various
sizes.

éhe
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P
[299] Tubes for Model Caledoninn
Locomotive.
P. S. (Wimbledon) writes : I am enclosingsketch (not reproduced)
of ﬁrebox tube plate for Caledonian locomotive (as described
_in
The Moon. Esoixirsii for 1901). I have increasedsize
to ii-in.
scale. The boiler barrel is copper tube, 6 ins. outside diameter,
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in other parts. (2) Stay the boiler exactly the same as the {-in.
scale model, using 3-16thsin. stays with ﬁne threads. The longi
tudinal stays may be 7-32nds ill. diameter. You need not stay
the tube plates between the tubes. (3) No. 18 standard wire
- gauge.
(4) Thread the tubes 40 per inch. (5) The locomotive
should be quite successful. The stroke should be
2} ins. if possible, but do not make the pistons
any thinner to obtain this stroke if the cylinders
are already made.
[245] Metal
Hulls:
Enamel:
Wire
Straightening. K. J . (Tokyo, Japan) writes:
I will be muchobligedif you answerme the follow

ing. (1) How the bulls of boats (1 ft. 3 ins. or
thereabouts) of tin can be produced in the
easist way with the cheapestmachinery?
(2)
What is the best painting or printing materials
for the boiler and other heating parts of ajsrnall
steam engine(toys) ? i seevery prettin painted
small enginescomefrom Germany,and the colours
never change by heat. Is there some paint or
painted sheet metal in Germany?
(3) Also the
easiestway of straightening iron or brass wire
far_the ales and shafts of;nodels ?
(I) This is too largea matter
in one of our replies to queries.to.be*_dealtwith
And we do not
know that information on the commercialproduc
tion of fin hulls is available. But we have had
somearticleson the making of such hulls by ama
teurs in Tax Moon. ENGINEER. See articles on
" Model
Power Boat Construction in Metal " in
our issuesof April 13th, 22nd, August 5th, 12th,
November 18th, and 25th, 1909. (2) We recom
mendenamel; that known as Maurice’s " Porce
leine" is very good. \Ve do not know of
special aint or enamel peculiar to Germany. any
(3)
Probab y a methoddescribedand illustratedin our
new Manual No. 10, " Workshop Wrinkles,"
would
be found suitable. (3) The wire should be
cut
into convenientlengths,then one end of a len th
chucked in the lathe and the wire bent r0
1
by hand. Now, a coupleof bars of hardy
storgght
w
(or, if you have much wire to straighten,
metal had better be used) are made, measuring
about_ 1 ft. long_by 2 ins. broad, and in depth
l in. upwards. A hole to ﬁt the
anything:er
wire
to
straightenedis made through each of
these bars about a wuple,‘of_,inches_’from',the
end.
The wire is threadedthrough these oles and the
bars held in position close to the chuck; then the
lathe is started. The bars are now ﬁrmly held in
position, the back endsbein kept close together,
and the bars slightly twisted in o posite direc
tions. If the bars are then moved)slowly down
the wire they will be found to leave it nearly or
quite straight. Should it not be quite stra ht
after one treatment,give it another. If wo
is
used for the bars, you will soon ﬁnd, of course,
that the holesaregetting too largeto do the work
properly,and new ones must be drilled. But if
metal bars were used,or wooden oneswith steel
bushedholes,this troublewould be avoided.
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- ends in. thick :2) ins. long; tube plate is gun-metal casting,
g-ioths thick: ﬁfteen brass tubes screwed
and sweated, | in.
outside diameter. (1) Is tube plate
thick enough?
casting3) What
(2) Will it require any longitudinal stays?
thickness
should the tubes be? (4) What number of threads per inch
should be cut on same? (5) Will this boiler be capable_ofrunning
the engine continuously for two hours ? The cylinders are
i 3-16ths in. by 2 ins.
.
.
We are afraid you will not be able to satisfactorily arrange
ﬁfteen tubes Q in. diameter. You have not taken into account
the thickness of the tube late ﬂange in setting out the tubes.
We show on our drawing sixteen tubes, o-rﬁths diameter, and a
more satisfactory shape of tube plate. The crown is not so flat,
and will require lessstaying than that in_your design,which entails
diﬁcult staying: and the width of the inside 'ﬁrebox is restricted
to an amount that will allow it to be ﬁtted into the boiler shell
through the bottom after the back plate has been ﬁxeiiv_ The
scale gauge is 5} ins, but as it Ls not a standard you Will do
better to make the width between tyres the scale equivalent and
to let the gauge come what it Will. ‘This method gives 5 ins. be
be better for the boiler
tween tvres and 5i-in. gauge; but it
and enhancethe stability of the tender, if the gaugeis made 5} ins.
and the distance betweentyres 5} ins. (i) The tube late should
be 5-3zndsin. thick where the tubesenterand 7-64ths . (ﬁnished)
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The News of the Trade.
'

goodsnoh'rrd

Reviewsdistinguishedby an asterisk have been
based on actual Editorial Instlion 0/ tin

Messrs. Drummond Bros.’ Exhibits at Olympia.
Messrs. Drummond Bro_s.,led.,
Ryde's Hill, near Guild
ford, Surrey, will be exhibiting many of their machine tools
at the Engineering and Naval Exhibition at Olympia, which
opens on September 1st. amingst these may be mentioned
their 4-in. “Precision” special inventor's madel'making lathe;
one 3}-in. screw-cutting lathe for power, designed for
lixht
motor running repairs; one ditto, with foot motion, as supplied
to ILM. ships, Eu, Tesl, Saracen,Swift, and Crusader; one yin.
self-acting surfacing, sliding, boring and screw-cutting lathe,
specialdesignas supplied to His late Majesty, King Edward VII;
one 6-in. workmans screw-cutting lathe With raisin: blocks, as
su plied to R.M.S. of the Wilson line;
one new design small
radial drilling machine, ﬁtted With power and foot drive, capable
of drilling by foot power to ion. halos;
one “ Universal"
grindin machine, capable of foot drive for repair work, as
suppli to HMS. Destroyer,Portsmouth; one hand lever bench
shapingmachine; one new desngn'fDruinmmd-Barreto" patent
heavy universal screw-cuttin , turning, b0ring, dr‘lling, millin ,
and gear-cutting machine, esigned specially for ship repair
work; land, one 9-in. high-speed 5.5.5. and boring, gap-bed
lathe.
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that the ﬁnal arrangements for running off the
Wembley Park Cup Race are at present being made
by the clubs interested in the matter, and their
be
decision in regard
to various details will
There will, how
announced as soon as possible.
ever, be no MODEL ENGINEER Speed Boat Regatta
this year, although this must not be confused with
the Mount ENGINEER Speed Boat Competition,
particulars and conditions of which were published
in our issue of April 7th last, page 319.

i

1

.

Just as we go to press we hear from Mr. Delves
Broughton that he intends to run the Folly
on
the Boating Lake, Crystal Palace, on Friday, Sep
tember 9th, at 4 p.m., wind and weather permitting.
But, he adds, as it is diﬁ‘icult to foresee what will
happen between now and then, he will be pleased
to notify direct anyone interested in the matter of
any alteration in this announcement who will send
him a stamped addressed post-card to 23, Anerley

III

January

have no further
FnANCIs (Anglesey).—We
particulars, and can only refer you to thOSe
drawmgs already published in recent issues.
M. A. JOHNSON (Crook).—We have no drawings in
hand, but may be publishing something suitable
to your needs shortly.
A. F. (Liscard).—Sec our practical manual,
Model Sailing Yachts," IS. 3d. post free.
S. A. G.
handbook “Small
(Handsworth).—See
Dynamos and Motors,“ 7d. post free.
M. F. S. (Crouch End).-—\Ne replied by post to
you, but letter was returned, the address you gave
incorrect. Leave a spot unsilvered in
being
mirror's centre, and sight through this to the vane.
B.
must
H.‘ (Newton-St.-Loe).—Experiment
The strength of magnets
decideright winding.
Is an important fact.
As a trial winding, ﬁll
armature 'with No. 22 S.W.G. wire.
P. G. T.
(\Yimbledon).—To supply the information
you ask Is, we regret, beyond the scope of our
Query Department.
Please read rules.

Notices.

d

a

The Editor invites correspondenceand original contributions on
all amat_eur_mcchanical
and electrical subjects. Matter intended
(or publication should be clearly written on one side of the paper
only, and should invariably bear the sender’snameand address. It
should be_dmtinctly stated, when Sendingcontributions, whether
remunerationis expectedor not, and all MSS. should be accom—
panied by 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. pt:
annum, payable
in advance. Remittances should be made by
Postal Order.
Advertisementratesmay be ha on application to the Advertise
ment Manager.
How To AobRirss LETTIRS.
All correspondencerelating to the lite-airyportion of the paper,
Pi'le‘ lists, &c., for review, to be' addressed
"
HI nigvapparahﬁand
:udrlall
oiroR, " ic Moch En'incer," 26—29'P0!)me
com'
London, EC.
FcheltiSu-eet,
correspondencerelating to advertisementsand de 'ts to be
“
addressedto Tux ADVERTISEMENTMANAGER, The Ode]Engi
ecr," 26-29,.Poppin's Court, Fleet Street, London, B.C.
All subscriptions and correspondencerelating to sales of the
paper and
to be addressed to Percival Marshall
Co.,
Poppin's Court, Fleet Street, London, EC.
26-2p,
Soe Agents for United States, Canada, and Mexico: Spamand
Liberty Street, New York, U.S.A., to whom
Chamberlain,
all subscriptions
1213‘:
orn thesecountriesshould be addressed.
&

i
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to Correspondents.
l\.vAnswers
(Brornley).—See our issue of
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the time of writing, we cannot say more than

C. G.
2nd,

'S.‘

letter has reached us from a corre
spondent in London :—" Seeing Mr. Teague's
remarks regarding ‘sportsmanship among
'
in your issue of August
model speed boat owners
I beg to offer the following explanation,
11th,
which, I believe, applies to a good many others
besides myself.
As a speed boat owner, it came
as a rude shock to me to see in this journal the
result of the opening of the Broomﬁeld Park Lake.
I was totally unaware of the previous announcement
'
inviting 'speed merchants to bring their boats.
Being rather busy at the time, I did not scan the
advertisement columns which contained same;
but I think if it had been made the subject of a
short editorial announcement, I, for one, would
As regards the reliability of
have been there.
of a
speed boats, I am the fortunate possessor
reliable craft, which I have built specially for
racing, vi2., Crusader II. \Vith the exception of
the ﬁrst two trials, when it was found the rudder
was not deep enough, and so caused boat to list
badly and get out of her course, I have not had
'
breakdown '—that is to say, she has
a single
always run a perfectly straight course at from
IO to I5 miles per hour. As I am anxious to try
her against other boats, this leads me on to the
question : When is the next MODEL ENGINEER
I understood
Speed Boat Regatta to be held?
that it was to be held in June, but have not seen
Trusting
any notice of same up to the present time.
I have not transgressed too much on your space, I
remain, with best wishes for your journal, and the
boating in particular,——Yours
sport of speed
respectfully, HENRY E. MATTHEWS.

O'.

HE following

At

September r, rgIo.

Park, Anerley, 8.15. It is probable that Mr. Teague
will be running Incubus on the same occasion.
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A Novel Type of Launch Engine.
SMALES.

GENERAL View or SINGLE CYLINDER Lumen

HE

following is a short description of a small
The design is rather an
launch engine.
unusual one, the chief idea being to keep
The
the centre of gravity as low as possible.
cylinder is of the ordinary slide-valve type, % in.
bore, 2 in. stroke, but is ﬁxed upside down to the
ordinary position of the usual type of launch
the cylinder being bolted to the frame
engine,
Thus
which forms the bottom cylinder cover.
the cylinder, the heaviest part, is kept about 31}ins.
in
the
usual
of
launch engine.
design
lower than
The valve is worked by an ordinary eccentric.
In a. great many launch engines the connecting
rods are too short and the obliquity is therefore
In this design,
great, causing unnecessary friction.

ENGINE.

~

however, the connecting-rod is very long being
equal to nearly ten cranks, and thus in a: model
no guides are necessary for the piston-rod.
The cylinder, cylinder cover, slide valve and
cover, frame and eccentric are all cast in gun~metal
The bearings and frame are cast in one.
The
shaft and rods, etc., are of mild steel.
The ﬂywheel
is turned down from an old piston of a larger
The whole weighs 1§ lbs., but many of
engine.
the parts could be cut away and made considerably
lighter. The use of aluminium for the frame etc.
would also make a considerable difference
thé
weight. The engine rests on projections on the
insrde oi the hull, and
secured by bolts which
it will be noticed are in an easily accessible position.

iii
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By PERCY

The Model Bnglneer

a

is

1

Lessons from the Laboratory.

is

[The itemsuppmri'ngunder this headingan basedon work ndimlly
done, and experimentscarried out 1» Tuna.MODEL ENGINLEI
Laburulmy and Schoolof Mechanics.)

The Laboratory Switchboard.

a

it

Following our previous paragraph relating to
this, we propose to give here a few particulars of
the construction of the switchboard framework.

-v

September 8, 19:0.

elevation, and are omitted altogether from'the front
pair
elevation.) These uprights are connected by
of horizontal angle-irons, one at the top, and the
other at such a distance below it to just take the
ft.
ins. between).
panels between (i.e.,
Owing
to the sag in the lower cross angle-iron, brought
about by the slate (which
very heavy) being in
two pieces, there are provided, at equal distances
along, two 1-in. bar-iron tie-rods, hanging the
lower angle from the upper, and screwed to both
with {—in. setscrews.
The front frame
rendered
stable by the addition of two angle—iron struts to
a
the uprights from behind, shown at
and a’ on
the end elevation, in which the portion a follows
on in one piece from a’ (the drawing being cut down
to save room).
From this
will be seen that the

The engine runs well, and recently took second
I think the photo
prize at a local exhibition.
graph anrl drawings (see below) will make it all
clear, but I shall be pleased to supply any further
particulars if necessary.

*
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THREE ViEws or MODEL LAUNCH ENGINE.
By PERCY G. SMALES.
For description]
[su previous Page.
Scale: 2-3rds full size.
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We are very proud of our switchboard (and
the writer is quite entitled to add, and justly
so," seeing that he had very little to do,with
either its design or construction), and think
that electrical readers may get some reallyKuse
ful hints from the detailsfof its design.
The accompanying full-page illustration
gives complete drawings of the framework,
which
constructed for the most part from
i-in. angle-iron. It consists of two_uprights,
it. 9)- ins. high, set up opposite each other
at either end, at a distance of ft. ins., outside to
outside. This latter dimension corresponds to the
combined lengths of the two slate panels, which are
20 ins. wide by
in. thick, and are mounted with a
small clearance (about
in.) between them.
(The
panels are only indicated by dotted lines on the end

.

1

I

5

l

1»

r

5

5

Hon,

" straddle "
between
the upright and strut is
ft. 6} ins, out to out, and that they meet at a

point 7} ins. from top of frame.
The stability of
the concern is further assured by two smaller
r-in. bar-iron struts, placed at the bottom of the
uprights, to which, and the floor, they are bolted
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These latter are in the plane of
and screwed.
the front frame, being shown on the front eleva
tion. The form of the feet of the uprights and
main struts should be noted from the plan given.
They were so formed by splitting up the angle of
the iron, making hot, and splaying out the two
ﬂanges at right angles and screwing same to ﬂoor.
The whole of the main frame and struts are con
Two
with 5-16ths-in. bolts and nuts.
nected
features—not shown in the photograph given in
our last—are the stay—made of the angle-iron,
and shown at b in both views, which connects
the upper part of the framework with an adjacent
wall to protect it from shocks due to anyone knock
ing against it—and the shelf, running from end to
end of the frame at the bottom of the panels.
This shelf, shown on larger scale in the inset section,
is provided mainly as a fender to prevent persons
passing striking against the switch handles or other
or the instruments; also
wise injuring themselves
it is found very useful to support con
nectors and other small articles required
l.
It is constructed of the r-in.
in testing.
angle-iron, bent to shape at the ends, as
shown on the part plan, with one ﬂange
split and turned down, and further screwed
to the front of the upright, the other being
carried round and screwed to side-face of
\Vithin this frame, and on the
the same.
,
lower ﬂange of same, screwed to it, is a
f
21 S.W.G. (standard wire gauge in thick
on
i
ness) iron plate, which is stiffened
the inner edge at a point flush with the
face of panels, with Q-in. bar, riveted to it
!
The panels are con~
with i-in. rivets.
nected to the top and bottom cross-angles
by means of 5'16ti154in. bolts and nuts
passing through both, independently of
the framework bolts, the heads and nuts
of which are let into clearance holes in
The whole, with
the back of the panels.
the exception of the slate, which has
been only oiled, and is neither polished
nor enamelled, is coated with a nice shade
of dark green oil colour, which gives it a
good ﬁnish.
We propose to give details, in the near
future, of the switchboard connections as
a next stage in its description.

September 8, 1910.

shank, well to the end, in a nicked hand vice, or,
better still, a large pin vice, and chase out on an
improvised rest, consisting of a piece of stout brass
rod, mounted in the slide-rest at the right height
to hold the tap horizontal.
If taps are not too
precious they may with advantage be converted
into permanent chasers by grinding them ﬂat on
the top and bottom sides—that is to say, by re—
moving two opposite cutting edges entirely.

Shaping Dynamo Castings.
The accompanying photograph shows the setting
up of the frame casting of a z5o-watt Avery four'
pole dynamo for planing the bottom surface of
the bedplate.
Advantage has been taken of the
ring of the ﬁeld_magnet
(which, together with its
is part of the casting) to clamp the
pole-pieces,
same to the vertical table of the machine, a clamp
passing right across ring with two bolts inside same,
secured to slots of vertical table.
In addition, a
.T‘

.

‘F?
t,

,

U

,1

Chasing Small Holes.
;.
in obtaining
4—
Difﬁculty is experienced
inside chasers, with the ﬁner threads, of
AN AVERY FOUR-POLE 25o-wnr DYNAuo SET UP FOR
a size suitable for chasing out holes of
PLANING THE BEDPLATE.
their corresponding diameters.
For in
stance, }-in. Whitworth corresponds to 20 threads
clamp is used at farther end of casting, holding
down the end of bedplate to the horizontal
per inch, but a zo-thread chaser will not enter a
table.
The upper surface of bedplate (forming the
{-in. tapping hole. Generally speaking, if a standard
thread is used, as cited above, a standard tap,
sole pieces for bearings at these points) is curved
screwed in while backed up with the poppet-head
in form, and is packed under with wood packing,
centre, is sufﬁcient to ﬁnish truly such a thread,
the bearing of clamp being taken in clearance hole
which has, of course, been screw—cut nearly to size.
in casting. The corresponding hole is to be seen
In cases where other threads are used, such as, say,
at this end of the casting.
As the entire length of
a ﬁ-in. tapping hole, screwed 18 threads or more, or
base was more than the machine traverses, the
a 5-16ths-in. screwed 20 or more, standard taps of the
planing was carried out as far as possible with the
right pitch may be used as Chasers.
In the ﬁrst
tool angled in one direction, and completed with it
case mentioned a g-in. tapping hole may be chased
It is not abso
angled as shown in the illustration.
out with a 5-16ths-in. Whitworth tap, which has
lutely necessary to plane the base of a dynamo;
18 threads per inch; and a 1-in. Whitworth
but as this is to be coupled directly to a petrol
tap
may be used in the second case. Choose, for pre
engine, both being on a combined bedplate, it will
facilitate aligning.
ference, a four-ﬂuted tap, mount it tightly by its

The Model Engineer and Electrician.
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Model Aeroplane Notes.
By " AERQPHILE."

A Novel Aeroplane.

mine, who, thanks to the initiation l
fortunately able to give him, is now as keen a
model maker vas I am myself, has sent me the
outline of an idea he has hit upon, which seems
to me to be so interesting and original as to be
well worth enquiring into and discussing.
A diagrammatic view of his suggested machine
is given in perspective in Fig. i, which requires
little enough explanation. Instead of having the
usual ﬂat type of plane he utilises a supporting
surface having the form of a short section of tube.
This “ plane" is rotated by the same elastic as
drives the single propelling screw, the two being
opposed so as to rotate in opposite directions.
In order to prevent the plane rotating unduly fast,
diagonal vanes are attached to its outer periphery,
so that not only is the plane retarded, but advan
tage is taken of its rotation to obtain additional
It will be seen that the front
propulsive effect.
plane is also tubular, since every part of the
machine has to revolve either in one direction or
the other. My friend, in writing to me, says:
“
The idea in this affair is to do away with any
necessity for using means to obtain lateral stability
There is also a
by employing a revolving plane.
great advantage, in that a single propeller of any
size can be utilised, as its torque can always be
balanced."

A friend of

was

221

in two separate halves we ﬁnd that the lower half
is simply an ordinary plane, with practically an
As such
inﬁnite, though gradual, dihedral angle.
it is a bad form of sustainer, because it does not
utilise its surface to the best advantage. As
indicated in Fig. 2 the air which strikes it has a
“
great tendency to
slip oﬂ" sideways, so that
the volume of air usefully deﬂected is compara
tively small. This same remark applies, to a less
extent, of course, to the ordinary dihedral-angled
plane, but in this case the angle is used to gain
lateral stability, so that a quid is merely exchanged

\nr/j

f/‘MH

Fro. 2.

FIG. 3.

‘

I

for a quo. In this circular plane any advantage
in this direction possessed by the lower half of the
plane is obviously counteracted by the shape of
The latter, however, is much
the upper half.
better from a lifting point of view than the lower,
because it "collars"
the air and grips it more
effectively, exactly as does the umbrella-shaped
sail of a parachute.
Nearly all birds, in gliding, have their wings set
at a noticeable negative dihedral angle, and Mr.
in the
lisnaultPelterie
has adopted this idea

%

FIG. 5.

FIG. 4.

R.E.P.

FIG. 1.

Now it is perfectly clear that a machine of this
type requires no lateral stability in the generally

accepted

sense of the term, and, furthermore, there

stability

than the present

the gyroscopic action
is a strong probability that
"
plane" may have a de
of the revolving main
cidedly advantageous inﬂuence on longitudinal
stability also. Hence in these two respects it
certainly appears as though this clever design were
going to get considerably nearer purely automatic
type of aeroplane.

monoplane. But whether positive or
negative a large dihedral angle may be said to be
worse than none at all—for in one case the air
"
slips oﬁ,” whilst in the other, as shown in Fig. 3,
"
"
'
the air
piles up at the highest part of the plane,
and there is such an excess of pressure at this
point that a sensible amount of lifting effect may
be lost through the resulting turbulence..,'
Fig. 4
shows graphically the economical value of a cir
cular plane.
The thick lines show those portions

It

is both simple and ingenious; it looks reasonable
its theoretical advantages are
and practical;
obvious—let us then see if we can ﬁnd any theo
mind you, I don't say
disadvantages;
retical
practical, for there is always a big chance, at all
events in aeronautic work, that a thing may work
very well in the air and very badly on paper.
First of all, as to the shape of the plane. Is it
The answer to
a good form “for lifting effect?
yes, and no.“
Taking the plane
this query is

FIG. 6
which have a real lifting effect, the remaining parts
—as sustaining surface—-are
practically useless. -4.
Fig. 6 is an end elevation of a monoplane in
“
stray ﬁeld." .The
which is shown by dots the
fact that at the edge of the plane there is a region

September 8, 1910.

Motor Cycle Notes.
By

“

anmx.“

Makers and their Guarantees.

I

had something to
On a previous occasion
regarding motor cycle manufacturers and
the guarantees
given with the machines they
supply, the matter having then arisen in connec
tion with a complaint submitted by a MODEL
ENGINEER reader to the Laboratory department,
together with a portion of his motor cycle which
had given very indifferent service and had quite
failed to come up to the terms of the guarantee
have lately received
obtained with the machine.
one or two complaints myself of a similar nature
which refer to the same make of motor cycle, and
in one case especially,
think the purchaser has
Indeed, were it not for the
been very badly treated.
fact that
know him to be one who is very careful
be accepted as unimpeacliable,
should hesitate to
be taken as unimpeachable,
should hesitate to
He writes
believe his version of what occurred.
me as follows :—“ In March last
purchased, as
motor cycle, and
have used
you know, a
it chieﬂy in connection with a side car during the
intervening few months. It has cost me much
more than
anticipated in the way of repairs and
and
renewals,
although slightly more powerful
than my preiious machine (also used for side
has been at least 50 per cent. more ex‘
car-ing),
to Portsmouth
recently drove
pensive to run.
and back with in ri-stone passenger, taking it easy
in the matter of speed both ways and never at any
time forcing the engine beyond what it was capable
of performing without being pressed. On the return
was troubled a great deal with slipping
journey
of the clutch forming part of the two-speed gear,
and, on submitting the machine to the agents in
certain important
London, was informed that
part of the gear required renewing, although, as
pointed out to them, only some 30 per cent. of the
mileage representing the ordinary life of the part
had been performed.
If,’ said
“Their reply to this astounded me.
they, you will subject the machine to these long
continuous runs you cannot expect it to stand the
without trouble in the shape of
strain put upon
excessive wear arising,’ and to this view they sted
fastly adhered in spite of all my protests. It cost
me quite a nice sum to have the gear put to rights,
have had with the
and in view of the trouble
machine, as a whole, and possibilities which the
to
have decided
above statement conjures up,
sell out at a good round loss and invest in another
make of machine."
One has to be so very careful now-a-days in
inadvis
publishing accounts of this kind, that it
able for me, in commenting upon the above, to be
would like, although my whole
as explicit as
inclination is in the direction of stating plain facts,
with a view to protecting other readers from
The idea of a powerful motor
similar experiences.
cycle, advertised as being suitable for side car
in great measure for that
work, and designed
purpose, suffering unduly as a result of being driven
to Portsmouth and back is, to put it mildly, drivel
of the rankest kind, and, in my view, unworthy
of any firm claiming, as this one does, a ﬁrst-class
Let me once again remind readers
reputation.
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if
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it

if,

of aerial turmoil, due to vortices, etc., causes the
air to be affected,
not only in the immediate
vicinity of the plane-edge,
but also at a good
distance away. The area of this stray ﬁeld is a
measure of the wastage of power, for the smaller
it is the greater is the proportion of air use
\Vith a circular plane this stray
fully deﬂected.
ﬁeld
practically
entirely
disappears, so that
here we have a big point in favour of this type.
The same result can be obtained in various ways,
two of which are shown in Fig. 5.
The upper
one is the G. P. B. Smith biplane, whilst below
is the plane experimented with by M. Santos
Dumont.
The Voisin panel is employed partially
to gain the same end, but the absence of sharp
corners in the circular plane, and in the Santos
Dumont type, makes it considerably better than
either the Voisin or the G. P. B. Smith.
Now as to section of plane.
Here again. the
circular plane possesses a theoretical disadvantage,
because
its section cannot be cambered
in the
in a high
ordinary way. I doubt, however,
machine, this would make much differ
speed
ence.
Putting this aside,
seems to me that
the advantages and disadvantages of a circular
plane about balance one another; its shape makes
"lifter," but reduces power-wastage to a
itabad
minimum.
On the score of " directional stability " the
machine, as illustrated above, leaves a good deal
to be desired, because
a side wind were to strike
it the very large area offered by the main plane
would cause the machine abruptly to swing round,
head to wind.
This might be obviated by using
a front plane of equal size to the rear one.
Finally, the idea appears to me to be thoroughly
sound, and
shall be greatly surprised
cannot
be made to work.
Experiments are already being
will
made, and as soon as
get to know them
give my readers the results, in which
am sure
they will be interested.
The inventor, Mr. Max
Millar, of Clapham Common,
to be congratulated
on his ingenuity, and his example is one to be
followed. But not in this particular direction,
as
understand the machine is protectedl
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1). G. S. H. (Bexhill), wants me to describe in
"
"
notes
some of the leading
professional
models, such as the G. P. B. Smith biplane, Clarke
ﬂier, Fleming Williams
How
monoplane, etc.
does this suggestion
appeal to other readers?
should be delighted to carry
out
there were
sufﬁcient demand for it.
will deal with the
question of automatic longitudinal stability in an
A nom de guerre covers a multitude
0
(3?le
sinsislsue.

I

if

it

I

my

I

is

a

&

is

I

generally use 22-gauge wire for the spars of
(r)
the planes and 26-gauge for the ribs.
(2) The wire
bent cold with the aid of
The
pair of pincers.
bend must not be made too sharp or it will snap.
(3) Radium silk, made by Hart's, of City Road,
London, E.C.; Langer, Malin
Co., Coldharbour
Lane, Camberwell, make several grades of tissue
paper suitable for models.

I

(3) What other
used for small

?

?

(2) Is the wire bent cold or hot
. fabric besides
Jap silk can be
models

I

is

G. R. G. (Stowmarket).——(1)
\Vhat
the best
gauge of piano wire to use in making small models.

it
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that their best course in these matters is to submit
the faulty parts of their machines to the Director
of Tim MODEL ENGINEER Laboratory, together
with a full statement of the facts.
They will then
have the advantage of his expert opinion and be
armed with something which will better enable
them to meet the maker’s arguments. In the last
case of the kind the consultant who adopted this
course got the faulty part of his machine replaced
free of charge, whereas previously the makers had
refused to do anything unless he paid the full price.

An improvised Exhaust Valve Lifter.
A Weaverham (Cheshire) correspondent

has for
warded particulars and a drawing of an exhaust valve
“
lifter which he has ﬁtted to his 2 h.-p. Humber'
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AN IMPROVISED

very difﬁcult as I had to use the left-hand to steer
with, the right hand being occupied in manipulating
the exhaust valve lifter on the frame.
Pushing the bicycle along until I had attained
sufﬁcient speed to get the engine going meant,
under these conditions, very hard work, especially
as the lifter handle did not provide suﬁ‘icient grip
to assist in pushing the machine, consequently all
the pushing was done with the left hand. Since
ﬁtting the device I am about to describe, I can fix
the spark ﬁrst in any desired position and steer
with both bands, which, of course, makes it much
easier.
Referring to the sketches,
Fig. I shows
the front
view of the complete arrangement,
Fig. 2 a plan of the clip A, and Fig. 3 a side view
of the bracket D. A represents a pair of clips cut
out of sheet brass, gin. thick, and bent to ﬁt round
the valve spindle guide and fastened together with
two 3—16ths in. bolts. The right-hand clip has a
piece of brass, } in. thick, B, fastened to it by a
shoulder riveted over on the inside and soldered
on the outside. At the other end of B a hole is
tapped ﬁ-in. Whitworth to receive the screw C,
which latter has a square ﬁled on the top to turn
it with, and a small hole is drilled right through to
receive
the inside wire K of the Bowden cable.
The screw C must be ﬁtted with a locknut H to
prevent it from unscrewing. E is a cast-steel cap
made to ﬁt the top of the valve tappet, and is
hardened.
D is a piece of § in. sheet brass, about
i1 in. wide, bent to the shape shown.
The bottom ﬂange has a clearance hole drillei
to ﬁt the cap E, and the top ﬂange has a hole drille l
to receive the inside wire of the cable K.
To
prevent this wire from coming out of the small
hole in D a small ferrule F is slipped on to the
end of the wire K, and the wire is splayed out over
the end of F and soldered to it.
The other end of
the wire K is fastened
to an ordinary Bowden
brake lever on the handle-bar in the same manner
as the fastening to D.
To adjust the outer cable ]
so as to get the necessary
spring, the nut H is
slacked oii and the screw C is screwed upwards to
make the cable
shorter, and the nut H is then
tightened up.
The cable 1 may be of any length
and carried as most convenient round the frame,
etc.
The Bowden handle, which was ﬁtted to the
2 h.-p. Humber, was a second-hand one, costing
9d._. from a cycle dealer.

I

Replies In Brief.
H. A. K. (Sunderland).—The
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Exnausr VALVE LIFTER.

motor cycle to replace the old lifter which was
attached to the top tube of the frame, and also
served to control the spark. The valve, he says,
was lifted by bringing the handle on the top tube
as far back as possible after the spark had been
fully retarded, which meant stopping the engine,
and not only that, but mounting the machine was

platinum points of
contact-breaker
should separate
-5 millimetre.
There is a. small nut provided for their adjustment.
W. C. (Dundee).~—If you send further particulars
of your 2 h.-p. " Quadrant " motor cycle, stating
make of carburettor, height of level petrol, and
other details we can probably help you.
The pre~
sent information is too vague.
F. P. (Holbeck, Leeds).—(r) It does not matter
which way the coil is wired up for battery ignition.

_ﬁ__m_r

(2) The current in a. battery ﬂows from positive
terminal to negative terminal, as sketch.
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BELGIAN

“ ENGLISH RUNNING-SHED PRACTICE.“
The paper, entitled as above, which was contri
buted by Mr. Cecil \V. Paget, of the Midland
, Railway, led to a very interesting and useful dis
cussion at the joint meeting of the Institution of
Mechanical Engineers and the American Society
of Engineers, held in Birmingham towards the end
of July. The opinions of several practical men,
many of them actually engaged in superintending
locomotive running sheds on both sides of the
Atlantic, were placed ﬁrst-hand before the meeting,
and although, as might be expected, they did not
all agree, there appeared to be a tolerable unanimity
among them.
An objection raised by some to the straight
type of running shed, as compared with the round
type with central turntable, is that the engines
have to be taken on to certain roads, and in the order
in which they are wanted out, otherwise there is
delay and inconvenience in getting them outof
the shed and a lot of useless movement of engines
not required may have to take place.
Other
among them Mr.
speakers,
however—including
Hughes, chief mechanical engineer of the
George
L. & Y. Railway, and a representative of the
Great Central Railway locomotive department——
said that it only required a little common-sense
and foresight to distribute the engines in such a
manner that those ﬁrst required should be placed
where they could be got at without having to
move other engines.
Some amusing remarks were made by Mr. ]. E.
Sague, oi the A.S.M.E., who had seen service as
locomotive superintendent of a railway in Jamaica,
and also in the Schenectady works of the American
He said that on his way to
LocomotivezCompany.
the meeting he had seen at Liverpool station a
"
.locomotive
bearing the date 18 and 66," and he
was surprised that any engine could still be use
fully employed which had been built so long ago.
"
Moreover, it looked as one might say,
fairly
modern," and the ﬁnish was beautiful.
He could
hardly imagine an American locomotive built back
in the sixties, and would not venture to say what
its condition would be at this distance of time.
He also made some amusing remarks about the
building of the American goods engines for the
Midland Railway.
He had, he said, taken a hand
in designing these locomotives at the Schenectady
Works, and Mr. Paget—who had come over in
connection with the matter—and he had indulged
in quite a heated discussion as to the relative
merits of English and American locomotives.
"
and," said
Both, of course, took opposite sides,
the speaker, "as a result of the heat generated
during the discussion we arrived at a great deal
of truth."
Several speakers touched upon the point as to
whether it was good practice or not to keep one
crew of enginemen (driver and ﬁreman) to the same
locomotive, or to give them different engines to
work, and the general concensus of opinion seemed
to be that for passenger work the plan of keeping
one man to one engine was best, but in goods train
service, owing to the irregularity of the trains in
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their movements the idea
of cases.

the majority

TEN—COUPLED

LOCOMOTIVES.

having asked for the publica
views

of the

new

"Paciﬁc "

and ten-coupled (2—10—0) locomotives recently
introduced on the Belgian State Railways (and of
which sectional elevation and outline drawings
'
have appeared in these Notes), the writer has
obtained a photograph of the latter type, from
which the accompanying illustration
has been

FRANCE.

New BELGIAN

One or two readers
tion of photographic

hardly suitable in

or

THE

was

2'23

NORTHERN
FIREBOXZ
WATER-TUBE
wr'rn
LOCOMOTIVE
EXPRESS
COMPOUND

SHORT

TYPE

versus

4—4—4

PISTON STROKES FOR Loco
MOTIVES.
A Bradford correspondent has written as follows :
"
I note that readers of the Locomotive Notes have
lately been putting questions bearing upon con
structional features of locomotives, and as a
student of locomotive practice, but quite a be
ginner, I would like also to be informed on one or
two points. In the ﬁrst instance, I am puzzled
to know what governs
the selection
of piston
stroke in a locomotive, and as there is such a wide
in diﬂerent engines
diversity in this respect
designed to perform identical duty, I am at a loss
to understand why such
a lack of uniformity
should exist.
To take only four British railways.
We have ﬁrst-class express
locomotives doing
approximately equal work in which the piston
stroke varies between
24 ins. as a minimum and
The G.N.R. "Atlantics"
30 ins. as a maximum.
"
and
have a 24-in. stroke, L. & N.W.R. “Precursors
other classes 26-in., N. ER. 4—6—0, and "Atlantics"
and G.\V.R. locomotives 30-in., and as
28-in.,
they are all designed to meet practically identical
conditions I would very much like to have some
explanation as to the reason for this wide variation
in the piston stroke."
This is a matter which, like many others con
nected with the design of locomotive and other
types of engines, is based upon individual opinion
and a conception of the work to be performed,
and the conditions under which it will be done.
There is, therefore, no way of explaining why
any particular piston stroke was selected by an
individual designer, beyond the obvious one that
at the time he considered that benefit would accrue
in the circumstances from the adoption of the
selected dimension.
We can, however, go on from this to briefly
explain the arguments for and against a long
piston stroke and the purposes aimed at in adopting
it in place of a stroke of more moderate length.
A long piston stroke, such as 28 ins. or 30 ins.,
permits of increased power being obtained from a
cylinder of normal diameter, and when used with
a large cylinder, as 20 ins. on the North-Eastern,
It then, however,
a very powerful engine results.
the steam- generating
becomes
a question of
capacity of the boiler and a very large one has to
A long piston stroke means increased
be provided.
leverage at starting, just as when we have to turn
a heavy wheel attached to a shaft we get on
much better and obtain the desired movement
LONG

NEW

There is some delay in procuring photographs
"
"
of the
Paciﬁc
engine, but when these come to
hand they will be duly reproduced in these pages.
The dimensions of both classes have already been
given.
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much more
away from

if the handle is placed well
centre
of the wheel, instead of
Again, a long stroke increases
the

readily
the

close
in.
area available for expansion in the cylinder, and
that, in certain circumstances, is a distinct gain.
Against the method it has to be urged that the
longer the stroke the higher will be the piston speed,
and in an express locomotive running at a high
speed and having only a. moderate driving wheel
diameter, the piston velocity may reach something

altogether

With

undesirable.

a short stroke, such as 24 ins., the piston
speed is never excessive, and if, as in the case of
the G.N.R. “Atlantics,” the cylinder diameter is
also moderate the demand upon the boiler is
The engines do not, however,
greatly reduced.
start so well with heavy loads nor perform with
on up grades.
such efﬁciency
They are, in short,
less powerful within the capacity of the boiler, or,
to be more precise, while the boilers are both
the long stroke
working within their powers
engine will pull a greater load and will accelerate
that load more rapidly; but at the same time it is
very doubtful whether it will run any faster on
the level, and may not, in fact, be quite as fast,
or at any rate not so free, running at maximum

velocities.

All considered, the midway stroke of 26 ins. so
generally employed is perhaps on the whole the
best, and for that reason it is the most popular
of any among locomotive designing engineers.
THE New 4—44—4 EXPRESS LOCOMOTlVES ON THE
NORTHERN
0F FRANCE.
The last of the locomotives designed by the late
M. du Bousquet, as chief mechanical engineer of
the Northern Railway of France, was the powerful
4-4—4 type express engine illustrated on page
The design is based on the four~cylinder
225.
compound principle with which Northern Railway
locomotive practice has been identiﬁed ever since
the introduction of the ﬁrst du Bousquet-de Glehn
locomotives some years ago; but the provision of
a four-wheeled bogie underneath the ﬁrebox is
a new feature, and other points in the design also
call for special mention. The ﬁrebox is of the
wide type and of very ample dimensions, and in
the cylindrical portion adjoining the boiler barrel
there is placed a combustion chamber, while a
complete system of water tubes surrounds the
ﬁrebox—in fact, the feed water circulates around
rapidly by
the ﬁrebox, and the steam generated
this means passes into a longitudinal drum above
the ﬁrebox, and from thence forward to the dome.
The large total heating surface of the boiler and
should be
exceptionally high working pressure
Leading dimensions of this in
specially noted.
teresting locomotive are as follows :—
high-pressure—diameter, 13} ins.,
Cylindcrs:
stroke, 25} ins.
Cylinders:
low»pressure—diameter, 22} ins.,
stroke, 25§ ins.
Coupled wheels diameter, 6 ft. 8} ins.
Rigid wheelbase, 7 ft. 2 ins.
Total wheelbase, 32 ft. 8 ins.
Height of boiler centre from rail, 9 it. 2}; ins.
Total heating surface, 3,406 sq. ft.
Grate area, 38-1 sq. ft.
Boiler pressure, 256 lbs.
Weight of engine (in working order), 76 tons.
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The tender is of the double-bogie pattern, with
a water capacity of 4,2 30 gallons and a coal_capa.city
of 7 tons.
THE WIND-Curran Loconorrvas OF THE P.L.M.
RAILWAY.
Writing from 67, Boulevard Cotte, Enghien-les
Bains, France, Mr. Harvey L. Wheelock, an en
thusiastic reader of THE Monnr. Encmnan, says
that with regard to the information upon the
wind-cutting locomotives of the P.L.M. appearing
on page 106 of the August 4 issue, and the desire
of a reader to model one of these engines, he would
like to say that Messrs. Radiguet & Massiot, of
13—15, Boulevard des Filles du Calvaire, Paris,
are exhibiting a model of a locomotive of this
description, and they say that the model cannot
The cylinders
be made to work on a scale of 1.2 5.
Mr. Wheelock has also
are about i-in. bore.
kindly sent a booklet containing a list of parts
sold by the ﬁrm named, and which could be pro
cured by anyone desirous of making a model of
the

'

engine.

Fitting

Pinion to
a Lens Mount.

a

"Rack

, By J. N. J.
ONCE purchased—second-hand—a certain

piece

of optical apparatus which was both a bargain
"
and
But the devas
cheap for the money."
tating hand of time—or that of the instrument‘s
owner—had removed from it the rack and pinion
arrangement which adjusted one of the lenses.
" I’ll
" Well," I
soon ﬁx up
thought, as I bought it,
And that, I
a rack and pinion ; it’s a pifﬂing job."
should imagine, is what most amateurs would
think of it if asked off-hand.
However, on further
consideration, it appeared that the job, if not
"tricky" or complicated, would certainly entail
a good deal of forethought and care and accuracy
in workmanship.
So I saved up that piece of work
for a rainy week, and became quite proﬁcient in the
gentle art of sliding the lens tube by hand such
distances as the hundredth part of an inch !
But, after a time, this method of focussing (so
called) became productive of profanity, grey hair,
shattered nerves, and that awful stabbing pain in
Never mind. I really meant to say that
the
a rack and pinion seemed a necessity, if the instru
ment were to be used in comfort.
First of all, the
“
milled
diameter and the distance apart of the
As the lens barrel was
heads" had to be decided.
about an inch in diameter, I found that a spindle
r} ins. long, with discs about an inch wide, was
best.
W'here comparatively accurate adjustment
it is usual to employ skew rack and
is necessary,
helical pinion in which the teeth are cut at an
This is sup
angle of about 72 degs. to the diameter.
posed to work smoother and to minimise the back
However, I had by me some "straight"
lash.
rack and about 6 ins. of pinion, which was got for
another model, and some of this 1 determined to
Where a pinion is required on a fairly short
use.
spindle, and especially if mounted centrally, the
"
solid "—-i'.e., the spindle
whole thing is usually
is formed by turning OK the teeth of the pinion,
which, for this reason, is sold in considerable lengths.
The stuff which I had on hand was of 9-32nds-in.
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diameter, having twelve teeth; the rack (brass)
in. wide. In the lens tube there was a slot
was
3-16ths in. wide and g in. in length ; this I enlarged
to Q in., as I wanted rather more range of adjust
ment.
It was decided to mount the pinion on a
spindle instead of turning the job solid. A search
in the scrap-heap revealed plenty of remnants of
and §»in. steel rod; but neither seemed
3-32nds-in.
suitable. At length, I hit upon a piece of stuff
which had rusted badly; I cleaned it with emery
paper, and lo ! it measured 7-64thsin. diameter and
ﬁlled the bill exactly—though this seems rather
"
like
hair-splitting"l A piece of the rod 1} ins.
long was cut and the ends squared up; a portion
of the pinion was cut oil and the faces ﬁled true
It had a 7-64ths in.
to make a width of 3-16ths in.
hole drilled in it and was then sweated in the centre
of the spindle with the least? possible quantity of
Two discs were now turned up to 1§ ins.
solder.
diameter from ﬁ-in. sheet braSs, the edges being
slightly rounded and smoothed with emery paper
while in the lathe. The next thing was to mill—
" knurl "-the edges: not having a
or rather
knurling cutter, I did this by carefully making
about :6 cuts per inch with a ﬁne hacksaw ; but a
ﬁne halt-round smoothing ﬁle is better, if large
enough—say, an inch wide, or so. I am sure the
result, as shown in Fig. 2, quite justiﬁes the ten
minutes spent in this operation. Why, the edge
looks like the non‘skidding (?) tread of a motor~car
tyre l I next drilled a 3-32nds-in. hole through each
it with a ﬁle till the
disc and carefully enlarged
spindle could just be driven in; the best sides of
the knurled heads were then selected, and the holes
countersunk for a depth of, say, 1-32nd in., the hole
The
on the surface being about 5-32nds in. wide.
discs were then driven on, with this side outwards,
till the ends of the spindle were nearly flush with

i

Flor—PARTS or LENS Moun'r

BEFORE COMPLETION

they were set correctly by gentle taps
the brass;
with a hammer, and the countersunk space ﬁlled
with solder, which sweated through to the other
The outside surfaces were then ﬁled ﬂush, as
side.
The reason for soldering on
can be seen in Fig. 2.
the outside is that it would be difﬁcult to ﬁle off
surplus solder on the inner sides neatly.
I next commenced the nasty part of the job
—making an arrangement to carry the pinion,
hereinafter (for lack of a better name) to be
From
the saddle piece, shown in Fig. 1.
called

227

I cut out two pieces r3-16ths in.
in., and with a iretsaw cut centrally
in. by 3-16ths
in.
in each an opening 5-16ths
One of the pieces had then to be hollowed out to
i-in.

sheet brass

by 9-I6ths

FIG. 2.—LENS

MOUNT

WITH

New RACK

AND

PINION FITTED.

ﬁt the lens mount. The tube was placed on each
end of the saddle piece and a line scribed round the
edge so that the sides were left their original thick
ness.
The brass was then channelled out by ﬁling,
ﬁrst with a Z-in. half-round tool, and ﬁnally with a
round-backed smoothing ﬁle having a radius coin
ciding with that of the lens mount.
By dint of
"
some careful
touching up,” I succeeded in making
saddle
an
excellent
ﬁt
on
the
the
tube. Next, a
piece
piece of the brass rack was cut to Z in. by 3-I6ths in.
teeth
taken
and two
off, leaving Q in. clear, as shown
in Fig. I. The ends were ﬁled down till the tops oi
the teeth were just ﬂush with the outside‘of the
inner tube, when the rack was placed from the
inside in the slot cut'to receive it. The ends were
inside the tube, and the rack ﬁled
then soldered
A channel to take the
down as thin as possible.
spindle had now to be cut in the saddle piece. This
was made nearly semicircular, and the saddle piece
being put in position the channel was deepened
till the teeth of the pinion meshed correctly with
those of the rack on the inner tube.
A similar
groove was cut in the other piece of brass and
ﬁled till the spindle was gripped tightly, when the
faces of both halves were in contact.
The edges
of the two pieces were next ﬁled up true together,
and a bevel put on the edge of the upper one, as
In the lens mount two
shown in the photograph.
holes about {in apart were tapped 3432nds in., and
coincident holes having been drilled in the two halves
of the saddle piece they were fastened to the mount
with cheese-headed screws, the ends of which were
then ﬁled oﬁ ﬂush with the inside of the tube.
The thing was then taken apart and the brasswork
ﬁnished with ﬁne emery paper. Circular objects,
such as pinion heads, are best spun in the lathe,
whilst the emery paper, stretched on a piece of wood,
is held against them.
I lacquered the various
parts by dipping them (hung on thin wire) in
"
“
cold lacquer and then " stoving "
antique
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them over a spirit ﬂame—I am convinced that
this gives a harder coat than merely letting the
varnish dry spontaneously. The two photographs
show the contraption before ﬁnishing.
In concluding, I may say that the arrangement
“
amateurish," even the
does not look in the least
[lacquer matching the rest of the apparatus per
"
"
IS far
touch
fectly, while the accuracy and
better thanI expected.
At any rate,I hope I have
shown in this article that, though not difﬁcult,
there is more work in the ﬁtting of a rack and
pinion than most people would suppose.

Simple lonisation Experiments
with a Wimshurst.
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backed ebonite.
Fig. 15 is a photograph of the
zinc, and Fig. 16 of the image obtained, to the same
scale.
The passage of the ions may also be shown
before
by using the plate condenser
described,
raising it a little above the insulated plate, but
connecting it to the same, as shown in Fig. I7, in
which the little spark seen at S indicates the dis*
On placing between
charging of the condenser.
the point and the zinc a plate of glass or ebonite,
or even the hand, the sparking at once ceases.
An interesting variation of the experiment of
the electric shadow of Fig. 5 is to use, instead of
the ebonite plate, an insulated sheet of metal
connected to the pole of the Wimshurst opposite
to the one connected
to the discharging point.

By C. ]. \VATSON.
(Continued from page :06.)
T has been shown that under ordinary circum
stances the discharge from a point will not pass
through an earthed piece of perforated zinc. If,
however, the electric ﬁeld be continuous on both
sides of the zinc, then, even when earthed, it allows
the ions to pass through
the holes and continue
their way to the ebonite plate below.
In order_to
accomplish this the metal backing of the ebonite
to the
plate must be insulated and connected
other pole of the machine; so that we have now a
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On the metal plate is placed a sheet of white paper.
which is uniformly sprinkled some metallic
ﬁlings. A mixture of magnesium ﬁlings and black
oxide of iron (to darken it) answers very well.
The usual ebonite cross is placed, as before, below
the point, and the machine allowed to act for a
few seconds, whilst the plate is gently tapped with
a glass or ebonite rod.
It will be found that the
ﬁlings will disappear from under the cross, yielding
a sharply deﬁned blank image, as shown by the
photograph
(Fig. 18). If the experiment be
watched in a bright light, it-will be seen that what
happens is this: the ﬁlings, repelled by the electric
charge on the plate, rise up in the air; but being
met by the ions streaming down from the point,
they lose their charge and fall back again on to
the paper, to continually repeat their gymnastics.
Under the cross, however, they meet no ions,
and hence, retaining their charge, they emerge
from under the cross, and fall down outside its
shadow, leaving it bare of ﬁlings. A silhouette
may even be thus obtained of one‘s hand, although,
from its being a conductor, the image is much
on

continuous ﬁeld from the point to the plate. When
this is the case, we may, by the use of the electro
scopic powders, obtain an image of the perforations
in the zinc, wonderfully distinct, and practically of
the same size, in consequence
of the lines of force
running perpendicularly from the zinc to the

17.

enlarged.
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It

may, perhaps, be asked—~what will be the
of discharging by means of points the elec
It
tricity from both the poles of the machine?
may, perhaps, be thought that the ions will go
straight from the one point to the other, but, as
a matter of fact, they distribute themselves widely
through the air of the room before being neu
tralised. Suppose that the points are placed
opposite each other, about 6 ft. apart, and at some
distance from the machine, being connected to it
by wires, then on erecting two other points on
insulating stands, so that they face the two ﬁrst
points, and at about 2 ft. respectively away from
them, then these secondary points will collect an
electric current from the air.
This can be shown,
by leading two wires from them to a small spark
gap, where a continual stream of sparks will take
The best way to make a sensitive spark
place.
gap, is to paste a strip of tinfoil on glass, and then
make a narrow cut across it with a sharp knife;
or, still better, to use a strip of silvered glass,
effect

shadow of the jet should be cast on a. screen by,
if possible, an electric are light.
It has been stated in the earlier part of this
article that ions are produced by ﬂames; but since
there are produced both positive and negative
ions, no charge is imparted to a conductor in their
Nevertheless, in an electric ﬁeld the
vicinity.
ions are set in motion, the positive ones going one
way and the negative ones the other. They are
thus enabled to discharge any electriﬁed conductor,
which fact is readily seen on bringing a Bunsen
ﬂame near an electriﬁed insulated plate connected
with an electroscope, whether it is charged positively
or negatively. The burnt gases retain their dis
charging powers for some time, even after being

I

<3

FIG. 19.

and dried. I have known a Wimshurst
machine absolutely refuse to work in a room
warmed by gas stoves without any discharge ﬂues,
until, by opening the windows, the vitiated air
was got rid of.
The following experiment demonstrates that the
ions produced by ﬂame travel according to the
electric ﬁeld, and are not simply carried about be
cooled

I

i

FIG. 18.
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the convection currents of the air.
A cylinder of
tinplate with rounded edges 3‘ ins. in diameter
ins. or more long,
and
mounted vertically by
an insulating stand.
Two inches over it
simi
ins. in diameter, and put in
larly ﬁxed a ball
connection with a slightly charged
Leyden jar.
The cylinder is then connected
to the gold-leaf
but
no
yields
evidence of any elec
electroscope,
tricity passing down from the ball to the cylinder,

ll

is

8

which has had its paint removed with caustic
If a small plate
potash, cut in the same way.
condenser
be placed as a shunt to the gap, the
sparks will be brighter, but not occur so often.
A striking property of the ions discharged from
a point is that of causing the rapid precipitation of
aqueous
vapour. To show this, some water'is
boiled in a ﬂask, the steam of which escapes
through a glass tube ﬁtted in the cork. The tube
at ﬁrst rises vertically, then runs nearly horizontally
for about 18 ins., rising slightly, and then again
turns up vertically and terminates in a small jet.
This is in order to take the jet out of the immediate
If
neighbourhood of the products of the flame.
the air is free from ions, little visible steam will
be formed; but if electric ions, either positive or
negative, be discharged from a point within a foot
of the jet, a marked thickening of the cloud will
be produced.
In order to see this properly, a
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shellac varnish, and the apparatus allowed to act
for about ﬁve minutes. On then taking down
over with the electro
and dusting
the ebonite,
scopic powder, the letters drawn on the zinc will
be found to come out reversed and of natural size
This
because
on the ebonite in sulphur powder.
the two plates form a condenser, of which the lines
of force run perpendicularly from the one to the
other, and since the shellac on the zinc prevents
any ions being given off from under it, there are
corresponding deﬁciencies on the ebonite. Fig. 21
a photograph of a. result obtained in this way.
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B
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An interesting exempliﬁcation of the effects of
ultra-violet light
shown diagrammatically
in
Fig. 22. Two Leyden jars of about a quart-size
are connected
to the two poles of Wimshurst, and
are allowed to periodically discharge
across
the
The jars CC are placed upon an insulating
gap A.
sheet of glass, and their outsides connected
to
another spark gap B furnished with l-in. balls,
and also through about 20 ft. of strongly insulated
wire, coiled up in about ten turns. The spark
is adjusted until at every time a spark passes
gap
at A one also just takes place at B, due to the
resistance
offered by the inductance of the coil of
wire.
It will now be found that the discharge at
B
sensitive to the ultra~violet
light sent out
a. sheet of glass or cellua
by the spark at A for,
loid be interposed in the direct line between the
the width
two, the spark will cease to pass at B,
of its gap is properly adjusted.
A plate of quartz,
which does not stop the ultra-violet rays, does not
The distance between
prevent the sparking.
A and B may be about
ft.
It is very important
that no other sparks or brushes (which may be
seen in the dark) on the jars should be allowed to
act on B. Even
the balls at B are of brass, the
effect still takes place, though the experiment is
more reliable
zinc balls are used in both the gaps.
It
now becoming generally supposed that no
electric spark takes place without someintervening
ions.
Usually these are generated
by the high
electric stresses on the electrodes, or they may be
Thus,
the electrodes
produced by outside means.
of a 2-iu. spark induction coil, which should be fur
nished with small balls, be placed at such a distance
apart that sparks will just not pass between them
then on bringing near the gap at point connected
with the Wimshurst, sparks will again pass be
tween
the balls.
small plate condenser
of
r2 sq. ins. coatings should be connected as a. shunt
across the spark gap.
The same effect may also be
produced without the \Vimshurst by fastening a
pointed piece of wire to one of the electrodes so
that the point faces the ball of the electrode to
which it
attached.

;

A

lines of electric force by the following very striking
In Fig. 20 a. sheet of bright zinc is
experiment.
to
supported.on insulators and is connected
the
Over it, 3 ins.
negative pole of the \Vimshurst.
away, is placed a. sheet of ebonite, also insulated,
to the
and with its tinfoil backing connected
positive pole of the machine.
These_two plates
are placed at such an angle that the light from a
zinc arc can sweep over the surface of the zinc
plate. On the zinc are traced some letters With

is

FIG. 21.

if

is

if

if
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if

if

;

is

until a burning candle is placed below the cylinder,
so that the products of combustion may pass up it,
when the gold leaves will continually charge and
The arrangement is shown
discharge themselves.
in Fig. r9.
It is evident that in this experiment
the ions have travelled downwards from the ball
in opposition to the ascending current of warm air,
in consequence of the lines of electric force passing
from the ball to the cylinder.
It is not even necessary to have combustion in
order to produce the ions.
A wire, made red-hot
by an electric current, and brought within 2 ins.
of a charged metal plate, rapidly discharges
it.
The incandescent wire may even be used, instead
of the burning candle, to ionise the atmosphere.
To do this, the accumulators or other batteries,
used to heat the wire, must be placed on an insu
lating stool, and the knob of a charged Leyden jar
As before,
an
put in connection with them.
about 2 or 3 yards away, furnished
electroscope
with a lighted candle, will at once show the presence
of ions in its neighbourhood.
The wire, which may
be of iron or platinum, gives out ions at a lower
temperature when it is positive than when it is
charged negatively.
I now pass to another method of producing
electric ions—that by means of ultra-violet light.
“’hen ultra-violet light falls upon certain metals,
of which the most generally available is clean,
bright zinc, the metal gives out negative ions,
but only negative ones.
Thus, if the zinc were
charged negatively, it would become discharged ; but
if it were charged positively, it would be unaffected.
This will be seen by burning a piece of magnesium
wire near a charged insulated plate of zinc con_
nected
with the electroscope.
A more efﬁcient
source of ultra-violet rays is to use an arc light
formed between zinc electrodes, or at least having
the positive one of zinc.
It will be found that
the discharging action is arrested by interposing
Of course, sunshine
a sheet of glass or celluloid.
can be used for this purpose.
These ions may also be shown to move along the
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mains to 100 volts, which we require at the ap
paratus. From the vector diagram Fig.
E5 = (220" - roo‘I = 196 volts.
=Lx rate of
But the self-induction E.M.F.
of current = L21er, where
the fre
change
quency.
Suppose that the apparatus requires
40 amps. and that the frequency of the mains
3

Choking Coils.

2‘31

is

is

then

50 periods,

=

E§_

not

_i.lg6-...
314 X 40

2-0156 henry.
is

We therefore require for the job a choking coil
As a coil with an' air gap
of ~0r56 henry.

Es

[P

E

By C. H. POWELL.
often it is required to cut down the
voltage of an alternating current, either
for experimental work or for running arc
lamps, etc., without using a special transformer.
if we put a resistance in series with the apparatus,
we shall certainly cut down the volts if there is
any current ﬂowing; but at the same time there
will be a heat loss in the resistance given by C’R
watts, where C is the effective current in the
We may, however,
circuit, and R the resistance.
get rid of most of this loss by using a choking
coil, which is essentially a coil of wire with a
laminated core inside it.
The magnetic path may be entirely of iron. or
If
it may have an air gap in one or more places.
"
resistance
effect,"
there is no air gap then the
But on the other
called impedance, is very great.

ERY

E

The

v
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F/q

reluctance of the iron

only

p. -1-

8’

is

Afﬂ/f/renr'qs

is

is

4

5

generally easier to wind than one without, and,
moreover, it may be variable to a certain extent,
we will consider this type.
and
Figs.
give
simple arrangements of such coils.
For rough calculations it
usual to neglect
hysteresis and the magnetic reluctance of the
iron. If soft armature plates are used for the cores
the hysteresis loss
very small, and the magnetic
times that of the

ﬂ/r‘

Where

is

o

E

is

it

if

he

5

5

=21A££§
10“
L1 108

l

is

3

L

2

a

circuit with sell-induction—
Fig.
represents
shows the vector
Fig.
henrys, and R ohms.
the E.M.F. of self
Es
diagram of the same.
to overcome the ohmic
induction, Er the
is the
and
the effective volts;
resistance,
angle of lag.
Suppose we wish to cut down 220 volts from the

anyone really wants

has

suitable dimensions for the coil
we can get the number of turns from the formula
given above.
Suppose the face of the core is
x3
sq. cms. and the air gap
millimetres, then

L

on.

current.
But
only to ask.
If we ﬁx on

it,

is

is

1

in Fig.
taken from
the
writer's
laboratory
note-book, and gives a
fair idea of the eﬂect of
The length
an air gap.
of gap was measured
by
a marked wedge of hard
wood, which was inserted
between the two faces of
the iron core.
In order to get an idea
of the size and ampere
turns of a choking coil we must know what current
required, and what voltage is needed at the
terminals of the apparatus we are experimenting

I

1’25 henrys.
10‘4

is

if

we have a variable air gap the impedance
hand,
decreases
at ﬁrst rapidly, and afterwards very
The curve
widened.
gradually as the air gap

=?H_é

the number of turns.
the area of air gap in sq. cms.
= the length of air gap in cms.
The proof of this formula is not given, as
somewhat lengthy.
It
founded on Biot and
Savart's experimental law of force produced by a

l A

/.

Fig.

9: t

is

a

L

0

'6'

6%

is

p.

air for the same length of path, where
the
permeability of the iron. If for example p.=2,ooo
then the reluctance of the iron becomes negligible
for practical purposes.
The self-inductance of such a coil
given by

“2:

10‘
= r56
15 1'25
turns, say, 300.

Ar-25

n = :89

Aeroplane Competition
at the Crystal Palace.

Model

to this Competition in our issue
referred
for August 25, and
only remains to give
the results which have since come to hand.
sq. ft. of surface or
(for machines with
it

E

area.

CLASS

less).
1st Prize, R. R. DRAKE, 80
G. CLARKE ROGERS, 73.
2nd
,,
F. ROGERS, 68.
,,
3rd
F.
Rowlands, 51; G. P. Bragg Smith, 49;
Mrs. V. C. Ding, 44; C. Fleming
Waine, 48;
l i

I.

G

A simple type of coil is shown in Fig. 6. It is
somewhat awkward to ﬁnd the length of the air
However, to be on the safe side,
gap in this type.
it is better to design the coil so as to have a higher
self-inductance than really needed, for it can always
be reduced to as much as one-eighth of the maxi
mum value by pulling the core out.
In fact, it
The curve
may be used as a sort of rheostat.
in Fig. 7 shows from experimental results how the
inductance of two such coils in series varied when
their cores were pulled out together.
Obviously
there is a limit to the variation range, for when

September 8, 1916.
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This is for the type shown in Fig. 4. In the type
Fig. 5 there are four air gaps; but, of course, the
length of air path is only equal to twice the length
of one gap and the area is equal to twice the face

Electrlclnn.
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core

£79
cores are right out further displacement does
The coils then work in an
not have any effect.
air core.
The impedance of a coil may be found in the
following way.
I
\Ve saw above from the vector diagram that
Lz-mC.
But Er: CR. and Es
E'-‘ z Er2 + Es“.
E" = C-‘R’
L’(21w)’ C2
I

the

—__—’=
MRiHj

(an):

Impedance

A Yournrur.

we simply have

=

which

as Ohm’s Law.

Williams, 40;
Kemp, 32; A. E.
H. Burge Webb, 26; T. W. K.
Cartlidge, 27;
Clarke, 25; C. Fairey, 20; H. Burge \Vebb, 5;
H. Miles, 3; Max Millar, 2.
CLASS 11 (for machines with more than
sq. ft.,
but less than
sq. ft. surface).
Ist Prize, ROLAND DING, 72.
W. E. SAYERS, 68.
2nd
,,
E. W. Twmmo, 54.
,,
3rd
2

A HANDFUL of common salt thrown on
joint when still bot will enable the job
up easily when cold.

COMPETITOR.

-— Moore, 33;

1

then

everyone will recognise

g,

self-induction

c

if

is

a
This
form of Ohm’s Law modiﬁed for self
It is easy to see that
induction.
there were no

J.

orC=

E

+

:

to a brazed
to be ﬁled
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H. Burge Webb, 49; W. T. K. Clarke, 44; G. P.
Bragg Smith, 43; V. Forbes, Esq., 42.
CLASS

III

(for machines with more than 2 sq. ft..
but less than 4 sq. ft. of surface)

rst Prize—F. ROGERS
..
.. 80
2nd
C. FLEMING \NiLLiAMs
,,
.. 77
W. H. SAYERS
,,
..
.. (>3
3rd
H. Burge \Vebb, 57; C. Davies, 56; G. P. Bragg
Smith, 49.

A GROUP

or

COMPETITORS

WITH

(for machines with more than 4
but less than 8 sq. ft. of surface).
Ist Prize—C. P. BRAGG SMITH
..
2nd
ROWLAND DING ..
,,
..
PERCY E. HALL ..
..
,,
3rd
The total number of marks available

sq. ft.,

CLASS

IV

84
63
4c)
in each

Class was 100.

The prizes in Class I were respectively £3, [1 105.,
and 261; in Class II, £4, £2, and £1 55.; Class III,
Class IV, {6, £3, and
15, £2 105., and £I 105.;

Electrician.

and

control (a circular ﬂight to
(a) Directional
the right; a circular ﬂight to the left;
a ﬂight directly ahead
in a straight
and horizontal line).
(b) Longest total ﬂight (measured
line).

in a straight

(c) General stability.
(d) Duration of ﬂight during (b).
Events (0) and (d) to be adjudged during (1)).

THEIR Macnmss BEFORE

THE

TRIALS.

Marks were awarded to each model for each
event and the prizes in each class awarded to the
owners of the models securing the greatest number
of marks.

Percentage

cent;

of

(b) 40 per
per cent.

Practical

{1 155.

The two photographs which we reproduce here
with show respectively the youngest competitor
on the ﬁeld that afternoon about to launch his
"
machine; and a group of the competitors
tuning
”
up before the commencement of the ofﬁcial trials.
In the several events run oil during the day each
model in each class had to demonstrate what it
could do in the following events :—

233

marks :—Events:

cent;

(c) 35 per

Letters

Readers.

(a)

cent;

from

15 per
(d) 10

Qur

Designing under the International Rule.
To me EDITOR or The Model Engineer.
DEAR 51R.v.\lay I be permitted to express my
opinion on the above—112., Winsome, Iris, Liz'ona?
I quite agree with Mr. Pike that the model Win
some is the

all-round;

better boat, would prove far superior
but I should hardly call her a freak.
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The design has its good points and, taken as a
model, it is a wholesome boat and would be a good
sailer always, which cannot be said of the freaks
The L. and
produced under the L. d: S.A. Rule.
S.A. Rule produced freaks in the way of excessive
length over-all, mere shallow dishes of light dis
placement, but these boats, as a whole, could not
compete with any chance of success with a modern
L. & S.A. boat, which are really ﬁne powerful boats.
The fault I ﬁnd with Mr. Kitchingman's boats is
the proportion of lead to the displacement, and,
like Mr. Pike, I think the scantling very excessive.
I don't think
Now, a word or two 12 Livona.
this boat would do anything with a good boat of
the usual type, for the following reasons :—
(r) The pram or scow bow would stop her con~
siderably when going to windward, except in very
smooth water.
(2) Judging from the midship Section and the
ultimate shape of the bow and stern sections, the
lines would be very distorted when heeled.
(3) By plotting the in and out wedges the CB.
would be found to have travelled considerably, and
this, together with No. 2, would make the boat
very wild and lose speed.
of the un
(4) The shortness
derbody would tend to make oﬂ
wind courses practically impos
sible.

.
nine cases out of every ten
windward work is the aim
of every model yachtsman, and
excessive draught is not the sole
or greater part of the items that
produce this desired efﬁciency;
neither is pure speed the sole
object of the would-be success

In

good

.‘
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L. 8: S.A. Rule), of which Lirona is a compromise,
“
"
screw
will, as soon as she is pressed, either
"
or
run off," and their only good points are their
excessive speed, which is only momentary.
Given
a steady breeze and a slight angle of heel, they
travel well, but in either a very light or strong wind
I admit Lil/om: would be better
they are useless.
"
than the general run of
scows," her main sail
helping her considerably; but as a pot hunter, I
think she would be a failure for the reason stated.
Mr. Pike's development is very interesting and I
should like to see a. match with her—Yours faith
C. F. BRIERLEY.
fully.

Reading Society of Model
Engineers.
Members' Visit to the President's Workshop,
etc., Coombe Park, Whitchurch.
N the 27th ult., a party of members paid a visit

at the invitation of the President, Mr. E. H,
Foster, to his workshops, etc., at Coombe

~1“._~";~__a

rjmfl ir é:

V.

.

":4‘5‘
7'"

'6

.

ful yachtsman.
The most desirable qualities

MR. Fosrsn wm-i HIS MonEi.
RAILWAY AND HIS GUESTS.

Park, \Vhitchurch.
The
weather being ﬁne enough,
some of the party made the
Reading to
journey from
Whitchurch by motor boat,
others by rail and cycle.
was reached
Whitchurch
without any exciting inci
dent, unless the taking of an
be
usual photograph can
called exciting.
Upon land
MEMBERs or THE READING S.M.E. ALONGSIDE MR. FoerR's GUNBOAT.
ing, the visitors were met by
for a model to possess are perfect balance of centres
Mr. Foster, who, before the commencement of the
under all angles of heel, steady sailing (which the
tour of inspection, invited the visitors to partake of
"
“
to
afore-mentioned signiﬁes), and power to
soak
refreshments.
This part of the programme was
windward.
much appreciated, and, after having been disposed
Now, no freak under the L. & S.A. rule
of,
neither, I venture to
the visitors were
conducted to the Model
possesses these qualiﬁcations;
House, and were shown a number of steam, elec
think, will Li'vona.
tric, and sailing models,
The scow type (which is the real freak of the
consisting of liners,
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men-of-war, and brigs, ranging in length} from
3 it. 6 ins. to 12 ft.
The steam models were ﬁtted with water-tube
boilers, single and twin engines.
All were complete
with ﬁttings to the minutest detail.
In this room
was also a half full size model of a naval gun,
with ammunition limber. The breech part of
this gun especially was a ﬁne piece of workmanship.
The gun is made to ﬁre real pompom shells, and
Mr. Foster and brothers at one time used to ﬁre
it at sunset every night across the Thames, until
The gun
stopped by the Thames Conservancy.
has a riﬂed bore, and carries a distance of I§ miles.
In the making of this gun Mr. Foster received the
of his brothers, who are also extremely
assistance
clever model engineers.
It was with reluctance
that the visitors left these models, but time was
getting on, and there was still much to see.
In the next shop visited was an example of what
model engineering
can
to.
This
be extended
example consisted of a model man-of-war 27 ft. long,
4 ft. 9 ins. beam, weight (without ballast) 1% tons,
weight (with ballast) 3} tons, height to top of mast
16 ft.; driving power, I0 h.-p. petrol engine.
This
model was ﬁtted, complete, with guns and ﬁttings
too numerous to mention. The boat was ﬁtted
with a ram, which has proved as deadly as it looks.
There is ample room for the crew under the hatches.
The guns can be ﬁred, and shot has been used in
them. This model (as with all the boats) has
made the acquaintance of Father Thames, and
has
caused
untold admiration and excitement.
was quite impossible to pass this model without
ﬁrst having a photograph taken. Owing to the
bad light, it is not so good as could he wished for.
The designer and part builder is marked X in

It

the group.
A move was now made to another building, in
which it was hinted there was another surprise
in store.
The visitors by this time were prepared
for models out of the usual scale, and their expecta
tions were realised
when part of an excellent
model railway
was
revealed.
The railway is
electrically-controlled, and is 300 ft. long and is
divided into thirty-two
sections.
The train or
trains can be controlled in any direction on any
of these sections.
The rolling-stock at present consists of two
“Great Bear" (G.W.R.), two 4—4—2 (G.\V.R.),
two 4—-4~ko (G.W.R.), one 4—4—0 Tank (GNV.R.),
and coaches to the number of ﬁfty-six.
A number
i the coaches were bought, but there is still a
One splendid
lirge number of home-made ones.
erample was a twelve-wheeled dining-car, sprung
on springs.
The line has gradients of i in 40 and
I in 60. The home station has “ﬁve platforms,"
Great Bear
engine sheds, water tanks. One
was shown hauling a train of fourteen coaches
without any difﬁculty.
The current is obtained
from the estate power-house, and is there reduced
to 25 volts. The manner in which the trains
were controlled, and the speeds they attained,
caused much comment and admiration. The shunt
The line
ing operations were really-marvellous.
between the sleepers being ballasted with granite
One of
chips, gives it quite a realistic appearance.
the ﬁnishing touches to such a railway were the
scaled drawings, framed, showing all the electrical
connections, fuses, switches, etc., which are neces
sary for the control and working of the line.
The time for departure was now, unfortunately,
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very near, and it was with many regrets that this
model
was
however,
left. Before embarking,
the boathouse was visited in which was housed a
steam canoe.
The work here, as elsewhere, was
beyond reproach. It seemed hard to believe that
such a miniature engine and boiler was capable
of driving the canoe.
Due homage having been
paid to the canoe and to a petrol motor boat,
brought this superb outing to a close.
Before embarking on our own “liner,” Mr.
Dormer proposed a vote of thanks to Mr. Foster
for the excellent way he had entertained the
R.S.M.E., and had taken such pains to make the
visit so enjoyable.
Mr. Herbert, Chairman of Committee, ably
seconded, and remarked that it appeared,
by what
he had scen that afternoon, that, should Whitchurch
be besieged at any time, it would be able to make
some defence, both on land and water.
Mr. Foster then suitably replied.
The party then embarked, Mr. Foster being bade
The "Captain" advanced the spark and
adieu.
opened the throttle, and Reading was reached in
good

time.

.

Questions asked since the outing :—
play billiards?
(1) Does the “Captain”
(He
nearly cannoned Mapledurham Lock.)
Did
the
men
at
to
“pump”
a
ﬁre
belong
(2)
brigade ?
The next visit will be to Messrs. Stuart Turner's
Particulars in due course—Information
(Henley).
regarding this Society can be obtained from the
Hon. Secretary, W. F. DORMER, Tilehurst.

The Society of Model Engineers.
[Reports 0/ rantings should be sent to the oﬁius of TRI. Moon.
ENGINEER without May, and will b! inurlni in any Par
ticular issue i! receiveda clear nine days below its usual data
a] publication]

London.

FUTURE MEETINGS.—TO be held at the Caxton
Hall, Victoria Street, S.W., at 7 p.m. Tuesday,
by
September 10th:
Ordinary Meeting—paper
" Iron Casting
Mr. Claude H. Gaggero (member),
Other
in a Back Garden,” illustrated by slides,
members
will also read short, practical papers.
Thursday, October 5th: Demonstration meeting.
--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.

London Model Yacht, Club.
models
N Open Competition for 12-metre
(I in.= i ft.) to the I.Y.R.U. measurement

formula will be held on the Round Pond,
Kensington Gardens, at II a.m.. on Saturday,
October 29th, 1910, under the rules and manage
ment of the above Club.
The following are the special conditions attaching :
Entries close mid-day, October 15th.
Each entry must be accompanied by a certiﬁcate
of measurement signed by the Ofﬁcial Measurer of
the Club to which the competitors belong, and a
broadside photograph of the model, fully rigged.
Not more than ten entries will be accepted.
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A boat obviously out of trim on the day will
not be allowed to compete.
In view of the limited time available for deciding
these competitions, the Committee of the L.M.Y.C.
particularly request that only thoroughly tuned
up models be entered.—~P15Rcv TATCHELL, Hon. Sec.
L.M.Y.C., Kensington Gardens, Kensington, “7.

Queries and Replies.
Attention is especiallydirectedto thevarious condilionsgivenbelow,
and no noticewill be taken of Queries not complyingwith the
directions therein slalcd. Letters containing Queries must be
marked on the top left-hand corner 0/ the envelope“Query
Department." No communicationsbul those relating l0 llu
Queriesshouldbeencloscdin thesameenvelope.
Querieson subjectswhin lhe scopeof this column are replicd to by
post,free0/ chargi, undertheIollomng COIldllfOﬂ-S
:—(rl Queries
dealingwith dislind subjectsshouldbewrittenon diﬂcrznl sheds,
on onesideor thepaperonly, and thesender'sname must bein
scribed on the back.
(2) Queries should be accompanied,
mheuverpossible,with fully dimensionedsketches,and corre
spondentsare "commendedto keepa copy 0/ their Queriesfor
refrrrnce. (3) A stampedaddressedenvelope(nol post-card)
should invariably be enclosed,and also 0 "Owner and Rrplics
Caupon" cut out from the advertisemenlPage: of the currenl
issue. (4) Queries will be answeredas early as possiblcaftcr
receipt. (5)Qu:rics which,in lhcoPimonof ithdilor, are beyond
thelegilimalc scope0/ this column will eitherbe returnedlo lhe
senderwill: a noliﬁcationlo lhal eﬁect,or will be referredlo Tn:
Moon. Enomua Laboratory,whencea In will bequolcd[or sup
plying thedesirrd informalionor drawings. (6) Queriesrelating
lo enquiries which haw beenreplied to al some Previousdate
must be accomfmniedby a copy 0/ the original query,together
will: our rcply to some. Both the dale 0/ such previousquery
and thenumber0/ our reply mustalso begiven. (7) All Queries
should be addressedto The Editor, Tun Moon. ENGZNIII,
26-29, Poppin's Court, Flccl Shed, London, E.C.]
The
areselected
[mm theQuerieswhich havebeenrepliedlo
lolloezjng
rec y:—
H. M. (Hengocd) writes:
Batteries.
[2561 Bichromate
(1) According to your book on Batteries, 18 02s.of bichromate
of potash and 16 ozs. sulphuric acid are required to 3 pts. of
water for the bichrornate cell; but in Tm: bloom. ENGlNEER of
May 19th, and in many other electrical books, about 3 ozs. of
bichromateand 3 ozs. of sulphuric acid are requiredto the pint of
water. Which is correct? (2) If 3 07.5.of bichromateof potash
and 3 025.sulphuric acid to the pint of water are right, would
this solution not do for the outer jar of the Fuller bichromate
cell? (3) Is the 1
of acid to re of water for the porous
pot of the Fuller celpart
by weight or measure? (4) Would it be
cheaperor better to use chromic acid and sulphuric for the outer
jar of the Fuller cell, instead of the bichroruateof potash, as I
notice that severalelectricaldealersrecommendsame? If so,what
are the right proportions? (5) The charging rate for the small
4-volt pocket ﬂash-lamp accumulatorssold by most dealers for
35. or 4s. is i amp. 80, taking the dischar 'ng rate as the same
as the charging rate, I should be able to ﬁght a 4-volt i-amp.
: c.-p. metal ﬁlament lamp with one of theseaccumulators. But
as the z-volt accumulatorshave about double the capacity of the
4-volt, should I not be able to dischargeone of these z-volt accu
mulators at the 1 amp. rate and so light a 2-volt ramp. 2 c.-p.
metal ﬁlament lamp, thereby obtaining the same candle-power
as with the 4-volt, with the advantagethat I should only re uire
two Fuller cells to charge accumulator instead of three or ‘iour,
as with the 4-volt size? (6) About how many hours would three
2-pint Fuller cells in series discharge at 1 amp., and would the
“ brimstonc"
sulphuric acid be as good as the "commercial"
for this cell ? (7) Is the chargingof a small pocket lamp accumu
lator by Fuller cells a fairly cheap and efﬁcientmethod, or would
the quart size sin lc ﬂuid bichromatebattery be better? I char e
the accumulatorirequently, say, every evening, so that the ce ls
will not be overtaxed, as I use one of these small pocket lamps
a good deal and find the small dry batteries rather expensive.
(8) Can I regulate the charging current from a Fuller battery by
adjusting the amount the zinc stands in the solution ?
(r) Considerablelatitude is permissiblein makin up thesesolu
tions: but the amount of water specifiedin the handbook men
tioned is too small for best results. The secondrecipeyou mention
is a better one, but the amount of sulphuric acid could be advan
tageously increased. (2) Yes. (3) The proportion is by volume.
(4) The costof the two solutionsis about the same,but the chromic
acid one is slightly superior. A good recipe is the following :—
2 parts (by weight) chromic acid, 12 parts water, r part sulphuric
acid. (5) Yes, this is correct. (6) Roughly, somewhereabout
eight hours, we should say. The pure " brimstone" acid is the
best and should always be used- (7) The single-ﬂuid cell would
be better, but better still is the Bunsen or Grove. (8) You can,
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but this method entails trouble,due to the uneven consumption
of the zinc.
[391] Leaking Water (huge. G. E. W. (Rochdale) writes r
I have a boiler which I have had a great amount of trouble with.
Will you kindly put me on the right track? I half-fill boiler with
warm water. When I get it to about 8 or 10 lbs. pressure the
water runs quickly up to the top of water gauge,breaks through
packing round glass, and runs down the sides of water gauge.
A badly-leaking joint at the top of the gaugeglassmight cause
the pressureat the top of the gauge to be less than that at the
bottom, and so account for the raising of the water in the glass.
If therewere somestoppageof the passagethat connectsthe boiler
to the top of thewater gauge,this might have the sameeﬁect; but
unless the joint at the top of the glass were badly packed, there
would be no leakage. So the packing of the gaugeis at fault in
any case. Remedy this defect by ﬁtting a tight packing of india
rubber (Mr. Averill shows a simple arrangementin his article,
which appearedin our issue of February 3rd last, and there is a
good one by Mr. Ferrcira in our issue of june 20th, 1907.) You
will then be in a position to judge whether the top gauge passage
Ls blocked or not.
T. C. T.
[1661 Tesla Coil: Wireless Telegraphy.
(Uppingham) writes: I have a small Tesla coil designed to work
with {-in.—-i-iu. spark coil, and in the hands of its former owner'
fromﬂwhom I bought it through your advertisement columns, a
2-in. spark brush discharge was obtained. Could you tell me
(i) if a spark gap is required in the Tesla primary and
sﬁ‘rzlﬁ
coil secondarycircuit ; and (2) can you advise me any book w
‘
describesexperimentssuitable for the coil? Most of the expen
ments 1 have seendescribedin Tun MODEL ENGINEER have been
for larger apparatus which seemedbeyond the range of amateur;
such as myself. (3) Could you tell me also if it LS possible In
60 ft. high, to be
wireless telegraphyfor a single-wire aerial,
sayong distance work,
tuned with a complex many wired aerial for
such as the Post Ofﬁce use ?

0

ﬂ’)

Secondary
Tl'l'ﬁ‘llﬂd/J
0/
Shard Coil

Liydcn
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|

Jar

O
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’r'mar/

N°ch
(1) Yes, it is certainly necessaryto provide a spark gap, also]
one or more Leyden jars, accordingto the power of the spark coil
which you proposeto use with the Tesla. For a Q or l-m. spark
coil, one quite small jar would sufﬁce. The connections are as
shown above. (2) We know of no book dealing very effectively
with these experiments,but numbers of those described in Mr.
How rave-Graham's articks can be done on a smaller scale
(3) Son would probably have great difficulty in doing this as the
self-induction required to get tuning wnuld be so great in pro.
portion to the capacity. You could tune, but the results would
not be so satisfactory as with an aerial of greatercapacity. ,
[309] Alternating Current for Running Induction
J. W. S. D. (Plymouth) Writes: I should be very much
obliged if you would give me a few hints on the following points.
I am interestedin wirelesstelegraphyon a small scale, and I find
that the battery of accumulators necessary for experiments is
most inconvenient as I cannot give them the care and attention
they require. As I have a small dynamo (50 volts 8 amps.) which
I can very easily fit slip rings to, I thought that this would give
me the required power. The part that troubles me is the trans
former. Would the transformerdescribedin the seriesof ariiclee
on wireless telegraphy in Tm: Moor-:1.ENGINEER some time ago
be suitable for practical wireless telegraphy on a small scale, or
would it be better for me to make one with a completemagnetic
circuit? 1 don't necessarilywant to use the whole power of the
dynamo, only about 150 watts. I should be very much obliged
for advice on this matter and also any details of size of core,
gaugeof wire, and number of turns, etc., that you see fit to give
me.
On the whole, we are inclined to recommendyou to use a good
spark coil and connect your alternating supply directly to the
primary winding without using interrupter or condenser. We
doubt whether you would get a very satisfactory result if the
frequency of your alternations is less than 25 or 30 per second.
Preferably it should be 50
second or more. Before you go
nd out what is the maximum speed
further you will do well to fper
in revolutions per second that you can safely maintain with your
dynamo, then multiply b the number of pairs of poles and you
will get the frequency. hus, if the speui is 34000rpm. and the
machineis bipolar, the frequencyof the currentsobtained from the
X!
.
.
.
.
.
slip nngs Will be
alternations per second—that is, 50.
30::
We should be glad to hear from you when you have considered
thesepoints.

coils,
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,KIQ3335]; <N,B,R, cirrla es. F. G. (Todmorden) writes:
{Ehould be very much oblig it you could publish in Tm: Mount.
Encmlma an outline drawing of a N.E.R. corridor coach as used
onjthe‘Liverpool-Newcastle expresses.
We cannot oblige you with the exact information required, but
possibly the drawing of the N.E.R. dinin -saloon in issue of July
he drawing re reduced
23rd, r908, may be of service to you.
herewith shows a halt end view and a half cross-sectiono a more
modern N.E.R. coach,and gives the outline of the latest pattern
to make a satisfactory
root. This drawing should enable
drawing for model purposesof any byou
.E.R. coach it you obtain a
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E. 8. (Birmingham) writes: (x) I
[363] Model Steamer.
wish to build a steamerabout 30 ins. long, after the style of the
modelsteamlaunch hull in Handbook No. 12. This designis for a
boat 5: ins. long, and I do not know how to get thedimensionsfrom
the laying-oft table. (2)“ Would an enginebuilt to the instructions
"
in No. 9 Handbook on How to Build a Model Launch Engine
drive a 3o-in. boat ? (3) I intend to make a brass silver-soldered
boiler for it. “fill an ordinarygspiritlamp do to tire this with ? l
(1) You must use a factor going right through the laying-off
table, multiplying each dimension by that factor. In your case,
the factor is ~58. That is to say, your dimensionswill be a little
more than half those in the table. (2) Yes. (3),.Yes.

l?<ﬂ5=~1

.“-

l.
- --~--

.u -

i.‘

l

l'g£—-

e!
. '

0g I E

.

'

_

1' 5

,1 M

--

I

f"'"

e.-

-

' .1
_-- ~:
“z i>
.1);I T‘
's

~

s-.~¢-

~J

I

/"J’

M'‘ '1 V,-"‘
-'
r
;
’nuaQnvo
O 'H n
Hi I
e-r~-c—-‘.
.

f;Ii=

_ l....

-

><>=<><><l><><><><><

hug

jigxxxx

waxxw;
.

.

, +‘T'Ln
_ <I——'
-‘7
lb“
0'
—_
gal»-——| '?“_va:‘,-I
1“:
.

"4‘,

1

it

:

a

I

P

I

I

it

is

a it
is

a it

it

I

?

I

it

r

8

a

. _\
-

"T

RAILWAY Coacn.

J.

B. (Leeds) writes: My
[3291 Buying Accumulators._
have oﬂers of some v
dynamo gives off 60 volts.
good
accumulatorsthat havebeenworking at too to :20 volts. erfshould
like to purchasethese cells, but wish to know
they will be of
any use in my circuit? It so, how would connect}? L‘pro
buying, say, twelve accumulators. My dynamo lights thirtydamp;
direct at present. Will twelvecellssufﬁcefor threehours' burning
on all the lamps
Your power requirementsand special circumstancesmust decide
worth your while to buy accumulators. On deciding
whether
to purchase, your lamps are of 60 voltage, you should buy at
least ﬁfteen 4-volt accumulators, then they would serveIto run
the lamps independentlyof the dynamo. The time the lighting
would last dependsupon the capacity of the cells and thel'current
consumptionof the lamps, neither oi which factors you‘mention.
G. (Aber
[314] Broken _Coil in Motor Armature.‘1"J.
cynon) writes: Will you please tell me what precautionsi'are
if

I

i

I

a

few
hotograph of the particular carnage to be modelled and
ngitudinal dimensions,of the width of door openings,windows,
etc. The drawing shows the interior ﬁttings abo.
h.-p. B. G. B. (East Ham) writes:
[362] Gas Engine.
have
gas engine (2-in. bore and 3-in. stroke), ﬁtted with tube
ition, and has two ﬂywheeLs,each ins.diameterand in. on face.
ill you pleaselet me know what horse-power
and what size
intend to run from three-lightmeter.
dynamo would drive?
wish to run in shed 20 yds. away from
Is tth largeenough
the
the meter. Will this make any diﬁerenoe. It so, what
away from the meter. What size
greatest distance can have
shall
use
gas barrel
The engine should give about h.-p. A dynamo of 80 watts
three-light meter would do. And you
would be suitable. Yes,
can run the engine in the shed. Had the distance been shorter,
youImight have used him gas barrel as is, we recommend in.
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necessaryin " shorting " broken coil in armature oi direct-current
motor? Also reasonsfor such precautions?
The only precautionwe can recommendis not to run themachine
if you wish to run it, you had better either
leave the broken coil
open or preferablymend or rewind it. To " short " it would be to
risk burning out.
[223] Sea Waterlln Accomulators. F. V. B. (Liverpool)
writes: I am taking the liberty of writing to you concerning the
answer to Query 23,623,in your issue.of June 23rd. You state
when sea water comes in contact with the electric accumulators
of a submarinechlorine gas is given05. But accumulatorscontain
sulphuric acid and its action on the chlorides in sea water would
be thus-—
21Cl+H,SO4 —> 2HCl+r,SO4
HydrOChloricacid gas being formed, which would dissolve in the
I
What
want to know is, is the next action for the HCl
water.
to attack the lead peroxideon the plates, thus—
PbOQ+4HCl —> PbCl,+ 2H,0,
the PbCl, being very unstable,then decom ing thus—
PbCl‘ —>PbCl| + (ii?
the heat necessaryfor this decompositionbeing' supplied:_bythe
‘
union of the 14,50; and H,O?
Your chemistry is quite correct as far as it goes,and no doubt
the actions shown in the chemicalequations you give would take
place to a greateror lessdegree. They are, however,not essential
to the question, as the passageof the electric current through a
solution containing chlorides of any kind produceshypochlorous
acid and hypochlorites. If the temperature is allowed to rise,
chlorates are produced. The action of the hypochlorousacid on
any free hydrochloric acid present produces chlorine without
taking into account any action which the lead peroxide might
have. Thus—
HClO+HCl — HiO-l-Cl‘.
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[350] Gas Engine Back-tiring Trouble. L. M.-J. (London)
writes: I have recently made a } h.-p. gas engine from castings
su plied by a well-known ﬁrm oi en ineers. The en ine, however,
e piston, on
re uses to work. Its great defect Is as follows:
completion of its in-stroke, compressesthe charge and explosion
occurs, forcing the piston outwards in the usual manner. On the
next working stroke explosion occurs too soon, and the piston is
forced outwards before the crank has turnai over the top centre,
and thus the direction of rotation '5 suddenly reversed. l have
arran ed the” exhaust valve to open as soon as the piston starts
its " ourth in-stroke, and to close at the same instant as the
nlet valve opens. (The inlet valve is automatically operated.)
As far as I can“ascertain, ﬁring takes place too soon, and as the
engineis ﬁtted with hot-tube ignition, I do not seehow I can alter
this. Can anything be done to prevent this back-ﬁring?
To reply to your last question ﬁrst—the trouble can be pre
vented, and without much difficulty. If you had referred to
various issues of Tm: MODEL ENGINEER, extending some time
back,you would haveseenthat variousremedieshavebeendescribed
from time to time. It would have facilitated matters it you had
namedthe maker of engine. However, the troubleis due probabl
to more than one actual cause. The
ition at which the tube Is
heatedcan be varied in order to reguate the time of ﬁring within
certain limits. The opening and closing of the exhaust valve as
you have at present not correct
shouldpreferablyopenwhen
the crank at about 25 dogs.above the
and closejust after
centre{
nlet for air prevents
crank has passedback centre. The automatic
called over-lap—that is, the
your obtaining advantageof what
air opening before the suction stroke really commences,and the
exhaustclosinggustafter the suctionstrokehascommenced. Again
the diameter of the passageconnectingthe ignition tube with the
large controlling inﬂuence as regards
combustion chamber has
matter for trial to ﬁnd just what diameter
proper ﬁrin . It
of passagegivesthe bestresults,although,of courSe,this
matter
which the makerswould have put right had they sold the engine
set oi castings,as in your case. You
complete, and not as
small brass tube
can even bush the passa with
requires
reducing,or bore out
needsenlarging. Work in easy stages
in. either way. For further information, you should
by 32nds
saI', to " Gas and Oil Engines," pn'ce 7d. post free, and read
reer
up the chapter on valve setting carefully.

MIDLAND

Locomotive.
[283] Model Midland
]- 11- (Lintdouse)
me the size of the main
writes: i would like if you would
0. 2,631in Tm: Moonr. ENGI
frames(or the Midland locomotive I\give
NEER for Septemberroth, 1903. I suppose I could use the sim
given for the bogie frame in Tm: Moon. ENGINEER on February
4th, 1904,with very little modiﬁcation? Will the Midland loco.
motive pull asmuchas 'l'mrMonzr. ENGINEERlocomotiveby Henry
Greenly?
the main frames of this model fully
We append a drawing
a!
use of plate (sheetsteel)
dimensioned. We would 1'commendthe
in place of the cast frames ori 'nally suggested. There will be
little diﬂerence in the power 0 the two locomotives; the tank
engine would no doubt pull the bigger load, if any differenceis
to be detected,as it has no tender. For the cylinder details, see
" The Model Locomotive," by Greenly, price 65. net, 6s.
4d. post
free.
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F. H. (Oxford)
Locomotive.
[218] 0.W.R. “County”
: Would you kindly answerthe followingquestionsconcerning
writes
“
the County" in June 23rd and July 7th issuesof THE Moon.
ENGINEER:——(I)How are the steam chests placed? Are they
level with the cylinders or are they like the prototype? (2) How
are the cylinders ﬁxed to the frames? (3) What is the length
(from hole to hole) of the eccentricrods, and how are they fixed
to the sheaves?
In reply to your enquiries Mr. Aven'll has kindly replied as
follows :-—(r) The two (circular) steam chests are in one casting,
and are inside the frames and are connectedby the walls of the
steam and exhaust passagesvery similar to the (LN. 25: steam
chest, except that the flanges on steam chests are outside the
frames to which they are securedby the screwsshown in the side
elevation. The steam chestis pushedup into the r-in. slots cut in
the frames. I think theseﬂangeswere intended to go inside the
frames,but I found that if ﬁtted like this the frameswould be too
far apart. (2) Cylinders are ﬁxed in position by means of four
3-32nds-in. screwspassing through the flange of valve face on
cylinder and screwing into ﬂange on steam chest. (3) I do not
quite understand what this means, but the hole in front end of
eccentricrod should be about 3 r-r6th ins. from centre of bore of
strap. I think Fig. 7 explains that "the rods are fitted into
groovesmilled in the straps and securedby a rivet passingthrough
the rod and strap, rivet to be countersunkboth sides.

,
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The News of the Trade.

Reviews distinguishedby an asterisk have beenbasedon actua
Editorial I nsprction0/ thegoodsnoticed.

Petrol Biowlamps.
Messrs.C. Butcher & Co., the model makersof Watford, wish us
to notify readersthat they have just equipped a new works, and
in future all communications should be addressed to them at
Franklin Road Works, Watford. 'lhe accompanying illustration
shows the complete range of blowlamps now made by the ﬁrm.
They compriseNo. 00, or metre boat size; No. 0, Feather weight,
which is madeas light as possiblefor boats of small displacement;
No. 1,Standard,which is now ﬁtted with a pumpcomplete,instead
of the cycle-pumpvalve only, as now illustrated; and the No. 2,
or Duplex burner, which is intended for large ﬂue-marine boilers.
These blowlamps are also very satisfactory for locomotives. In
view of the fact that photo raphs of these blowiamps have been
copied to illustrate lamps o inferior make, Messrs. Butcher 8: Co.
wish to state that their blowlnmps are thorOUghiy tested before
beingsent out, and also that the petrol tanks are brazed to other
throughout. The makerswill be pleasedto quote for petrol amps
to special design or for any particular purpose. The “G. B."

Advice on
[375]
F- P- (SldBooks.
'
writes: I am an
‘
mouth)
“ aspiring " model engi
neer, and have read your
valuable paper for some
I am, however,
time.
ignorant of the several
functions of lathe-work,
screw-cutting, qualities
of metals and sizes of
the various sheet metals,
for which, I take it, there
is a standardrule or table.
a know
I may say I have
“ cycle of
ledge of the
"
operations in petrol'and
gas and steam engines,
and I should be glad if
you could recommendto
me a book of any sort
of instructions or tables,
etc. At the same time,
I wish to be as econom
ical as possible.
Good handbooks are
lathe-work,
obtainableon
“
suchasour Metal Turn
st free.
ing," 25. 3d.
As for tables0 different
metal gauges, size of
screws, etc., one of the
engineering pocket books
A COMPLETE RANGE or BLOWLAMPS BY Messns. C. BUTCHER 8: Co.
is probabl the best“thing
esu gest The
to get.
Book, rs. 3d. post free. We can
biowlampscan be seen in London at the High Holborn dcpotpf
Practical En neer" Pocket
" Textbook of Mechanical
Engineering"
Messrs.Bassett-Lowke, Ltd.
recommend Lineham's
which
supplies a complete outline of
free),
(rzs.6d.; 135. post
Metal Filament Battery Lamps.
workshop methodsand materials,_andwhich would, in itself, we
think, admirably meet your requirements.
Messrs. F. A. Watkins & Co., 95, Plashet Grove, East :Ham,
London, 3., are handling, amongst other electrical goods, the
G. T.
280 Watts.
“ Onewatt” metal ﬁlament lamps, which
[285] Design for Transformer.
are known for their h h
(Hartley) writes: I intend mainng a 280-watt transformerto give
efﬁciency. A 4 c.-p. sample lamp, which was recently tested
200
100
I
supply
here
is
volts
cycles.
The
amps.
volts
7
40
our Laboratory, took ‘9 amp. at 4.volts.
should be obliged if you would answer the following :—(1) Size
of core and place where I could obtain stampings for same?
(2) Gauges of wire for primary and secondary cods, number of
turns in each, and amount required? (3) I should like to vary
the output from 20-40 volts. How should I divide the secondary
to do so? Would the current vary according to the voltage
used—ale, would 7 amps, be available at voltages varying from
20 to 40? (4) When using transformers,is it necessaryto insert
M’r. Ernest F, Bockham, r3, Worthington Street, Dover
a resistancein serieswith the secondary?
has Just sent us a new illustrated tool catalogue. Mr. Bockharn
a large stock of labour-saving machine tools, including
carries
diameter,
;
stampings;
outside
6
ins.
inside
(x) Core, plain
'
mortise machines,circular and band saws, wood boring machines,
[£35
t up to a depth of about 1} ins. Obtainable
diameter, 4 ins. ; b
emery grinders, drilling machines, etc. The list is divided into
Wells,
Works,
Street,
Park
Tunbridgc
,
Fulmen
from A. H. Ave
sectionsunder the following headings,from which it will be seen
(2) Primary win ing to be wound on first; 1430 turns No. 21
that nearly every classof worker is catered for: engneers,plum
gaugep.c.c. copperwire ; about 2 lbs. willbe required. Secondary
bers and gasntters, watchmakers, joiners and carpenters,coach
winding to be wound over primary Winding; :40 turns ro-gauge
makers, painters, glaziers and paperliangers, bricklayers and
lbs.
to
lbs.
Will
be
required.
;
2
You
about
2}
o.c.c. copperwire
(3)
scaffolders,motor tools, cutlery and household machinery,picture
can obtain any intermediate voltage by making connections to
framersand frctworkers.
intermediatepoints on the secondarywinding. Reckon six gums
of winding to give 1 volt. It does not matter where you reckon
givesequal
voltagethroughout
wholewinding
t
the
your turns from
_ Tue directors of John Oake d: Sons have just declared an
interim dividend at the rate 0 IO per cent. per annum on the
its length; 7 amps. is available at any voltage._ (4) No, a resist.
Connectdirect
to
the
supply
in
the
primary.
Ordinary
sharesfor the six months ending June 30th, payableon
ance is not required
Septemberltst.
mains.
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The Editor’s Page.
another page in the present issue an an
of some importance to model
yachtsmen is made by the London Model
Yacht Club. There is ample time between now
and October 15th for any owner to get his craft
into satisfactory trim, and we hope, in the interests
of the sport, that the London Club will meet some
formidable opponents.

ON nouncement

l

'1

8

Writing from 37, Molineux Street, Derby, Mr.
F. Coxon asks us to appeal to model engineers
in that district for support in the formation of a
He says:
Society and Model Steamer Club.
“
There appears to be no Society whatever in the
branch of Model Engineering, and yet Derby is
a big engineering centre, where THE MODEL ENGI
NEER is well known. There is also a well-equipped
supplying all model makers' necessaries.
shop,
I should like, therefore, to hear from any reader
inclination
towards
in the
district
with
an
“
steamers," with a view to forming either a model
yacht or steamer club. I am a late member of the
Sefton Model Steamer Club, of Liverpool, and have
taken an active part in it since its inauguration.
‘
Although at present a white elephant,’ my high
here, and I
speed 7-ft. racer is in my possession
shall be pleased to show it to anyone, with a view
to kindling up any dormant enthusiasm there may
be.
The absence of any enthusiasm in the above
line appears to me to.be through Derby not being
well Supplied with suitable sheets of water. But
and, if other towns can start
union is strength;
and agitate for the supply of their wants—and
There are many ways if
get them—so can we.
'
the will is there, but it will require plenty of stick
"
at-it.’
C

C

0

U

mation, and the homogeneous structure they appear
now to be. Mr. Alfred W. Rogers, their Hon.
Secretary, writing from Alfred Street, Waratah,
N.S.W., gives an interesting account of their recent
doings, which we shall have pleasure in publishing
in an early issue.
Incidentally, we may mention
that some valuable notes on the formation of local
societies
were published in our September i7th
issue of 1903, and we feel sure that many an
enthusiast who wishes to start the ball rolling,
and has perforce
to .do it single-handed at first,
will ﬁnd the information just what he wants at
the time.

Answers to Correspondents.
the bells in
N. (Fence Houses).—Connect
"
Electric Bells and
parallel. See Handbook,
Alarms," 7d. post free.
'1‘. O. M. (Aberdare).—This,
we regret, is not
within the scope of our Query Dept.
W.

Notices.
The Editor invites cor-res ndenccand original contributionson
all amateur mechanical an 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 he distinctly stated, whm sending contributions, whether
remuneration is 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 address for 135.
annum, payable in advance. Remittances should be madeg
Postal Order.
Advertisementrates may be had on application to the Advertise
ment Manager.
How TO Annals: Limns.
All correspondencerelating to the literary portion of the paper,
all
rice lists, &c., for rcviuw, to be addressed
and
newapparatusand
“
to THI EDITOR, The MpodelEngineer," 26—29,Poppin's Court.
Fleet Street. London. E.C.
Sole Agents ior United States, Canada, and Mexico: Spon and
Chambu'lain. 223. Uba'ty Street, New York, U.S.A., to whom
all subscriptionsfrom thesecountriesshould be addressed.

Contents.

1

Our correspondent is quite right, and his expres
sions of conﬁdence are none too optimistic, pro
"
“
vided there is, as he puts it,
plenty of stick-at-it
we
have
seen
accom
available.
recently
Quite
plished at Broomﬁeld Park what appeared to us
an impossibility only twelve short months ago.
At Ayr, across the Border, another public ac
knowledgment that the sport has not only come
to stay, but to grow and develop rapidly, is evident,
in the shape of the new yachting lake provided by
the Town Council only a month or so ago.
And
other successes are not far distant, whilst proposi
tions which we hope will ultimately become accom
plished facts continue to reach'us from far up the
country as well as districts close at hand.

.

\Ve take the opportunity, whilst on this subject,
to congratulate the Newcastle (N.S.W., Australia)
Society of Model Engineers upon their recent for

September 8, 19 10.
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from the Laboratory)“

MILLING CUTTER RIGGED

A Universal Milling Cutter Bar.

\Ne illustrate here a photograph, showing the
setting-up of a rather uncommon slide- rest accessory,
which has passed through our hands recently.
It is shown arranged for straight ﬂuting on such
as short taps, reamers or end mills; of course, in
conjunction with an overhead drive.
As this is a design likely to appeal to amateurs
thinking of rigging up some sort of milling appliance,
we intend in another issue to give a working draw
ing and fuller description to enable a similar tool
to be constructed.

Compound Clearing" and Tapping Drills.
and "tapping"
clearing"
The expressions

known to most amateur
are fairly well
mechanics, but for the beneﬁt of beginners we will
sizes

15,

UP FOR STRAIGHT FLUTING.
deﬁne the same.
A clearing size hole is that size
which will clear, or allow to pass freely through
it, a piece of threaded stock, such as the screwed
shank of a setscrew or bolt.
The clearing size hole
for, say, a i-in. Whitworth thread, will therefore
be a shade over a } in.
The tapping size corres—
ponds, in accurate practice, to the core diameter
of the thread, and is the largest size hole permissible
to allow of tapping a. full thread therein' The
tapping size, therefore, of a. fin. “"hitworth screw
will be equal to a i in., less double the depth of.the
thread (for which, see any good tables).
It frequently happens, in light mechanics, that

['Tlu item appearing and” this headingare basedon work actually
done, and “pennants rumrd out in Tn: Mum-:1.Est-mean
Laboratoryand 5thqu 0/ )Inham'cm]
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for about
in.
Procure one of these, and anneal
in. of
from the point red"
down—that is, make
hot, and allow to cool slowly, say buried in powdered
lime. Then set it up in the lathe in a self-centreing
It is essential
in. projecting.
chuck, with about
If any difﬁculty arises
that it runs dead true.
in this respect, mount it in an independent chuck
dead true, u‘sing eyesight and a piece of
and set
When true, turn down the
chalk as guides.
advance portion to the size given as core diameter
in. from the
in the tables, for a distance of about
advance cutting edges, and arrange the secondary
cutting edges, forming the clearing size, to stand at
right angles to the advance cutting edges,
or nearly so.
Turn this advance point
dead parallel and use a micrometer to
If a properly formed self
gauge same.
hardening tool, with the point set on an
oil stone, be used on anything of a plain
lathe (no back gear in) it is tolerany
easy to turn to r-roooth in. for such a
The form of tool used
short distance.
should be angle pointed with the point.
rounded oﬂ. Use no lubricant (cast steel
When turned, cut
turns better without).
a. slight clearance just in advance of the
secondary cutting edges, as shown in
illustration, and back off the periphery
of the newly turned advance drill with a
On the original drill this
ﬁne ward ﬁle.
will have been done by grinding, and care
must be taken, however done, not to ﬁle
all the edge of the ﬂute corresponding
with the cutting point. An examination
of the original drill with an eyeglass will
show the form the backed off periphery
should take. The drill must now be re
moved from the lathe, and the two
secondary cutting
points backed off
slightly with a ﬁne ward ﬁle, care being
taken not to nick too deeply into the
It should
clearance, to avoid weakening.
now be rehardencd over both cutting
edges and it is ready for use.
The illustration shows how it drills
both holes at one operation;
and,
complete sets of these be made covering
" BA." and "Whitworth"
all
sizes in
use, they will be found very handy. Such
drills cannot be bought.
1

a piece of apparatus is to be attached to another
by means of setscrews, in such position that it
works sweetly in relation to the rest of the machine,
and the usual practice is to clamp the two parts
together, and proceed to drill out the clearing
Referring to the accompanying
and tapping holes.
sketch, the portion a may represent the base of
a bearing or plummer block, which has to be
attached to the part b exactly in the position
shown, by means of setscrews ; and having clamped
them together and marked out the position of
the holes, we proceed to ﬁrst drill the clearing
setscrews
holes 0 right through a for the size

September 15, 1910.
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COMPOUND

CLEARING AND TAPPING DRILL.

3

I

is

if,

b

The drill has now to be changed to the
required.
in perfect
tapping size, and continued on into
with the clearing
alignment and concentricity
If the work is clamped to a drilling machine
hole.
as is more often the
table, all will go well; but
in hand, or worse still, being
118.56, the work
drilled in the lathe, the second hole is almost sure
to get eccentric with the ﬁrst at the outset, unless
great care be taken. This difﬁculty may be over
come by constructing clearing drills of the form
shown in the ﬁgure, with an advanced reduced
portion forming the tapping drill, of a length suitable
for drilling a blind hole, which drills may be con
veniently called combined clearing and tapping
~
drills.
the
To make, proceed as follows.]IAssuming
B.A., the tables give the
size screw to be No.
Morse wire drill.
clearing size drill to be No.

.

Tinnlng Surfaces of Sheet Metal.

Tinfoil is useful in a variety of ways for
tinning surfaces,
or for making ﬁne soldered
joints in electrical work. To tin a surface of sheet
metal, preparatory to soldering, make up a solution
of chloride of zinc by the usual method, La, by
feeding dilute hydrochloric acid with chips of
zinc till the action ceases, and paint this over
the surface to be tinned, which must be previously
thoroughly freed from grease and oxide.
While
still wet, stick on this surface a sheet of tinfoil
of the siZe and shape of tinned surface required,
and roll down ﬂat with such as a squeegee.
Now
hold the sheet over a Bunsen ﬂame with the
foil upward and slowly move about, thus heat
ing the whole of the surface, when the foil
will boil up and alloy superﬁcially with the sheet
metal.
It will be necessary to examine care
fully to see that the tin has taken properly
all over.

September 15, 1910.
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Motor Cycle Notes.
By “ Pncamx."
Something Amiss with the Timing.
A reader of these Notes, " K. L. M.“ (of Norwich)

writes to say that for two years on end he has
been riding a “ V.S." twin-cylinder motor cycle, and
until three weeks ago he had never so much as
seen the timing gear of the exhaust valves.
He
then took the engine completely down and was
astonished to ﬁnd that every part of the mechanism
was in astonishingly good order and no renewals
“
But," he goes
were required in that direction.
“
I cannot for the life of
on somewhat dolefully,
me imagine what I can have done in reassembling
the parts to cause the engine to get so frightfully
hot after only running a few miles.
It never used
to do so, and it seems as though it cannot clear
itself of the burnt gases, and is, in a sense, stiﬂed
I found the timing gear had marks
all the time.
upon it, so dismantled it straight away and the
magneto timing I marked myself before disturbing
Thus I have replaced everything as I
anything.
found it, and, in spite of the fact that the gap
between valve stems and tappets is exactly right,
giving the regulation } in. lift, with a 64th clear~
ance when cold, the carburettor is as before, and
indeed nothing has been altered, the fact remains
that the engine gets terribly hot—more so, indeed,
in ten miles of ordinary running than any previous
If you can
50 miles at a fast speed used to cause.
suggest a reason I shall be greatly obliged, for as
things are at present I even have to wait for the
engine to cool down before I dare replenish the
petrol tank for fear of spilling some and causing a
blaze, and then, too, she knocks in almost any
position of the spark lever forward of half-retard
when in this overheated condition."
It is certainly rather strange that the engine
should exhibit this tendency to overheat and,
that all
accepting my correspondent's assurance
the parts have been properly reassembled, I hardly
know where to look for the cause of the trouble.
I am, however, inclined to fasten on to his remark
that on seeing the timing was marked he dis‘
mantled it straight away, whereas it would have
been better had he veriﬁed the positions of exhaust
valve and piston by revolving the engine and
bringing the marks into a position of coincidence
before he interfered with anything.
In my own
"v.5." the gear wheel or pinion mounted on the
engine shaft has a chisel-cut mark upon it, and
the small gear wheel on half-time shaft has two
punch-mark dots, and, when the two are brought
into line, the timing of the exhaust valve is exactly
right.
But I have known other engines in which the
marks are misleading. They .were placed there in
the ﬁrst instance by the ﬁtter who assembled
the
engine when new, and afterwards the tester found
that better results were to be obtained by moving
the gears one tooth in either one direction or the
other and did this, leaving the original marks as
It may be this has happened in
they were.
“
K. L. M.'s“ case, and, as he took the timing
down as soon as he saw it was marked, without
stopping to verify the marking (a thing, of course,
which anyone might quite reasonably do), there is

'
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a chance that the exhaust valves are opening
closing too early. It seems almost positive
the cause of the overheating is faulty timing,
he should experiment by moving the gears

and
that
and
one

tooth in the direction of giving a later opening.
The valve should commence to open as the piston
reaches the end of the ﬁring stroke and close just
If
before the completion of the exhaust stroke.
it doesn't, then he may take it that some alteration
in the timing is required. In the course of time,
too, wear takes place, which, unless compensated
for in some way, will affect the working of the
"
K. L. M." makes sure that he gets
engine; but if
the relative movements of valve and piston as I
have described it above, I think he may rest con
tent that his engine, at all events, is right in that
respect.

'Having run the machine, as he says, for two years,
he may be trusted to look after any other points
which tend to produce overheating.

A Reader's Theory.
An Aylesbury reader, who prefers to be known
as “ RH. 367,“ writes propounding a theory con
nected with the working of motor cycle engines
which has been engaging him in thought, he says,
In the course of an interesting
for some time.
"
have always been rather
letter he states:
nervous about the lubrication of my engine since I
saw the results of a seizure in a similar one, and for
this reason
am afraid have been rather overdoing

I

I

I

Anyway, when I last took
down I found everything thickly coated
with burnt oil, and it was a rare job getting the
parts clean again. I, therefore, resolved to be a
little more sparing with the lubrication, and having
cut down the allowance to about two-thirds of what
I previously gave, and, further, acting on your
advice giving it more frequently, but in smaller
doses, I ﬁnd a considerable improvement in the
Now,
power and general running of the engine.
for this I was not prepared, all I expected to gain
being a cleaner engine and, consequently, less work
I have
when clearing away the carbon deposits.
been trying to think this out, and, at the risk of
being laughed at, I would venture to suggest, as a
reason for the improvement, the following theory 1——
Owing to the reduction in the oil supply (and not
only that, but the smaller injection each time),
the explosion of the mixture takes place, so to
speak, in a purer atmosphere—that is, in circum
stances which aid rathcr than interfere with the
volatilisation of the spirit and not where there are
a lot of excess oil particles ﬂying about, and, con
sequently, the explosions are more powerful and
the whole circumstances under which the engine
works are more favourable to the development of
healthy conditions and the obtaining of better
I may be quite at sea in my conjecture,
results.
but I would like in any case to have your views
upon it."
I am certainly not inclined to laugh at my corre
spondent‘s theory, although I do not altogether up
hold it. There is no harm whatever in trying to think
these things out for ourselves—indeed, uqite the con
trary—and when we have come to a personal conclu
sion, the very best plan is to submit that conclusion
to others, so that a little mutual thought and dis
cussion may lead to a settled opinion on the subject
I do not think with my
under consideration.
Aylesbury correspondent that anything is directly

it with the oil pump.
the engine
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Longitudinal

and Lateral

Stability.

As three correspondents during the past fort
night have made enquiries as to the why and where
fore of certain arrangements of angles of planes,
etc, which I have advocated as being productive
of a certain amount of automatic stability, I have
come to the conclusion that I had best make my
self more explicit without more ado, as it is clear
that this is a point which wants dealing with.
First of all, we had better see what we mean by
longitudinal and lateral stability.
When an aero
plane is ﬂying freely it is capable of making move
ments in three directions, viz.: (I) up and down,
(2) from side to side, (3) forwards or backwards.
Similarly, when it becomes unsteady or disturbed
by adverse wind currents or from other causes,
it can develop three several and distinct kinds of
unsteadiness.
These are best shown by consider
ing the appended diagrams. Fig. I illustrates
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FIG. 2.

1.

is,

oscillations in a vertical plane, such as could be
observed when viewing the machine from the side.
These are longitudinal oscillations, and the power
to damp them down to nothing automatically
"
constitutes
longitudinal stability."
In Fig. 2
the model is seen from behind, or in front, and
exhibits oscillation again in a vertical plane, but
in one at right angles to the ﬁrst.
These are lateral
oscillations and are referred to in the expression
" lateral
In Fig. 3, the model is being
stability."
looked at from above or below, and
in the dotted
lines, showing oscillations in a horizontal plane.
This performance comes under the heading of
" directional
or the capacity of the
stability,"
machine to keep its course.
The other two forms
of stability simply mean the maintenance of an
"
even keel," and it
these that we will now deal
with, leaving " directional stability " for another
time.
For the sake of simplicity,
will deal with
lateral stability ﬁrst.

I

is

Lateral Stability:

The Dihedral Angle.

is

Those who have made experiments with ﬂat
rectangular paper gliders loaded with a shot must
have noticed that this type of aeroplane
possessed
of considerable automatic lateral stability.
Thus,
one side
made to drop from some cause or
other, the plane will adapt itself to its new conditions
and return to its even keel.
In doing so, however,
it will lose a. good deal of its height. The reason
of that
as follows :—When the glider starts to
droop to one side, it naturally starts to glide
sideways diagonally towards the ground, as illus
trated in Fig. 4, which represents the " machine "
viewed from behind.
does so, however,
Directly
the air reaction thus produced causes the centre
of pressure of the plane to advance closer to the
To realise this you have to remem
drooping side.
ber that the plane
dropping in the direction of
it

Talking over the subject of motor cycles for 1911
recently with a well-known manufacturer of these
machines,
I was told that his ﬁrm " does not con
template introducing a tricar as there is no demand
for that type of vehicle,“ and further enquiry
elicited the fact that nowhere in the trade was there
any disposition to take up the manufacture of
tricars by ﬁrms who at present were making
I suppose it must be that the
bicycles alone.
side car has obtained such a. ﬁrm hold of the popular
fancy for passenger work among motor cyclists,
that there is no longer a chance for the tricar to
compete with it. With a side car one has a. vehicle
which, in the space of a very few moments, can be
converted into a single motor bicycle and as quickly
in the case
re-converted back again, whereas
" taking the
of a tricar to go out at all means
whole contraption, or none," as a user once re
marked to me. Again, the question of storage is
a very serious one with many, and to keep a tricar
means paying for separate garage accommodation
while a side car can be detached and stowed away
independently of the bicycle. Then, too, the soci
ability of the side car, owing to the side by side posi
tion of the driver and his passenger, is superior, and
the passenger has a feeling of greater security, so
that all together it cannot, perhaps, be wondered at
that the tricar remains unpopular. A well-designed
tricar with wheel steering—two, or even three,
however,
a
and
water-cooling — is,
speeds,
delightful motor vehicle of the light type, and for
those who have facilities for storing and who do
not desire to ride a. single tracker at any time, it
offers many advantages, being, in fact, a. car in
miniature, with ample luggage-carrying capacity,
and other points which must of necessity be lacking
in a. motor bicycle.
Makers and their Guarantees.
\Ve regret that through an accident at our prin
ter's a portion of the ﬁrst paragraph in last week's
Notes makes senseless reading. Beginning at line
I4 from top the sentence should read: “Indeed,
were it not for the fact that I know him to be one
who is very careful in all he states, and whose evi
ience may, therefore, be accepted as unimpeachable,
"
etc.
I should hesitate . .

“ Acxormuz.“

By

is

The Tricar Still Unpopular.

Model Aeroplane Notes.

is

gained in the way of an improved explosion owing
is, I do not up
to the reduced lubrication—that
hold the theory which he puts forward to the effect
that the beneﬁt follows as a. consequence of rarity
in the atmosphere within the combustion chamber,
but, where there is undoubtedly a gain is that when
the excess of oil ceases the sparking-plug points
remain cleaner and in better condition for giving
Then, again, the bearings
a bright healthy spark.
are less likely to get clogged and the chances of
The best results
pre-ignition are sensibly reduced.
would be obtained in an engine which could be
scientiﬁcially lubricated just so often and in such
quantity as becomes necessary in the course of
working and in accordance with the load put upon
the engine; but as this is next to impossible by the
hand-pump method, the only thing we can do is to
as we can and lubricate
use as much common-sense
“Bl-I.
according to the work the engine is doing.
“
has probably discovered just about the right
367
proportion of oil which his engine calls for when
doing normal work, and I would advise him to
stick to this proportion, only exceeding it when the
working conditions are temporarily more severe.
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the thkk-line arrow, so that, relatively, it meets
a wind coming up in the direction of the dotted-line
arrow. Thus a fresh centre of pressure is formed,
and as it is no longer coincident with the centre
of gravity of the plane a couple is set up, which,
as indicated by the thin-line arrows, has a tendency
”
to right the whole affair and place it " all square
again.
Unfortunately, owing to the high aspect ratios
of the most effective types of plane used on real
ﬂying machines, and also to their weight and the
grave effects which would ensue from a rapid side
ways descent, it is impossible to rely wholly upon
the automatic recuperative couple produced, as
shown above, but it is necessary to increase the
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Now, if there be side-slip—which there seems to
that
be no doubt at all about—we must remember
a dihedrally-angled plane has a certain natural
path in which to travel from side to side, and that
this path is the arc of a circle of which its two wings
Fig. 7 illustrates this point, the
form chords.
angle to
machine shown having an exaggerated
demonstrate the idea more plainly.

/

//\'"

M

FIG.

Frc.

7

.

8.

FIG. 4.

"
“
whose
projected
length is now comparatively
small.
This explanation is well enough as far as
it goes—indeed, I have given it incidentally in
these notes before now—but it does not go far
enough. What happens is that when the dihedral
plane tilts sideways it goes through exactly the
same performance as the ﬂat glider. It starts
sliding down sideways. Fig. 6 shows what now
takes place.
On the left-hand side we have the
wing AB presenting a moderate area to the upward
wind (this wind is relative, of course, to the machine
and not to the earth), whilst the side BC presents
very much less, if any at all. The result is that the
machine rights itself after a number of gradually
decreasing oscillations.
The point to remember, however, is that when
the machine corrects itself it does actually side
slip to a certain extent, and it is principally this
side-slipping which causes it to recover its lost
equilibrium.
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analogous way to the usual explanation
dihedral angle.

Longitudinal

Stability.

of the

The pendulum-like action of the oscillations in a
lateral direction
followed in exactly the same
way by those in a longitudinal direction.
Fig. 10 shows a stable machine in side elevation,
from which
will be seen that the planes form
chords of a circle when centre
above the ma
chine.
The front plane must, obviously, have a
positive angle of incidence; but the rear plane can
either have a small angle, be quite ﬂat, or have a
negative angle.
Examples of the ﬁrst kind are the
is

Frc. 6.

is

'

it
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This is most generally done by
righting eﬂect.
"
dividing the main plane into two
wings“ and
placing them at an angle to one another. This is
“
known as the
dihedral angle." Thus we get a
machine which in end elevation may be represented
as a very ﬂat v.
The most general explanation of the value of
the dihedral angle is this—that when the machine
is tilted as shown in Fig. 5, the side AB having
more
eﬂective length, and therefore deflecting
more air downwards, with a consequent greater
upward reaction, has more lift than the side BC,

is

if

I

3.

8
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if

if

the centre of the
From this we can see that
imaginary circle, of which the wings form arcs,
be above the machine, the whole affair will be
analogous in a certain degree to a pendulum; and
it conform to the condition for swinging in a cir
the
must inevitibly come to rest
cular path,
the
lowest point in that path. Conversely,
centre of the circle be below, the body will have no
more equilibrium than a pin standing on its point.
have roughly drawn the section of a
In Fig.
might be assumed that such
seagull, from which
naturally unstable. We know, however,
a bird
in all proba
not the case, and this
that such
bility due to the fact that the tips of the wrngs
have a negative angle of incidence. No adequate
reasoning has yet been evolved to account for the
remarkable stabilising inﬂuence of this negative
As a method
angle, but remarkable it certainly is.
of construction it has been used by Mr. Weisson
patented by him.
his gliders and monoplanes and
Another method of obtaining lateral stability
that which characterises the Voisin type of
biplane, the planes of which are a rectangle in
is easy
(Fig. 9). The C.E. being at 0,
section
to see that when inclined in the position shown,
the side OAB derives more lift—exactly as in the
case of the dihedral angle—than the side 0CD.
This effect
graphically shown by projecting the
lifting areas of each side in dotted lines, in an
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Farman and Voisin machines; of the second, the
Antoinette; and of the third-when it is pursuing
or the
a rising path—the Santos "Demoiselle"
Avis monoplane.
If both planes be quite flat or of equal angle of
incidence, the recuperative effect is simply brought
to a neutral value, which may in certain circum~
stances be positive and in others negative.
With the front plane at a smaller angle than the
back, we have a condition in which stability is not
automatic at all but must be obtained by the skill
of the aviator, as in the cases of the Wright biplane
and the Blériot monoplane. In neither case do
the evil conditions always prevail, indeed in certain
circumstances both machines are to an extent
stable, but, as a general rule, they are not so.
Wright models can, of course, be made automati
cally stable simply by arranging the loading of the
planes so as to allow the elevation to be set at a
bigger angle than the main planes.
It is sometimes difﬁcult to see exactly how the
pendulum effect can take place when the machine
is continually in forward motion, but this can be
realised when one remembers that as the machine
gets to the top of its beat—ale, on the crest of its
swoop, it loses a proportion of its velocity, which
is relatively the same as travelling backwards if
the point of suspension of the pendulum were ﬁxed.
It is, of course, quite out of the question ade
quately to go into the subject of stability—indeed,
have not sought to do more than merely sketch
the outline of the idea, and, in doing so, I hope I
in slightly elucidating what to
have succeeded
most model makers is a profound mystery.
"
If A. W." (Faversham) will oblige with his name
and address, in conformity with the rules of our
Correspondence columns, his queries will be
answered in due course.
Other correspondents
might note that anonymous queries are ignored.
As there is considerable pressure on our space, only
letters of general interest are replied to in these
pages, but all are answered through the post.

and Electrician.

September 15, 1910.

A further feature capable of improvement is
armatures, except on
the armature. Tripolar
the lowest voltages, are not really satisfactory.
On voltages over 10 volts the writer ﬁnds that
sparking troubles at the commutator are difﬁcult
to avoid. A drum armature is, however, im
owing to the very limited length, and
possible,
some months ago the writer was able to see working
a model ﬁtted with motors made to Mr. Marshall's
original design, having armatures of the ring type.
This type was discussed at the outset, but not
shown in the published drawings, because of the
increased work the making of a ring armature
would entail. However,
those
model makers
who feel equal to making a good ring armature
will find their work well repaid. The motors
above mentioned, which were made by Mr. Allman,
also had wrought-iron ﬁeld-magnets.
Another point, which lapse of time has wrought,
is the difﬁculty of obtaining finished motors, and
this has led to the use of Avery No. 2 tramcar
motors, arranged as shown in the drawing herewith.
It will be seen that the slung type of bogie is
retained, and that a double train of gears is

I
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this design was published, the model
electric locomotive has developed
consider
ably. In real practice several new designs
of the same type of locomotive have also made
their appearance on both home and foreign loco
motives, and in view of these facts a few notes on
THE MODEL ENGINEER model, with a view to its
improvement, may not come amiss.
A short time back the writer found that the
gearing of the original design could be improved by
increasing the ratio of the velocity reduction, and,
therefore, some wheels were cut to a ﬁner pitch,
the pinion having 13 teeth and the gearwheels
88 teeth, as shown in Fig. I.
This gave much
better results, and at the writer’s request similar
wheels are now supplied with the sets of castings
on the market, in place of the gears made to the
original drawings. The pinion is preferably made
in steel.
The centres of the wheels, of course,
remain unaltered.

Moron

FOR “

- 1126-8

—iz’$,

ORIGINAL TYPE or
ELECTRlC Locomorrvrz.

FOR

employed. This is more or less necessary, because
of the design of the motor and the use of bevel
gears.

The motors and gears are ﬁxed to a suspension
frame consisting of a flat plate, as shown in the
hand-sketch (Fig. 3), the suspension
frame being
pivoted on a crossbar C B, extending from frame
to frame.
The use of this crossbar means that the
four slings connecting the side frames to the main
crossplate will have to be substituted by a bogie
pin, as shown in the section drawing at B P (Fig. 2),
the pin being detailed to full size in Fig. 4.
The suspension frame is afﬁxed to the sides of
and therefore must be made of
the pole-pieces,
The frame embraces
brass, and not iron or steel.
the driving axle and also carries the gear counter
shaft, so that the whole of the operating mechanism
can be built up and tested, and then placed within
the main frames and tested under running conditions.
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If ﬂat stufi (say, 3-32nds-in. hard brass) is
used for the suspension frame, it will, of course,
be advisable to bush the main bearings for the
axle, and for the journals of the gear countershaft,
with ﬂanged
brass
bushes
soldered
into holes
drilled in the ﬂat plates, while they are bolted
together for the purpose of cutting out to the
desired shape.
If an independent chuck is available, the bushes
for the gear countershaft may be turned with an
eccentric hole and slotted for a screwdriver. The
"
depthing," as the meshing of the gear teeth is
called, may then be adjusted to a nicety, and a
noiseless set of gears obtained by partially rotating
the bush in the hole.
The motor is afﬁxed by two screws on each side.
“
"
One pair of screws should be ﬁtted with an
easy
hole, so that the bevel wheels may be adjusted,
and when quiet running is obtained, a third screw
or steady-pin on each side may be ﬁtted to ensure
the same meshing when any repairs are required
to the motor and it has to be taken out of the
suspension frames.
The drawing shows the superstructures modelled
on the lines of the Metropolitan Railway Electric
locomotives of the No. 1 class.
This, of course,
is simply a matter of choice on the part of the
builders of the engine.
It makes no difference
to the mechanism.
As automatic reversing has to a large extent taken
the place of the ordinary hand‘reversing switch
in the cab of the locomotive, in the next few notes
on this model I will include a description of a new
reverser which has been evolved by the writer
and his assistants, in which the defects of those
already in use are to a. large extent avoided.

By WALTER GIULIANO.
following is a description of a jig which
should prove a very useful addition to the
amateur's workshop.
It will be found to
save a good deal of time in marking out various
work that may be in hand.
As an example, Fig. 3
shows how the jig would be used to ﬁnd the
centre of any rod within its capacity.
Slip the
jig over the end of the rod and scratch or scribe
a mark across the end by a forward and back
ward movement, as one would hold a ﬁle; scribe
another line at right angles or thereabouts, and
centre pop when the lines cross, which
the
jig has been made carefully) will be the exact
(if

centre.
shows the general plan, a glance at which
the reader
that it
really a heavy
type of the ordinary draughtman's parallel, with
the addition of the hardened steel markers
(Fig. 2). Two strips of cast or mild steel are ﬁrst
required and ﬁled up nice and square to the dimen
sions given, viz.:
ins. by
in. by
next
clamp the two together, and after marking off
the position of the pivots D (Fig. 1), drill right
in.
This will ensure them being
through both
The levers
B can also be
truly equidistant.
both ﬁled up and drilled together.
Next turn up
the small pivots shown in Fig. 2.
These have
been drawn double the actual size for the sake
Six will be required, including the
of clearness.
scribers C. They may all be turned from {-in.
silver steel rod.
They must be a good driving ﬁt
in the body A, but free to revolve in the levers B.
The whole can now be ﬁtted together.
The
scribers should be hardened and tem
pered to a pale straw and driven tight
in their respective holes.
Care should
be taken not to strain the levers too

Fig.

C

much in doing this, or the whole
thing will be thrown out of align
ment.
The heads of the pivots D‘
should have a small hole drilled in
them to take the springs
(Fig. 2),
which are of tough cast steel wire.
These springs are not necessary,
but
make the tool easier to handle, as
they automatically keep the two sides
in contact with the work in hand.
A hole should be drilled to clear the
scribers (shown in Fig.
or the tool
will not close
These
up properly.
holes
should not be drilled right
through, but only countersunk suﬂi‘
ciently deep to clear the points.
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BY the use of ozonised air as an ad
junct to ventilation in the Chicago
claimed that the
Public Library,
reading- room has been completely freed
from all obnoxious human odour. Ac
cording to the Builder, the ozone gene
rator, consisting of cylindrical brushes
installed in
separated by glass plates.
a large air duct in such a way that all
the air
forced between the electrodes,
across which a potential of 7,000 volts
maintained.
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a model
so far as seaworthiness is concerned,
as the model
always run on smooth water.
It well we now consider what the reason of
these abnormal speeds, and the best method of
All
obtaining satisfactory results from a model.
hydroplanes are intended to "plane" or skim
along the surface of the water, and every variety
“
of type has its own peculiar method of
planing,"

i
l

ERHAPS

of all the branches of naval architec
ture the design of hydroplanes is least under
stood.
The reason of this, no doubt, is
that these interesting craft have only come into
prominence during the last few years
(although the hydroplane has been
known for a great many), and the
number built not having been by
one ﬁrm, the result is that a very
few ﬁrms have
any reliable data
to work upon.

The craft shown in photographs
Figs. I to 4 is one of the few
built in this country last year
which turned out a success, and
would perhaps have been better
known had she been able to com
pete with others, but had only
one opportunity of racing, owing
to no similar craft being entered
at the regatta.
The whole question in the design of
hydroplanes is speed, and in models,
To this end we
speed at all costs.
must turn our attention to the
"Ricochet"
type, which is the
and also has the most
fastest,
stability (a desirable quality in the
There are a variety
present case).
of types of hydroplancs which have

HYDROPLANE rmwaumo

FIG. I.-—RlCOCHET TYPE

f" "1.3ij1
"

Titlwi

AT

HIGH SPEED.

such as planing on the after plane,
on both equally, and on both carry
ing the weight on the after plane.
the best
\Vhich of these methods
will be discussed later.
By some it may be said: why
should a. hydroplane, which
such
an ugly, unshapely, and in appear
ance the least likely of all craft
to lend itself to speed, attain such
high speeds with a low horse-power
As a matter of fact, the hydro
plane, when driven with an engine
which
not powerful enough to
is not capable of
make
plane,
such a high speed as an ordinary
racing type of launch, as the resist
ance
very great, caused not only
by the shape of the hull, but by
the eddies set up by the after end
of the planes, commonly called the
is

it is

2
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is
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" step.“

The slip of the propeller

their seaworthiness. The hydroplane shown had
also some slight deviation from the pure Ri
a fair
cochet, but at the same time preserved
This
turn of speed in comparison with others.
deviation of design does not in any way effect

?

a if

“STEP” COMPLETELY our or

The object
been developed from the Ricochet.
of these has been to produce a boat capable
of abnormal speed on a low horse-power and at
the same time be as seaworthy as the ordinary
racing launch. This departure has in all cases
cut down the speed, but at the same time increased

9

THE

9
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is

also very great;
for instance,
say we are running at 1,000 revs,
THE WATER.
and the propeller
2_;<in. pitch,
the actual speed of the hydroplane would only be
about
miles per hour;
but run the engine up to
1,300 revs. and our speed suddenly increases from
miles
to about 23 miles.
Well, the
\IVhy
increased power from 1,000 to 1,300 revs. has just
been sufﬁcient to give the hydroplane sufﬁcient
to plane,
extra speed to commence
and once
planing sets in a very slight increase of power is
to give us the extra miles per hour.
necessary
A similar action is apparent
we take a ﬂat stone
and throw it lightly upon
smooth surface of

The Model Engineer and Electrician.
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water: it will just give one or two little planes,
and sink; it again you throw a stone with your
full weight it will give one rebound, or perhaps two,
a good many yards apart, and then as the power
is expended
gradually slithers (excuse the ex
along and sinks.
pression)

September 15, rgro.

graphs Figs. I to 4. Model 4 is totally diﬁerent
from the rest,
both as regards
inclination
of
planes,
proportion of beam to length, and dis
placement.

To arrive at some satisfactory data I have
carried out a series of towing tests with these
models
to register the resistance
at full and half—speed (full speed
about 6 miles per hour).
The method of procedure was
as

follows:—
By the kindness of Mr.

C. Dix,
of the Norfolk and Norwich Yacht
Club, who placed his launch at
my disposal, the texts were carried
out as follows:
A long pole was
rigged
up athwartships projecting
over the side some 10 it; at the
end of this pole a spring register
was
which
ﬁxed,
showed
the
amount of resistance.
To the
register is secured a cord which
in turn is ﬁxed to the
model
The launch is run
hydroplane.
at full and half speed, and the
resistance
taken, a table of which
is given.

'
Frc.
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"STEP"

WHEN

TRAVELLING AT men

The explanation of this is: at
above a certain speed (which varies
according to the design of the
hydroplane) the resistance suddenly
decreases, due to the displacement
decreasing, with the result you have,
a steam plant
say, for example,
of r in. by 1 in. capable of driving
a
5 ft racing launch, weighing
20 lbs., at 7 miles, offering a resist
in a
ance
of 15 lbs., whereas,
hydroplane it has only a resistance
of about 9 lbs. to work against.
The more speed required from a
launch, the more power is needed;
but in the case of the hydroplane,
decreases so the
as the resistance
speed goes up, or, in other words,
it requires less power, in pr0por
tion, to attain 20 miles an hour than
in the
it does 6 miles an hour;
case of a launch it takes more in
proportion to get 20 than 6.
In order to place before the
readers of THE MODEL ENGlNEER
a design which will fulﬁl all that
is claimed of a hydroplane, I have
not attempted to put forth any form of new types,
Although
but have adhered to the Ricochet type.
this form is very simple in design, there is a very
marked diﬂerence in the performances, not only as
regards the resistance at low and high speeds, but
also as regards the amount of power required to
make a model hydroplane commence to plane.
The
photographs I, 2 and 3 (Fig. 5) are of models 26 1115.
the
They are all of the Ricochet type;
long.
diﬂerence between the three models can be seen
Model r is a
from the table of particulars.
model of the large hydroplane shown in photo

SPEED.

It must be noted that as this regis
ter was a home-made affair, the re
Sismnce given in 1b5~ must 110" be

taken as accurate for comparison purposes with
other models,
but only to show the diﬂerence
between
the model
under discussion,
in which
case it ﬁlls the bill.
From the table of resistances
it will be seen
that Model No. I gives the best results, and it is
from this model, and my experience taken from 0b~
servations, reports, particulars, and ﬁgures of large
craft, that the design oﬂered to the readers of
THE MODEL ENGINEER and fellow model enthusiasts
is based.
As before mentioned, the object of a
hydroplane is to lift itself out of the water and

The Model Englneef
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skim along the surface, and it will be found that
the step placed in a forward position (112., relative
to the centre of the W.L.) will give the maximum
and quickest lift; also seeing the spoon shape of
the bow a hydroplane made with no step at all
would also give a quicker and greater lift than
any.

Fro. 5.—Mom:i.s

usnn DURING

TRIALS.

ind Electrician.
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wasn't this a very risky procedure.
I grant it
was, and had the boat refused
to lift forward
some very drastic alterations would have had to
take place, by moving the motor aft. Luckily,
the boat planed exactly as it was intended to do,
1'.e., on the extremities of each plane.
This will
be seen from the photographs, which show the
Of course, there is a slight
step out of water.
list on the boat, but when on an even keel, 112.,
athwartships, the top of the step is then a con
siderable
distance out of water. The success of
a hydroplane depends
upon the following:
The
correct position of the step; the distance the top
of the step is below the surface; the inclination of
the after plane;
the inclination the forward plane
bears to the after plane ; the area of both planes ;

and many other minor details;
and last, but
decidedly nbt least, the propeller and its equipment.
Before discussing the design submitted I should
like to say that during the last three years the
question of hydroplane and skimmer designs has
been so keenly taken up, and many experiments
tried, that should this article prove of sufﬁcient
interest the writer will give at some future date
some
of experiments with
particulars
model
launches and stepless hydroplanes.
The Design—The
most difﬁcult item found in
designing model hydroplanes appears to me the
placing of the centre of buoyancy;
and this
rules the design to some extent.
If, of course,
it was required to design a hydroplane for a
steam
plant or a petrol plant respectively, the
matter would not be so hard to arrange, but not
knowing (should any reader honour me by building

In designing the pro
totype of Model I, I kept
this in mind, i.e., it is
the simplest matter pos
sible to make a hydro
boat or launch,
plane,
and lift her head up,
about the
but what
was
the
That
stern?
I argued that
difﬁculty.
if I could get the boat
to

lift

her

then her
to balance
extremities
this would

up, and
as
so
herself on the
of each plane,

head
stern,

offer the least

resistance.

The question was how
this to be attained.
.
Well, without going into
any difﬁcult problems or
._.a
.
it was done as
ﬁgures,
It will be noted
follows:
Fro. 6.—HYDROPLANE referred to: 13 ft. ca; 14 to 15 h.-p. at 1,500 r.p.m.;
that the step is aft of
Speed, 23} m.p.h. in slack water; Displacement, as shown running, 8} cwts.
midships, the water-line is
narrowed from a little aft of mjdshjpg to its for
to this design) which of these powers may be selected,
ward end, and the greatest beam is at the transom;
I have endeavoured to make the design accom
also, the bottom is COnveX, gradually ﬂattening
modate either.
The motor, however, shown in
aft—all 0i WhiCh tends to throw the boat down by
dotted lines is the two-cycle appearing in Tm;
The only part of the bottom having
the head.
MODEL ENGINEER of March 17th, 1910. Which
ever power is used I should arrange to trim the
any lifting power is the shovel shape of the for~
Added to all this the engine was
ward plane.
boat slightly by the head.
There is nothing in
the design that calls for special mention, except
placed so as the‘whole was slightly by the head
Some of my fellow readers,
when at rest.
and
perhaps the arrangement of the propeller and
rudder.
especially the model power enthusiasts, will say,
was
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It is well known that a
water reduces
disturbed
much this effects a model I
must make an appreciable
One
speeds are aimed at.

and

propeller working in
the efﬁciency.
How
do not know, but it
difference
when high
thing is certain, that

Electrician.

September 15, 1910.

don't think will be the case) the rudder will have
to be made deeper, but offers less resistance,
as
shown.
"
The ProPeIler.—Mr.
Yacua's article on
Pro
pellers" will give all necessary information re
quired, except, per
haps, it will only be
necessary to allow for
considerably less slip,
not more than 15 to
20 per cent.
The

blown—In

of
event
motor being
ﬁxed in a
position, the
be through
wheels,

the
a
petrol
used, and

horizontal
drive will
two mitre
one gun-metal

and one steel.
See
ing there is a con
siderable amount of
end thrust with this
class of gear, a ball
race should be intro

duced
between
the
gear and inside stuf
Also the ﬂy
tingbox.
wheel being horizontal,
the weight of which
will
of
(irrespective
other forces) be con
the
stantly drawing

FlG. 7.—SHOWING FORM
an “ A" bracket supporting the
shait forward of the propeller
will make it absolutely impos
sible for a full-sized craft to
plane.
(This I have proved.)
With this in view the propeller
bracket is placed aft of the
The rudder, it will
propeller.
forward,
be noticed, is placed
which is to
of
the object
balance the boat when running;
it will be seen that the rudder
forward and the pro
being
peller bracket aft, and of large
boat is steadied at
the
area,
practically each end, and should

F10.

crank webbs against
the bush ; here again,
to reduce the friction
a ball-race should be

OF HULL.

Bi/qg

s/“r-fno¢r

Look/09

9.-—SECTIONS.

Should the bow lift_ con
facilitate the steering.
siderably when running at top speed (which I

Fro.

Fivd
8.—CRoss-secrion

LOO/7;”? ﬂf/f
CONSTRUCTION.

introduced.
The mitre gear
on the crankshaft
will, of
course, relieve
this tension;
but it is a question whether
it would balance it.
-— The
The
Construction.
main point
of
which is
maximum
com
strength,
bined with
the
minimum
of weight.
Also, seeing the
cross-section shape is what
is known as a "sharpie,"
which is the weakest of all
owing to the ﬂoor
shapes,
or bottom being
more
or
less ﬂat, and
the sides making an acute angle
with same, the tendency is for the joints 0!
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Some Workshop

the bottom and sides, known as the bilge, to
"work," or rock, in opposite directions to one
another, which, in the event of excessive opening of
the joint, would cause the boat to leak consider
ably.
Keeping these points in mind, we must choose
our wood with care, combining strength (especially
across
the grain)
with lightness, and wherever
introduce skeleton frames.
It is pro
possible
posed to build the bottom and sides of best quality
yellow pine. For the bilge stringer, gunwales, deck
floor
beams, ﬂoor beams,
keels,
engine
bearers,
frames at step, no better wood can be found than
" lime,"
which is very tough, but light. Transoms,
mahogany. The joints must in all cases be well
smeared
with thick varnish or paint, and the
whole of the fastenings are brass screws, shown on
the construction plan by bold black lines.
I leave the arrangement of the deck openings,
steering gear, etc., to each builder's individual taste,
and trust these remarks and drawings will be of
some help to my fellow readers.

By V. W. DELVES-BROUGHTON.

It

necessary to bore holes through
soft materials as sheet asbestos, leather, etc.,
If a hollow punch is
when making washers, etc.
not available, it is somewhat difficult to avoid
If the hole is
making a rough edge to the hole.
small this difﬁculty can be overcome by folding a
piece of zinc or other sheet metal, placing the
material in the fold and hammering ﬂat, the hole
can then be drilled with an ordinary twist drill,
If the hole is
subsequently removing the metal.
large, it is better to clamp the material between two
pieces of wood and to bore through the whole thing
with a sharp centre-bit.

Brazing Tubes in Tube Plate.

If the tubes and tube plate are of copper or steel,
obtain some brazing wire about No. 20 S.VV.G. and
coil it round one of the tubes to form a close spiral ;
remove the tube, and with a small slitting saw cut
through one side of the spiral, thus forming a
If the tubes are of brass it is
number of rings.
better to use standard silver wire of the same
gauge in the same manner.
As many tubes as can be conveniently got at
with the blowlamp are placed in position with a
piece of wire round each, close to the joint, after
which the whole is dipped in water and borax
liberally sprinkled over the portions to be brazed,
and the whole heated till the metal runs thoroughly.
It is better to drill the holes slightly conical so that
the tubes fit tightly on the side away from the brazed

-
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Distance of step
from forward
end of water line.
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at
transom.

of

} in.

Model No. 3 :—
6} ins.

at

forward end
of water line.

26 lXS.

LONG.

Rake

Beam
at

I
i

{a in.

iir.
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Remarks.

of
plane.

transom.
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I“;

5} ins.

8 insv

i in.

7 ins.

ﬂ ins.

} in.

6} ins.

7} ins.

ins.

[in

159% ins.

j

Model No. 2 :—

Iﬂ ins.

Beam

HYDROPLANES,

I

Model No. I :~
IO ins.
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such

Resistance in lbs.
Half-speed.

Dodges.

Boring-Clean l'ioles through Soft Materials.
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i This model was4 025.
‘
heavier than the other

I in 16;; ins.

I in

23 ins.

Model No. 4 2—14 ins. long by 7 ins. beam (about) ; step midship I in. deep.

used
to prevent the cor
ZINC is sometimes
Its efﬁciency is due to the
rosion of boilers.
fact that any metal with a greater tendency than
iron to dissolve, on which hydrogen is liberated
with more difﬁculty than on iron, will protect
the latter at the expense of the more soluble
in
The protection, however, becomes
metal.
The Engineer, in pure water
says
effective,
Salt or
at a distance greater than an inch.
some other electrolyte will extend the zone to
20 ins. or more.

joint, but leave a small space on the brazing side
for the metal to run in.
If possible the tubes
should be brazed round their open ends, as then the
whole number can be placed in position at once and
the whole job ﬁnished at one heat.
Before attempting to braze great care must be
taken to remove all grease and oil, and to do this
nothing is better than a little American potash and
boiling water. Everybody knows (or ought to)
that it is important to remove all grease, but even
professionals sometimes seem to get fogged over
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basin.

How to Drill Deep Holes True without Lathe.
"

(a

a

In a recent
Practical Letter,"
gentleman
"
described
a method of
drilling tubes without a
lathe," and says that according to his method this
can be accurately done.
Now, a great deal de
To start
pends on the deﬁnition of accuracy.
with, the drill he shows
common arrow-head drill)
in Fig.
most
has a
habit of running
perverse
round the corner
gets half a chance.
The only
method know of accurately drilling a hole without
a lathe
to bolt a tube or pair of guides in such a
manner that they form a prolongation of the
required hole, then obtain a true piece of tool steel,
of the same diameter as the required hole, and
reduce one end of this for a length of about two
diameters of the ﬁnished hole, by‘ about one-tenth
of the diameter, and form a straight fluted drill
on this part.
On the other end of the steel, or on
another piece of the same steel, make a rose-bit, the
full size of the steel, with two or more ﬂutes to carry
off the swarth and to allow for lubrication.
Then
proceed to drill the hole with the small drill, going
as deep as the shoulder will allow, then use the
rose-bit and clean out the hole to the fullsizc;
these two operations being repeated till the hole

is

if

ﬁnished.
This method will ensure the drill going straight
in the direction required, but is not sufﬁcient
extreme accuracy of bore
required. In this case
will be necessary to use a third (hill or reamer
to ﬁnish the hole, and the rose-bit must be made
about I-rooth of the diameter smaller than the
ﬁnished hole.
The plain part of the first drill
must, of course, be made the same diameter as
the rose-bit and the guides made to suit these
drills. The ﬁnishing drill or reamer,
made with
a slightly tapering tip, will follow the hole without
a guide or the guide may be opened to suit the
ﬁnishing drill when the rest of the work has been
ﬁnished.
.
if

is

I

a

is

it

(if

silver some small articles, but found the process
"Galvanit," however, has one
awfully tedious.
decided advantage: it will plate nearly any metal
except aluminium, whereas the process described
below will only be found suitable for brass, copper,
Take one part of silver and
German silver, etc.
Pre
dissolve it in as little nitric acid as possible.
cipitate the silver with a solution of common salt.
\Vash the resulting chloride of silver in plenty of
water; allowing the precipitate to settle to the
bottom and subsequently decanting the water.
This process should be repeated two or three times
till the acid is practically removed, ﬁnally spreading
the chloride of silver on a piece of blotting-paper
When dry, add 3 parts
and drying in a dark place.
of common salt and thoroughly mix. This mixture
should be stored in a tin box lined with paper and
kept from the light and moisture as much as pos
When required, take 1 part of the above
sible.
mixture and 3 parts of cream of tartar and mix
into a paste with a little water and apply with a
piece of soft cork.
_
.
For very small articles, place a number in a tight~
ﬁtting wooden box with a number of small chunks
of wood, and cork with a little of the above paste,
and shake about till a sufﬁcient deposit is obtained.
If the box with the chunks of wood and cork is
retained, a little of the paste and a little water
will only be required to revive the plating proper
It is as well, however, to keep the box closed,
ties.
so that the light cannot get to it.
If iron or steel articles are required to be plated,
they must ﬁrst be copper-plated, which can be
done in the following manner :—Take a saturated
solution of sulphate of copper, rendered distinctly
acid by the addition of sulphuric acid, and slightly
moisten some beech or oak sawdust with this and
you have
either rub the article briskly by hand
better to wear
any respect for your hands
rubber gloves for this purpose, covered by
pair
or the articles
of{old kid gloves turned inside out)
may be placed in a box and vigorously shaken with
have found that the addi
the damp sawdust.
tion of a handful of common shot improves the
adhesion of the deposit in some cases.
_
_
The copper deposit must not be too thick or it
will strip, and before attempting to silver plate
the articles must be thoroughly washed ﬁrst with
washing soda and subsequently plain water and
best done with hot, dry
quickly dried, which
sawdust. This process of washing and drying off
equally applies to silver-plating.
_
Small articles can be burnished before plating
box and shaking with Bedford sand
by placing in

For forming bricks for ﬁre-resisting, a mixture
of silicate of soda (water-glass),
clay, and waste
asbestos
most useful.
do not know any exact
proportions, but about
part of water-glass mixed
with twice its bulk of clay and sufﬁcient asbestos
makes excellent blocks for lining ﬁreboxes or forges
for brazing, etc.
In lining ﬁreboxes for ﬂash boilers,
ordinary sheet asbestos may be used and awkward
corners ﬁlled in with the above mixture.
Again, the same mixture can be used for forming
the lining round ignition tubes for gas or oil engines,
but the proportion of the mixture must be varied
to resist the mechanical, as well as the heat, eﬂects
to which it may be subjected; the more clay and
silicate the stronger it will be, and the more asbes
tos the better non-conductor of heat
will be, so
a just medium must be found suitable to the job
in hand. The ordinary clay found in most London
gardens seems quite suitable, but should be washed
free from all grit, etc., and allowed to deposit in

is

To Silver Small Articles of Copper or Brass.
"
“
Galvanit
to
I have recently been trying

A Useful Mixture.

if
it

Some small articles are difﬁcult to solder neatly
in the ordinary manner, and the following method
will do the trick z—Thoroughly clean the two sur
“ Fluxite." Place a
faces and smear with a little
piece of tinfoil between the two pieces and clamp
together with a spring cramp made out of an old
upholstery spring, or carefully wire together, re
moving all visible tinfoil, and heat over a spirit
lamp or gas.

is

Soft Soldering Small Articles.

moistened
with soap and water, but no attempt
must be made to polish the articles after plating,
except with a little whitening, or, by preference,
"
with
Galvanit,“ which, instead of removing the
silver, effects a further deposit.

i

for amateurs it is as

I

writing
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is

this item, so when
well to mention it.
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Practical Letters from Our

friction.
The rudder is made of brass and can be
ﬁxed in any position by tightening a small thumb
nut.
The boiler is 81; ins. long and 4 ins. diameter,
is of sheet brass with ﬂanged ends.
The ﬂue is a
rl-in. copper tube, which runs right through and
has ﬁve l-in. cross tubes sweated in.
The ﬁttings
consist of safety valve, water gauge, pressure gauge,
starting valve, and clack.
The working pressure is
from 30 to 35 lbs. per sq. in. It is fed by a hand
force pump of my own design (not shown in photo
graph) which gives a plentiful supply.
The'engine
is a single cylinder vertical i-in. by i-in. slide
valve, by Whitney, and does all that is required
of it, driving the boat at approximately 4 miles
per hour.
The blowlamp is one manufactured by
Butcher & Co., and gives a ﬂame 8 ins. long, which
ﬁlls the ﬂue of the boiler and keeps a good head of

Readers.

inuilzs readersto make use 0/ this column for the full
[The Ilz‘dilor~
discusst of matters0/ pmaical and mama] interest. Letters
may be signed wall a nom-de-plumc s/ desirtd, but the full
name and address0/ the under nusr invariably be attached,
lhoughnot necessarilyfor PublicaiionJ

A Model Ocean Liner.
To rm: Eon-0R or The Model Engineer.
SrR,fThe photograph herewith is of a model

ocean liner which I have just lately completed and
have given the name of Morienl.
Its length is
.4 ft., .beam 6} ins., and depth 6 ins.
I Will describe my method of building the ocean
ﬂoat.
After getting out drawings, I made some
solid templates of wood, l in. thick, and screwed

a"

A Mover.

'

‘

'

.

0000:700000000000000
Ig
L

OCEAN

LINER.

them to a plank 6 ft. long.
I then commenced
the job of making the hull and trying my temper
at the same time; but patience won in the end,
and it has turned out very satisfactory.
The hull is built up of zinc strips soldered on ribs
of the same material.
It is painted salmon pink
The port
below the water line and black above.
holes were brought into being by touching the end
of a piece of 3411. brass tube with some white paint,
and then imprinting same on hull. The propeller
is 3 ins. in diameter, and is of the built-up type,
made of brass.
The stufﬁng gland is packed with
with tallow,
ordinary
darning cotton, soaked
which makes it nice and watertight without much

257
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By T. H.

eoeoooooooooo

EDWARDS.

steam.
I tried to make one, but it did not work
satisfactorily.
The deck is of 3-r6ths in. fretwood with ribs
screwed on the under side and is the proper curve.
It is lined to form planks and looks quite realistic.
It is made in three sections, which lift oil to give
access to the machinery.
It rests on a ledge inside
the hull.
The masts are of yellow pine, sized and
The bridge is of
varnished, as is also the deck.
mahogany, painted white, with a dummy binnacle
in the centre and an engine-room telegraph at each
end.
The davits and anchor cranes are of copper
wire painted grey.
The boats were carved from
pine and painted white, with green edges and tops,

The Model Engineer and Electrician.
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which gives them the appearance of being covered
by canvas awning. The anchors are made from
brass rod and the chains of brass wire, made into
links and soldered at the joints, then painted with
gold paint. The shrouds are of iron wire with
on at equal
steps of the same material soldered
distances, and painted grey.
(These were another
of the many temper-trying jobs that I had to con
tend with.)
The ladders are built up of brass
strips and wire, painted white, and the railings are
pins soldered to flat strips of copper } in. wide and
painted white, and screwed to the edge of the deck.
A wire runs along the top of the pins to form the
top rail, and the two lower ones are of cotton
twisted round and painted white. This is a neat
The cowls are of the built
way of making them.
up type, painted red inside and buff out. The
skylights are made of strips of brass, soldered
together and painted white, and the funnels and
exhaust pipes are of thin sheet copper, painted bqu
with black tops.
The masthead, port, and star
board lights are electric, and when lit at night are.
The vessel when fully equipped
very effective.
weighs about 35 lbs.
In conclusion, I must say that I am greatly
indebted to THE MODEL ENGlNEER for the help
it has given me, enabling me to complete the
building of Morz'enl, which took me nine months
in my spare time, and hope at some future date to
send photographs of other work, if I may be per—
mitted to do so.—Yours respectfully,
T. H. EDWARDS.
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Spring Buffers.

To

THE EDITOR OF The Model Engineer.
DEAR SrR,—We notice in a recent issue of your
"
paper a letter from \V. 0.," suggesting a laminated

bufﬁng

spring

for

model

rolling-stock.

This

is

the usual arrangement employed in most cases for
real vehicles, and we have for several years adopted
" W. G." will
it for our models.
purchase a set
of wagon parts from Messrs. W. J. Bassett-Lowke
and Co., he will ﬁnd this arrangement included.—
Yours faithfully,
p.10. \VINTERINGHAM, LTD.,

If

Cnas. WINTERmanM,
Managing Director.

To

A Catalogue Correction.
EDITOR or The Model Engineer.

THE

by
DEAR SiR,—\\'e
have been
requested
Mr. DelveS-Broughton to modify the statement on
to the
page 45 of our Ships' List with reference
The winner of THE
No. 1 speed boat engine.
MODEL ENGINEER Speed Boat Competition requires
Mr. Delves-Broughton
some further explanation.
writes to tell us that he has found it necessary
to make some alterations to the original model,
the details of which he does not desire to go into ;.
but he wishes us to point out that the stock pattern
usually sold by us does not embody these altera
tions—Yours faithfully,
For BASSETT-LO\VKE, L'rr).,
EDWARDE Hones, London Manager.

5-“. Speed Boat.
Eorron OF The Model Engineer.
DEAR SIR,—I was interested to see the descrip
To

Large induction Coils.
Enr'rorz or The Model Eugi'neer.

Re Australian
THE

tion of the above in your issue of the 18th inst.,
I have built to Mr. Dysart's design myself,
and, like your correspondent, have had great
.
difﬁculty with the boiler.
After many months of experi
menting with this I was obliged to
5/11/th rod
take it out of the boat and substitute
Ma 1'!) fer-mine: /s
something better, with the result
that I can now obtain about the
Comma/:1 for
designed speed, but I am afraid I
Prvma I'y wma'fng
should never have been able to do
so had I not made a change.
The worst trouble of all was
that it primed furiously, and no
thing I could do would stop this.
In accordance with the designer's
advice I kept the water level about
half way up the furnace tube, but
The crown
this made no difference.
being so close to the boiler shell
there seemed to be a constant cir
Seronda my wind/ﬂy
culation of water right through the
I tried placing the
steam drum.
superheater coils in the furnace,
using steel pipe for the purpose, but
Var/a b/e condense
The
without any improvement.
ured out of the ex
water simply
Dracrum or CONNECTIONS
r012 Mn. quww’s 12~m. Irmuc'rron COIL. haust
the time the engine
pipe
was running, preventing the pump
nections which will, I hope, make matters clear.
from keeping up a proper level, and consequently
It is a great convenience to have a series-parallel
the sweated joints at the ends were constantly
arrangement for the primary—especially for fairly
blowing, through the water getting low. This
was in spite of my having a pump of much greater
large coils worked with a high speed brake off a
rather low voltage.
I should advise anybody
capacity than the one called for in the design.
And what a job it was to try and coax solder to
making a large coil to lit up some such arrange
ment for it.—Yours truly,
run into the joints again 1
E. P. FARROW.
Series

—.
—.
—__.
—.

rod/rand/e

as

//2/
Para
rod ham

DEAR SIR,-—In reply to Mr. Page's letter about
my coil, which was described in the May 12, 1910,
issue of this journal, I give a diagram of the con

September 15, rgro.
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Perhaps your correspondent missed this trouble
priming by using the. 2§-in. furnace tube (I
used a 3-in.) which would allow more space above
the crown. Apparently, also he missed another
trouble for this same reason—the bulging in of the
furnace tube right along both sides where it is
unsupported by the cross tubes.
Copper tube
the fearful
3 ins. diameter, 18 ins. gaugc,-after
heating in the silver soldering, and scalding,
and pickling is not stout enough to withstand
the stated working pressure,
and in consequence
mine bulged inwards until it bent some of the side
upright water tubes until they touched the centre
and the boiler was consequently unsafe
ones,
to use at anything over 40 lbs. pressure.
\Vhether or no the boiler would maintain the
running pressure of 90 lbs. with the engine designed
I am unable to say, as I used one about the same
size as your correspondent put into his boat at
ﬁrst (i in. by 1 in.), and with this the pressure
used to drop fmin 100 lbs. to 30 lbs. every time
in a 78 yards run.
This sudden lowering of the pressure could in
no way be atttributed to the lamp, as the one in
the design if carefully adjusted is excellent, giving
an intensely hot ﬂame, quite as much as the furnace
tube could deal with, even with the blower going.
The utmost speed I was able to get with this
boiler was about 71} miles per hour, but I exceeded
the displacement allowed for by about 4 lbs.
However, I am almost certain I should not have
been able to obtain the designed speed of 10 miles
Doubtless,
per hour, if I had not made a change.
also the priming was contributory to this dropping
in pressure.
Unfortunately for me it was not until long after
I had found out the shortcomings of the boiler
that I came across the various criticisms of your
readers made soon after the articles appeared.
If this latter should catch the eye of Mr. Cattell
who seems to have made such a success of his boat,
or other readers who have built to this design,
I think it would be interesting to all of us if they
would kindly send their experiences
to you for
publication, showing what troubles they have had
with the boiler and how they overcame them.
It certainly is disappointing to build a plant
like this which takes so much time only to ﬁnd
that one of the principal items of it is a complete
failure, especially when one is induced to build
by seeing the articles appear under the name
of an expert like Mr. Dysart.
In justice to Mr. Dysart I would like to say that
the hull and other parts are really splendid in my
opinion and that of other people, and it is a great
pity that a handsome and speedy design should be
marred by the boiler.-—Yours faithfully,
DRNBIGH COLLETT.
of

To

Lead Clamps.

EDITOR or The Model Engineer.
DEAR Sir,-Re your article in No. 487 of August
In.
25th,
1910—" Casting Lead Vice Clamps."
instrument ﬁnishing shops,
lead
several
large
clamps are not used half so much as they were
The work is protected by. the
a few years ago.
methods described below; and as I have found
them most satisfactory for model work I send same,
hoping you may think it worth inserting for the
beneﬁt of those to whom it may not be known.
One method is to make two pieces of brass or
THE
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iron, about 1-r6th in. thick, of the same shape as
ordinary lead clamps, and on to the face of these
screw
pieces of vulcanized ﬁbre the same width
as the vice jaws, taking care that the points of
the screws do not come quite through the ﬁbre.
Another method which is excellent when only
ﬁnishing or light work is in hand is to remove
the steel jaws from the vice and replace them, with
These jaws should be made
jaws made of ﬁbre.
about Q in. thick, and are better if made from ﬁbre
as it is then much.
} in. thick using two thicknesses,
easier to replace the front faces when worn.
The quantity of work these jaws will stand
is surprising and I ﬁnd when they are once screwed
on to the vice that they are only removed for
very heavy or rough work. This method has only
to be tried once to be fully appreciated. The time
taken to ﬁt the jaws will be saved on the ﬁrst
model or instrument, even if it only takes a few
hours—Yours faithfully,
J. \V.

Early Methods

of Screw Cutting.
EDITOR or The Model Engineer.
DEAR Sir,—The
the
enclosed
is, I believe,
earliest description of screw-cutting by means of a
“
lathe, taken from the
Encyclopzedia Britannica,"
Vol. X, page 512, published 1810.
“
To cut a screw upon a cylinder, some persons
of an
use an instrument consisting principally
internal screw; but this is rather an improper
instrument, for if one presses too violently, or
inclines it ever so little to the right or left, he runs.
To avoid
the greatest risk of spoiling the screw.
this danger some use it only to trace out the lines
of the screw, and after, ﬁnish it with a ﬁle," but.
the following is much the better way.
Take a tap for making an internal screw, the
threads of which have been cut very accurately,
and exactly of the size of the screw which you want,
and having put it into an opening which you have
traced in the collar of the axis on which the screw
is to be cut, solder it in with tin, sal-ammoniac,
and resin, as exactly corresponding to the axis

To

THE

as possible.
“

Then take a poppet with a hole cut with a corre
sponding internal screw, into which the external
screw is to be put.
"
The axis on which the screw is to be cut must
the two
be placed exactly horizontally between
poppets.
“
The rest is then to be brought as near as possible
to the place where the screw is to be cut, and a
small hollow should be cut in that part of it which
is exactly opposite to the place where the screw
is to be cut, to hold your instrument ﬁrmly and
to prevent it from shaking. The instrument
with which the screw is to be out should be very
sharp, and its point should make an angle of 60
degs. with the screw to be cut; and if you wish
the screw to be very deep, it should make the angle
a little larger.
"
The lathe being now set in motion, the tap ﬁxed
at the end of the axis will move gradually through
the screw in the poppet, and your instrument
in the meanwhile will trace a similar screw upon
the axis ﬁxed in the lathe.
"
Many persons, after having in this manner
drawn the outline of the screw, ﬁnish it with a
screw-tale (chaser) of three teeth corresponding
exactly to the size of the screw, or with a triangular
ﬁle ; but this last method is rather improper."
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I hope
engineers,

above will be Of interest to fellow
proving, as it does, that although some
of our methods are quaint, they are but similar
This
to the general practice of a century ago.
receipt may also be of interest to those who make
their own wooden pulleys.
" After ﬁnishing the pulley, boil it seven or
eight minutes in olive oil, and it becometh as hard
as copper (P)."—Yours faithfully,
V. N. LAVENDER.
the

Racing for the Wembley Park
Challenge Cup.
The Victoria Model Steamboat Club Regatta
tobeheld on Saturday, October 15th, l9l0.
CLASS A FOR METRE BOATS (MEASURED OVER ALL).
First prize, value
straight.
—Course,
50 yds.

Second
Marshall, Esq.
Third
by V.M.S.C.
prize, value £1, presented
prize, value 10s. 6d., presented by Clapham Steam
and Sailing Club. Open to any member of a model
Power Boat Club. All entries must be on forms
Last day
published in THE MODEL ENGINEER.
for entries, September 30th.
prize, value {2.
CLASS
B——1§ METRES.—Flf$t
Esq. Second
by Percival Marshall,
presented
Third
by V.M.S.C.
prize, value £1), presented
prize, value ros. 6d., presented by Clapham Steam
100 yds.
Open to
and Sailing Club. Course,
members of any model power boat club.
Timekeeper, judge, and Umpire appointed by
the Editor of THE MODEL ENGINEER.
The Committee reserve the right to refuse any
boat at their discretion.
The Racing is to start at 1 o'clock precisely, and
will take place on the large bathing lake, Victoria
Park. Prizes will be distributed by Percival Marshall,
Esq., at the Crown Hotel, Victoria Park, same
Every facility will be given for getting up
evening.
steam and doing light repairs away from the public.
All entrance forms must be sent to \V. Poole, Esq.,
Hon. Secretary, 396, Old Ford Road, Victoria
Park, 13., not later than September 30th. All boats
must be at the Clubhouse, Victoria Park, at least
one hour before racing for numbering and measuring.
The speeds attained by the boats of either the
Victoria or the Clapham Club will decide which of
Park
these two Clubs will hold the Wembley
All boats
Challenge Cup for the ensuing year.
will receive a. ﬂying start.
£2, presented

by Percival

The Society of Model Engineers.
London.

FUTURE MEETrNcs.—To be held at the Caxton
Hall, Victoria Street, S.W., at 7 p.m. Tuesday,
September 20th:
Ordinary meeting—paper by
"Iron Casting
Mr. Claude H. Gaggero (member),
in a Back Garden," illustrated by slides.
Other
members
will also read short, practical papers.
Thursday, October 6th:
Demonstration meeting.
—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.
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llford.—The

organisation of the Ilford Society
Engineers has now been completed,
and ofﬁcers
appointed for the ensuing twelve
months, as from September 1st. The subscription
has been ﬁxed at 55. per annum, payable in two
Arrange
instalments, with an entrance-fee of IS.
ments are in hand for a display of members' work
in Ilford High
in prominent business
premises
Road towards the end of October, and afterwards
it is hoped to arrange an exhibition of working
We should be glad to hear as soon
models, etc.
as possible from any other amateurs in the district
desiring to join the Society in order that as represen
tative a display as possible may be arranged for
F. MANLEY,
the occasions mentioned above—W.
Hon.
Secretary, 18, Haslemere Road, Seven
Kings.
of

Model

—'

V

¢o|0n1.13.;i.1y.

Newcastle
(N.S.W.).——\Ve have successfully
formed a Society of Model Engineers in this part of
the world. On Monday evening, April 25th, a
preliminary meeting was held at the residence of
Mr. A. Boddy, who very kindly placed his sitting
room at our disposal. About twelve model engineers
It was then decided to
put in an appearance.
form a Society, and at the present we number
about thirty-six.
\Ve have secured as our club
room a disused photographic studio, 25}, Perkin
Street, Newcastle, the rent for which is, for the time
\Ve have to thank
being, the cost of lighting only.
for this our friend and Chairman, Mr. A. Boddy.
“e are fortunate in having for our ﬁrst President
Mr. H. J. Scarfe, who is in charge Of the ﬁtting and
turning class at our local Technical College, and as
our Vice-president, Mr. W. Hansell, an electrical
both of whom are doing their best to
engineer,
Mr. Hansell has already
give us every assistance.
given us two valuable and instructive lectures.
At our preliminary meeting we were under the
impression that we were the ﬁrst society Of this
kind in this State, but thanks to THE MODEL
are
ENGINEER (of which most of our members
with a
we are now in communication
readers)
kindred Society, viz., Summer Hill, Sydney, and
notes
we are making arrangements to exchange
we have also to thank
after each of our meetings.
our friends in West Australia for the tip through
your columns is the advertising of societies, and
I am pleased to state that the piece of work we have
on exhibition at one of our local business houses—
will, I am sure, add to our numbers, and I would
strongly advise any societies who have not already
advertised themselves in this way to do so at once.
We meet every second Wednesday evening, and,
up to the time of writing, we have a good roll up
We
of members and are adding to our numbers.
have had several instructive papers by members,
also two lectures by our worthy Vice-president,
Mr. Hansel], viz., electric transformers, and gas
and Oil engine ignition, illustrated with blackboard
drawings. We have also visited the engineering
works of Messrs. A. Gonenon & Co., and the New
We would
castle Municipal Electric Light Station.
be pleased if you would mention through your
columns the fact that we are in existence, and
that full particulars can be had from the Secre
At some future date I will send a report
tary.
Hon. Secre
of our doings—ALFRED
W. ROGERS,
tary, Alfred St., Waratah.
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Queries

and

Replies.

Attentionis especiallydirectedto the various conditionsgiven below,
and no noticewill be taken 0/ Queries not complyingwith the
directionstherein stated. Letters containing Queries must be
marked on the top le/t-hand corner 0/ the envelope " Query
Department." N0 communicationsbut those relating to the
Queries should be enclosedin the sameenvelope.
Querieson subjectswithin the scope0/ this columnare replied to by
post, free0/ charge,underthefollowingconditions.'—(r) Queries
dealingwith distinctsubjectsshouldbewrittenon diﬂerentsheets,
on one side 0/ the paper only, and the sender’sname now be
inscribed on the back. (2) Queries should be accompanied,
whereverpossible,with lully dimensionedsketches,and corre
to keepa copy 0/ their Queries/0r
spondentsare recommended
post-card)
reference. (3) A stamped addressedenvelope(not
shouldinvariably be enclosed,and also a " Queriesand Replies
"
Coupon cut out /r0m the advertisement
pages 0/ the current
issue. (4) Queries will be answeredas early as possibleafter
receipt. (5) Queries which, in the opinion 0/ the Editor, are
beyondthelegitimatescope0/ this column,will eitherbereturned
to thesenderwith a notiﬁcationto that eﬂect,or will be re/erred
to Tun M00121.Encmssn Laboratory, whencea /ee will be
quoted /0r supplying the desired in/ormation or drawings.
(6) Queries relating to enquiria which have beenreplied to at
somepreviousdatemustbeaccompanied
by a copy0/ theoriginal
query, togetherwith our reply to same. Both the date 0/ such
previousqueryand the number0/ our reply mustalso be given.
(7) All Queriesshouldbe addressedto The Editor, Tu! Mount.
Engineer, 26—29,Poppin's Court, Fleet Street,London, [5.6.]
The lollowing are selected/r0m the Querieswhich havebeenreplied
to recently:—
G. T.
[23621] Alternating Current Transformer.
(Gilhngham)writes : Will you kindly tell mewhat sizermg stamping
and winding I shouldrequirefor a 50-roo-watt transformerto reduce
trom 230 volts 50 cvcles alternating cur
have about { in. in
rent to 50 volts?
thicknessof rin stampings,7 ins. outside
and 4} ins. insi e, which I had left when
I made a goo-watt transformer from the
design given in Tux MODEL Eucmnzn,
August 19th, r909, which has been in
continuous circuit for the last three
months and has given every satisfaction.
If the above stampings could be used I
should like to use them, if they would
make an efﬁcient transformer. My idea
of making this small one is to reducethe
no load lossesto a
If you wish to reducethe no-load losses
to a minimum, you should reduce the
length of iron core to a minimum, as the
Bali/er
iron lossesvary according to the massof
the iron. From this point of view the size
of plain ring core may be 4} ins. outside
diameter, 2} 'ms.inside diameter, depth
of iron about 1} ins. Windings: Pri
mary, 1,300 turns No. 26-gauge n.c.c.
copper wire, secondary 300 turns No. 20
occ. copper wire. This works out at
235405
six turns per volt, which is the basis
upon which to work if you ﬁnd it neces
sary to adjust the secondary. About
} lb. of wlre for eachwinding will prob
ably be sutﬁcientto purchase. A small
ring is more trouble to wind. If you care
to use the f in. thicknessof 7-in. stamp
ings the same windings will be correct.
There would probably be very little dif
ferenm in efﬁciency. This transformer will give :00 watts out
put.
V. E. M. (Colchesterl
[195] Winding Resonance Coll.
writes: In your Issue of September30th, 1909,there is an article
On page\3a4 in the
on “ Wireless Telegraphy," by "Aerial."
"
last paragraphon the left it reads: Postal tubes6.8 cm. diameter
can be obtained and on a length of 15 cm. should be wound
top turns each of
40 turns of No. a: wire and then two layers of
the same wire on the remainder of the tube." I shall be glad
If you will inform rue—(r) Are the two layers referred to to be
wound one on top of the other or continuously along the tube?
(al How close the turns should be—i.e., the number to the inch.
(3) If you know the name and addressof the author and he is
willin to answer queries, please let me have it. I hope to sea
article on a receivingset soon.
a
“
We forwarded your letter to our contrlbutor Aerial." He
but
regretshe is too busy to enter into correspondencewith
be two
be briefly answers your two questions as tollows:—(r) you,
layers are to be wound one on top of the other. It ls good to put
a piece of paraﬁlned paper between the layers. (2) The turns
touch one another, so therewill be about 33 to the inch at most.
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No. 580. C. R. (Afton
[313] L. 6: S.W.R. Locomotlve,
writes: I have been wantin to make a model of a locomotive,
and I have chosenthe L. & .W.R. No. 580,as it seemsthe most
simple for a beginner. I might say I have purchascd most 0t
my ﬁttings for the l-in. scale size. Would you be kind enough
to help me by rinting somedrawings for same? I do not mind
buying them, 1! they are complete with tender and they are
reasonable.
In reply to your query, we beg to refer you to the article and
"
" The L. & S.W.R. No.
580 as a Prototype in our
drawings
issue0 October 22nd, 1908,page 397. Drawings of model tender
appearedin our issue of March rath, 1908. These issueswill be
sent by our publishers, should you require them, on receipt cl
3d. per copy. The boiler is rather small and you would be advised
to alter the sameif your ﬁrst considerationis a satisfactorynmning
engine.
D. W. E. (Pcntrc)
Coll.
[307] Failure of Shocklng
writes : Will you kindl inform mewhat is the causeof my shocking
coil failing to work?
made it myself and found after awhile that
I could not get a shock, although the contact-breakerworked all
right. I unwound the secondaryand found the ﬁrst layer of coil
nearest core that the insulation had burnt away. I rewound
with wire (as enclosed),ten layers, and I have only given three
personsshocks when it has failed again, probably from the same
cause, but I have not unwound it yet. Please let me know what
I can do with it ?
The chief fault is evidently breakdownof the insulation, which,
in turn, is due either to faulty winding or to faulty condition of
the wire betore you wound it on the coil. For a remedy, you
may try the various expedientssuggestedin Query Replies in back
numbers. The trouble is quite a commonone, and the only surely
satisfactory remedy is to carefully rewind the coil with new wire
according to the instructions given in Tn: Moon. Badman and
in our handbook—" Induction Coils for Amateurs," 7d. post free.
Making Tractlon Engine. E. P. (Lichﬁeld)
[13.40;]have a locomotive type of boiler which I am about to
writes:
convert to a traction engine, but I have no knowledgehow to ﬁt

the road wheels'axle to outside ﬁrebox. I enclose a sketch of
boiler, both side and end view, together with thicknessof plates,
aLsoweight of boiler, and water space round ﬁrebox.
The best method is to ﬁt hornplateson the side of the ﬁrebox.
We cannot give you detailed advice without full working drawmgs
of the present boiler, but should think that you could arrange
to ﬁx the hornplates on with studs and to drill holes where the
sidestayscomeso that you cannot only get at the stays to replace
them, but can also better examinetheir condition.
from Mains. N. E. M. (Southend-on
[275] Charging
Sea) writes : I ammaking a rz-volt 32amp-hour accumulatorfrom
directions in No. x of your Moon. ENGINEER series, and if you
will let me know the quickest and best way to chargesame from
zao-volt mains I shall be greatly obliged.
The right normal charging rate would be 6-8 amps., so you
should arrange resistancein series such as to pass this current.
A convenientway would be to use a little batch of zoo-volt lamps
connectedIn parallel with each other, of sufﬁcient candle-power
to pass the requisite current (say, 400 c.-p. carbon ﬁlament
lamps); also a little resistance wire giving adjustment (say
10 yds. No. 16 platiuoidl, the bank of lamps and the resistance
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[23,243] Electric Motor for Model Speed Boat. P. W. 13.8.
(Dartmouth) writes: I am building a 8-slot drum armature
motor, as per rough sketch (not reproduced) to drive model
speed-boat. It is to run off 4 volts and at as low a speed as
possible,but maximum power is wanted. Kindly let me know—
(1) Whether you advise shunt or series winding? (2) I have
[23.144] Klug's Valve Clear. F. W. (Murton) writes:
some 20-and ag-gaugewire (B.W.G.) for armature and coil respec
I am making a model locon'iotive,and I am ﬁtting it with Klug's
tively. Kindly advisewhat weight of each is suitable? (3) Could
valve gear; but, insteadof return cranks driving gear, I am using
I wind armature efficiently so as to have 4-part commutator;
:ccentric sheaves. I can get plenty of travel with valve ﬁtted as
and, if so, how? (4) What gearing, if any, would you advise
in sketch (not reproduced); also the sheavesare right when set
to reducespeedfor propellershaft ?
at right angleto cranks for engineto run one way. but I cannot get
(r) Series winding for ﬁeld-magnet. (2) The No. zo-gauge
it to reverseby swinging reversinglink. Kindly say how to put
for the ﬁeld-magnet and the No. zg-gauge for the armature.
mattersright.
(3) We do not advise a 4-part commutator,as it is liable to dead
points. Use a tripolar armature and 3-scction commutator,
As far as we can judge from your sketch, the gear you have
or a 6- or 8-coil drum with 6- or 8-sectioncommutator. (4) We
ﬁtted is not setout properly. It is not in linewith the propercentre
are decidedly in favour of gearing. Gear down so that the arma
line of motion. The pivot must bedirectly over the axle, and when
ture gives about four revolutions to one of the propeller; this
the crank is on the dead-centre(piston right in or right out), and
pennits high speedof armatureand conducesto
efficiency. Toothed gearing or belt gearing
may be used; the former is preferable. We
have known good results obtained with an
Q 72>(‘ab Lever
ordinary
elastic band.
72:riu n4”!
[165] Trouble with Wireless Telegra
/
H‘vol‘
phy installation.
H. R. W. (Colchester)
writes : I have a wireless station having four
cylinders, each a group of four single 16-gauge
Tara 1/21
hard-copperwires, averagelen th of cylinders
_
I
.~_._ m
¢
35 yards, height of mast 1:; t. My earth is
/ __,| l
six single galvanized—iron
wires spreadingout
P! VOT
1‘
/
t,/
fanwise
‘
under the turf, and within the area
or",
/’
Dirgcf/y
c
covered
by
\\ - I
I
in from the lower
lead
I.
"
aerial.
AXLE
____ In“? 3-0. __ “_
_/'
end of one cylinder. The capacity of aerial
is considerable, and on my open circuit
f“””9
Lo/v'7
(receiving)
have put a ~ooo5capacity in
",l-ﬂ/r
series to tune so low as, say, 900 metres,for
Ihave an unfortunately large amount of in
FIG. I._SETTING_OUT
KLUG.S VALVE GEAR.
ductance in the primary of my Tesla. My
difﬁculty
this:
seemto get better signals
the reversing-rodin mid-gear,the arm, the swing-links connectedto
from low-wave stations on my closed circuit with the full aerial
, it, the radius or valve rod, and the connecting-rodshould all be
capacity in the open, though the open then in tune for much
absolutely parallel with each other—that is, with normal engine.
higher wave length. My aerial seemsto object so strongly to its
This
shown in Fig. i. The radius rod should not be too long.
capacity being cut down, that
prefers to be out of tune. Can
Theoretically,
should be the same length as the reversingarm.
you suggesta remedy
King’s valve gear really only suitable to engineswith the valves
The phenomenon
probably one of harmonic resonance.
on the top of the cylinder. The distance betweenpivots A and
Assuming that the "Tesla" mentioned
what
commonly
on the eccentric-rodAC
governed by the lap re uired, which
known as “ receivingtuner " or “ couplingdevice
the antenna
should not be very great (say, about quarter width 0 steam port),
plus the primary inductancehas natural time-periodequal to a
The amount the valve
and by the throw of the eccentric
more than goo-metre wave. When, however, there
mutual
moved to provide for lap and lead shown by the diagram (Fig. 2,
induction with the secondary, the self-induction of the former
at X). To reduce the degreeof angularity given to the reversing
reduced. The natural time-period of the antennawill, therefore,
arm in backward and forward gear (full gear,of course),the throw
be quickened, thus tending to make (if not actually making) the
(Fig.
of the eccentric
should be ample. The second ﬁgure
goo-metrewave. Now, the usual commer
frequency equal to
wire being in serieswith each other and with the accumulators.
But for the first charge, the full normal charging current should
not be used. Cut out lamps and adjust so that about 4 amps.
ﬂow, then after about twelve hours the current can be increased
to 6 and kept at that till end of charge.
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VALVE GEAR ON DEAD CENTRE.

is

is

cial wave for vesseb
300 metres (low wave referred to) and
this corresponds with the triple frequency of 900. Therefore,
harmonic
resonanceand will oscillate readily.
in
the antenna
It
easy to see that the extra capacity in series of ~ooo5mfd.
are
will,
the circuits
tightly coupled (as they would be
this
correct), quicken the time-period by too large an
explanation
amount. In the absenceof further information of contradictory
character, this theory would seem the most likely one. The
remedy, one required,would be to reducethe primary winding
on the Tesla.
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shows the valve gearwith the lever in back-gearand the crank on
dead-centre. The valve
just opening to steam. In Fig.
the
wheel has moved quarter of
turn, and the valve open fully
to admission and exhaust. We would recommend you to set
the gear out with various laps, and also with eccentricsof various
throws, and to choose the best gear. We would, however, point
out that in mid-gearand on dead-centrethe valve gear should be
35 Fig- 1- And also the movementof the reverselever from back
ward to forward gear should not cause,the valve spindle to move
II the 51181118“
degree.
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[192] Electric Motor Failure. 1. R. M. (Liverpool)
writes : I have a motor in my place for driving various machinery.
It has gone well for the last six or seven years, but the other day
'it refused to go. When I pulled the starting switch over it did
not start on the secondstud as it used to do, and when I got to
the fourth stud of the switch the resistancecoils becamered-hot
and, of course,i had to let switch go back. It is a 10 h.-p. motor
and is supplied with current from the main, 230 volts 100 amps.
I shall be extremelyobliged if you will tell me the causeand how
to ut it right.
0 cannot say deﬁnitely what is the matter, from the scanty
information you supply. Evidently the armature, failing to start,
draws a large current through the rheostat,and so heats the coils.
A test must be made to ﬁnd where the fault lies. Provided that
thereis nothing preventingthe armaturemechanicallyfrom moving,
it would seemlikely that the fault is in the ﬁeld coils. Test these
coils for continuity, and see that the ﬁeld gets properly excited.
If this is found satisfactory, the armature winding had better be
tested for short-circuit.
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nipples, and also a different type or shapeof flame guard, so as to
get a greaterbattle,and thus obtain in consequencegreatervapori
sation. The matter, however, is one which really can only be
settled after personal inspection. Perhaps you could obtain the
servicesof some local mechanicwho is experiencedin the use oi
oil burners.
I. D. (Finsbury Park)
[286] Telephone Connections.
writes: I have run four wires from a wall-telephonesystem,one
line wire and oue earth, and two battery wires,but am at a loss to
know how to connectup instruments. My reasonsfor running four
wires betweeninstrumentsis that I want to placethe four batteries
for same in a cupboard out of the way, as it is not convenient
to have them near instruments. I have your handbook on Tele
phones, also Allsop’s book, but neither show me the diagram 1
want. If you could give me a sketch of connections,I would
esteemit a favour.
We do not know why your four wires are necessary. You can
have the battery in cupboardor anywhereyou like on the premises
without having more than two wires betweenyour stations. Tr
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R. G. (Huddersﬁeld)
[279] Small Charging Dynamo.
am tlunking of making up small dynamo (Simplex
writes:
type) for 10 watts output as per Fig.
in your book on
“ Small Dynamos and Motors." It is required
to charge a
4-volt accumulator for cycle ignition purposes. (1) Would the
amps. be suitable for this purpose?
winding given for
volts
If not, can you give me suitable winding for sameand give voltage
and amperage? (2) Give me speed required for above output
at volts amps. or other winding you may suggest. (3) What
will be the actual foot-poundsof work required to drive same?
(i) Yes, the winding for volts amps. suitable. (2) About
3,800r.p.m. (3) Probably little over 2,000ft. lbs. per min.
[205] Small Electric Lighting Plant. F. C. (Coventry)
am thinking of oing in for
small dynamo and
writes: (r)
engine and should be pleased you would give me little help.
wish to light six rooms about yards square and high. What
size dynamo should
also what size engine to drive?
amp takes
amp., would ﬁve 4-volt
(2) If a 2o-volt 20 c.- reriuire,
c.- . lamps in series take amp. the same?
cannot under
stan what a watt is; sometimes see advertised dynamo,
say, 30 or 40 watts. How can tell what voltage or amperage
they are?
have read your handbook, but cannot understand
up. (3) If
how to reckon
15-volt 5-amp. dynamo will light
ﬁve 16 c.-p. lamps, what
the advantage in having
20-volt
dynamo
5-amp.
Three
16
c.-p.
lamps,
or
their
equivalent,
(1)
would
give
good
_
lighting in
room of the dimensions speciﬁed. Then the total
candle-powerwould be 288, and for this the dynamo must have
an output of, say, 300 watts for metallic ﬁlament lamps, or 1,000
waits for carbon ﬁlament lamps, the output of engine required
being h.-p_.or
h.-p. respectively. (2) Yes, ﬁve 4-volt c.-p.
lamps in seriestake the samecurrent as one 2o-volt 20 c.-p. lamp
assumingthat the efficienciesof the lamps are the same. The,
wattage of dynamo found by multiplying togetherits voltage
and amperage. There is no way of telling the voltageand amperage
of
dynamo from a knowledge of the wattage only. (3) The
advantage is that with the second dynamo one has
reserve
power of 25 watts for use in caseof need.
Q
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separate the battery from the instrument, all that
necessary
to len en the connectingwires until they reach to the cup
board,
or connections, you can follow the usual di rams
betweenthe stationsas 'vcn in the oks
showingonly two wires
“
have or, see How Shall Join Up My Te ephone " in our
ssueof August 27th, 1908. Of course, you want to havebatteries
for both stations in the same cupboard, then you would want
your four wires. The connectionswould be just as we have in
dieated, but the wires to battery from one instrument would 0
not merely away to another part of the premises,but right to
other station.

a

a

I

I

I

it

it

get
it

W. G. (Boulder Cit )
[179] Model Traction Engine.
writes: As I am about to build a small traction engine, I wouzi
be exceedingly obliged if you will ive the following informa'
tion. In the ﬁrst place, I wish for a E-in. scale—Le, 3 ins. to the
foot. if you have anything in Tm: MODEL Excmr-zna that I can
work from, pleaselet me know. I wish to make the boiler barrel
from 8-in. wrought steam piping. I wish to know if tubeplate
1n smokebox will be strong and safe if put in as r sketch (not
"Proriucedh As I am not too good at blacksmithing—that is,
at the ﬂanging part—l intend putting {-in. brass tubes, the same
as are used in the Wheeler’s condensers,screwedinto ﬁrebox and
expanded in smokcbox. Will there be too much expansion in
wrought-iron barrel for the brass tubes? I would like to get the
botler made by someof the ﬁrms advertisin in THE Monar. Exot
inzira, only the shipping charge is prohibitive. A friend of mine
Sent to one of the ﬁrms for castings for a small oil engine,which
Cost him 6s. 6d., and when they arrived at Fremantle, Dalgely,
the shipping agent wanted 525.for freight. Needlessto say, they
are there
and likely to be.
You wilyet,
ﬁnd somedrawings which will be useful to on in our
issues of THE Mover. ENGINEER, describing a 3-in. scae traction
engine, July 2nd, August 13th, August 20th, September 10th,
1903; January 28th, 1909; March 17th, June 25th, 1910. We
that ou could make a successfulor satisfactory
do. not think methociy
borler by the
you describein your letter. The tubesmay
be expandedboth ends. The boiler barrel may be 7 ins. diameter.
S. T- (Damien)
Trouble.
[3°51 Paraffin Blowlarnp
"
"
writes : I bought about threemonths ago one of the No. 1 Etna
burners for ﬁring a marine boiler with parafﬁn oil. The tank is
3 ins. diameter by 6 ins. long, and is ﬁtted with releasevalve and
regulating valve and is my own make. Now, my trouble is this :
I can start it up all right and it burns well, but when I come to
pump it up_to get a ﬁerceﬂameit will burn for about two minutes
and then it starts ﬂooding, sendingburning oil all about the boat
which has comein on ﬁre on threeracedays in our Club. I came
to the conclusionthat it was too small for burning hard, so I sent
for a No. 3 burner, which has a l-in. ﬂame outlet in it: but to
my great surprise it is doing just the same trick and I cannot
to burn hard for more than two minutes, and then
oods again. Now, these burners are supposed to do brazing,
also have good steamblower
but cannot get to burn hard.
in the tunnel, but the lamp will have its own way. Can you give
it,
as
cannot get to have good
me any advice what to do with
run with my boat through my lamp trouble? The lamp and
hard, but
pump
always
ﬂame guard gets red-hot before
ﬂoods about two minutes after.
either that the nipple
The only suggestionwe can make
too large or that the vaporisation not sufﬁciently rapid to cope
of oil forced through the burner by the pressure
with the
should recommend,ﬁrst of all, to try smaller
youJ'adopt.
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The Editor’s Page.
page 2600f the present issue an announce
ment is made regarding the race for the
Park Challenge Cup, from which
VVembley
it will be seen that provision has been made for
what promises to be a good day's sport. Other
clubs than the two which are competing for the
Cup willbe eligible to enter for the several events;
whilst the plan adopted for deciding the Cup
winner is as satisfactory as any which could be
The entry forms, which must be ﬁlled
devised.
up by the competitors and sent to Mr. W. Poole,
the Secretary of the Victoria Model Steamboat
Club, 396, Old Ford Road, Victoria Park, London,
12., not later than September 30th, will be found in
our advertisement pages in the two following
issues, viz., September 22nd and 29th.

N

i

i

i

A goodly proportion of the contents of our
post-box recently can be attributed to the working—
inventive
working—of
we will not say excessive
we feel justiﬁed in
minds, and in consequence
saying a word or two to those who have so willingly
let us into the secrets of their respective bright
That " Things are not always what they
ideas.
is a true old saying, and could never be
seem,"
truth than to the many
applied with greater
mechanical contrivances we have recently had
If the laws of nature
brought to our notice.
were
not what they
applicable to mechanics
are, or if they could be amended to meet individual
a
inventor
many
disappointed
requirements,
would be a happy man to—day. As it is, we have
the real engineer
not only
to submit to them;
To attempt
submits but makes use of them.
to cheat them, much less defy them, is far more
than an attempt upon the life of the
hopeless
International Rule. As an instance, we may cite
A correspondent sent us
a particularly bad case:
a sketch of an ingenious (P) brake, the chief recom
"
it is a. brake which
mendation of which was that
will not wear by friction or excessive dragging."
The reader who has read his Unwin will have
anticipated what we are about to say, and is quite
correct in his supposition that our correspondent
to achieve his end by the elimina
has endeavoured
tion of just those conditions which are essential
to the attainment of his object : In short, we have
It is
us once again—the roller brake!
before
clear our correspondent has been labouring under the
impression that pressure and friction are synony
mous terms, and has never given a thought to
the f t (with which it is hard to believe he is not
acquainted) that action and reaction are equal
and opposite. The result of the application oi his
would be the generation of great stress
device
and consequently enormous, if not fatal, strain,
both being equally far removed from the object

he would

viz., the retardation of motion
and the sufﬁciently
rapid dispersion of the heat evolved in the process
to prevent his working parts reaching an unwork
able temperature.
attain,

due to the generation of friction

‘

a

II

This one instance will perhaps serve to direct
attention to a matter to which many who possess
latent mechanical ability will do well to give a.
A little time devoted to acquiring
thought.
a knowledge of the ﬁrst principles of mechanics
would save some of us many a long chase after a.
wraith, after valuable patent rights, which even
if granted, would ever be valueless.

Answers to Correspondents.
" FITTER "

(Retford).—Probably
you will have
to re-bore cylinder liner and ﬁt new piston.
G. W. CROSS (London, E.)—Sugar of lead is the
same thing.
Some very complete
notes on this
subject will be published shortly.
Tnos. SIBBALD (Bathgate).—Thank
you for your
letter to hand. You will see we are dealing _with
the matter in this issue.

Notices.
The Editor invites correspondenceand original contributions on
all amateur mechanicaland electrical subjects. Matter intended
[or publication should be clearly written on one side of the paper
only, and shouldinvariably bear the sender"
5nameand address. I!
should be distinctly stated, whm sending contributims, whether
remunerationis expectedor not, and all MS. should be accom
panied by a stampedaddressedenvelopefor return in the event 6!
rejection. Readersdesiring to see the Editor personallycan only
do so by making an appointmentin advance.
This journal will be sent post free to any addressfor us. per
annum, payable in advance. Remittances should be made by
Postal Ordu'.
Advertisementratesmay be ha d on application to the Advertise
ment Manager.
How ro Aopnsss Lin-rims.
All carespondencerelating to the literary portion of the paper
and all newapparatusand pricelists,&c., {orreview, to be addresSeé
to Till Enrron, " The Model Eng'neer," 26-29, Poppin's Court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand de
is to be
addressedto Tu: Anvznnssunu-r MANAGIR, “ The ode! Engi
neer," 26—29,
Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sale: oi the.
paper and books to be addressed to Percival Marshall 6: 60.,
Poppin's Court, Fleet Street, London, E.C.
26—22;
So Agents for United States, Canada, and Mexico: Spon and‘
Chamberlain, 123, Liberty Street, New York, US.A., to when:
all subscriptionsfrom thesecountriesshould be addressed.
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A Milling Attachment

I‘l‘IlLISHF D
\\'I.EKLY.

22, 1910.

for a Barnes Lathe.

By R. A. MURRAY.
MODEL ENGINEER I
am giving the following account, photos and
drawings of a piece of work I have just
completed, which I think may be of interest.
Having for some
time been intend
to
make a
ing
milling
appliance
for my lathe, and
in
read
having
Nos. 437 and 453
the descriptions by
S an old reader

Messrs. Golds

worthy-Crump and
Giuliano
of their
productions in this
direction — which
are very similar in
decided
type—I
to design one

which would com
bine the features
which I considered
best in both and
most suitable for
In the
my lathe.
ﬁrst place, the lat
ter being a Barnes
Iii-in., with a T
slotted
top slide,
it was necessary
to have a tubular
pillar or column
to enable me to
use a long bolt
attach
it to
to
I
the slide-rest.
also decided to in
troduce ball-bear.
ings, as Mr. Giuli
ano has done, but
instead of making
my own cunes (not

being able to
readily obtain any

suitable

cast steel

of THE

,
|
I‘
\

for the purpose) to utilise a bicycle crank axle,
which I picked up for a few pence second-hand.
It was to be bored right through, coned out
at each end, and a central spindle made in two
parts, screwing into
each other in the
centre, and pro
vided with coned
portions to ﬁt the
internally - c o n e d
ends of the crank
axle.
There are
two distinct advan
in
this ar
tages
rangement—ﬁrstly,
it is possible to
reverse
the
whole
central
spindle
without disturbing
the ball-bearings,
and secondly, one
can make
various
ends
suitable for
taking cutters,
saws, emery wheels,
etc.,
besides
one
which is a replica

of

nose.

MR. MURRAY‘s MILLING ATTACHMENT FOR A
BARNES LATHE

the mandrel
Also the

shank of a small
dn'll chuck (such
as
made
by the
Goodell-Pratt
or
Millar's Falls Cos.)
may
be
turned
down so as to ﬁt
the
crank
axle,
and
screw into
the pulley-carrying
half, of which, of
course, it is only
necessary
to have
one.
An elevating
screw combined
with a slot in the
column and
set
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to engage it was included, as in Mr. Golds
I adopted his very
design.
neat method of attaching the guide pulleys, with a
slight 'variation in the arrangement for dividing
by means of change wheels, and also his divided
bottom plate for column. The main castings I
on Mr. Giuliano's plan, as I considered
designed
screw

wo-thy-Crump's

September 22, 19:0.

up, and being set at exact height of lathe centres
was worked across the face of the boss. so as to
cut a semi-circular groove the same diameter as
This, of course, made
the ﬁrst part of the pattern.
an excellent job of the ﬁtting when the two were
glued together.
The same dodge was used in the making of the

0

Q
Fig. 3.

III 1':ij III?

m: 1']:

If I '.'.I '.'.'.'.'.'

Fro.

BAR CARRYING

L—CUTTER

WO0D~CUTTING

T00L.v

his method the most rigid, the simplest to machine,
and involving the smallest number of parts. I, of
course, left out his provision for an arm to carry
the guide pulleys, etc., which further simpliﬁed
the hub casting.
\Vith reference to the making of the patterns I
might here mention a dodge which I have adopted
in order to get over the difﬁculty I ﬁnd in turning
these up satisfactorily and with precision by the
aid of hand tools: not being an expert wood turner,

DETAILS FOR MILLING ATTACHMENT.
pattern for the hub casting, which was also turned
in two parts let into one another in this manner.
The ﬁrst job taken in hand was the column,
for which I obtained a length of xf-in. solid drawn
steel tube.
It was mounted on a mandrel upon
which two slightly tapered collars were driven, the
latter ﬁtting each end of the tube, not too tightly,
as, if the inside of the tube had been at all out of
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BEARINGS AND CENTRAL SPIXDLE

in SECTION.

if

it

is

it

truth
would have been sprung. The process of
machining the castings presented no great difﬁ
culty—the main casting being bolted to the face
plate for boring, whilst the same operation on the
hub casting was left until the parts could be
assembled
on the slide-rest, and the job done by
means of a boring bar—which
always the best
can be managed.
In order to face the
way,
ends of the former casting after it had been bored,
was mounted on the column itself before the
latter had been removed from its mandrel. The
ends of the hub casting were faced by mounting
on a boxwood mandrel carried in a chuck.
At
the same time the internal screw to ﬁt the cups

it

[’use a cutter bar held in slide-rest carrying a
short length of i-in. gauge steel, ground as a wood
Fig. I gives it in plan and elevation ;
turner's tool.
the angle A of cutter from the vertical must be
kept as small as the necessary provision B for
vertical clearance will allow. If kept very sharp
it will give a fairly good surface, which, after being
is quite rﬁpectable
ﬁnished with glass-paper,
for patterns. The pattern for the main
enough
body was turned in two parts—one being simply
a cylinder provided with core prints at each end,
and the other a large boss turned taper for part
Before removing this from the
of its depth.
chuck a ﬂy cutter in a horizontal frame was rigged

it

THE AXLE,
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for the ball-bearings was cut, and the outside casting
turned down for a short distance at each end to
the pulley standard.
receive
the ring carrying
During these operations the boxwood mandrel was
supported by tailstock centre, except whilst the
screw cutting was in progress.
The crank axle, which I previously mentioned,
My ﬁrst idea was to drill
was now taken in hand.
a g-in. hole right through without softening it, as
I
these axles are generally only case-hardened.
started by grinding a groove through the skin at
each end where I wanted to cut it off, and then
I then mounted it in its place
sawed one end off.
in the hub, and having ﬁxed up the apparatus so

ANOTHER VIEW or rm:

MILLle Arracnmssr.

that the axle was in line with the lathe centres,
and running it by means of a carrier ﬁxed to the
end not yet sawn off, I started to drill it by means
I
of a drill held in a chuck on the tailstock.
speedily found, however, that it was too hard to
drill without softening, as the case-hardening had
evidently penetrated too deep, and very soon took
the edge off the outsides of the lips of the drill.
I then annealed it thoroughly, and afterwards
drilled it in the way described
above,
although
even then it was a longish job, as a 5-in. hole
through 3§ ins. of steel naturally takes some
drilling.
This job requires the utmost care to get
the drill to run through quite truly, although by
running the axle in its bearings while drilling one
The ends
ensures it being quite true at the start.
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were afterwards coned out, and then the axle was
re—hardened quite satisfactorily by heating to a
bright red and plunging vertically into the centre
of a bucket of water, the latter having been pre
viously stirred up to form a whirlpool in the centre.
I was doubtful about this operation, as I did not
know whether case-hardened
steel would re-harden
properly after being annealed.
Fig. 2 shows< the
and central spindle in section.
axle,
bearings
The collar A is Z in. diameter, to take Brown and
Sharpe's gear cutters. Before starting the job
I was somewhat doubtful about the use of ball
for a heavy milling spindle like this;
bearings
I hardly expected to be able to get them to run
perfectly freely, and at the same time to he abso
but I found
lutely without play of any kind;
my fears quite unfounded, and in this respect the
spindle was quite satisfactory. In case any of your
readers contemplate making a similar appliance, how
ever, I should advise them to be careful in the
choice of a crank axle for the job, and as they vary
very much in size and shape, it is as well to begin
by buying one, together with the cups, before
making any drawings. One that shows any signs of
wear must be avoided, and at the earliest possible
moment it must be tried in the hub and scrapped
if it does not run satisfactorily, without any shake.
The arm carrying the guide pulleys in Mr. Golds
worthy-Crump's design was made to do duty for
dividing by reversal; but in mine. by a slight
alteration, I obviated the necessity for this by
making the arm shaped as in Fig. 3, with a cam
shaped end A, so that the block being ﬁxed on the
standard at such a height that when the arm is
elevated
it is just clear of the teeth of change
it the cam portion (the edge '
wheel, on depressing
of which is wedge shaped) enters between the teeth
The weight of arm and pulleys
of wheel and locksit.
tend to keep it there when the spindle is horizontal,
whilst in Mr. Goldsworthy-Crump's
the
design
arm had to be locked by a fly-nut between each
\The end of the central spindle which
change.
takes the pulleys is Q in. diameter, and so a sleeve
was provided to take the change
This
wheels.
was made as in Fig. 4, in which the sliding key is,
I think, something of a novelty. It was made
like this, as the keyways in my change wheels
varied slightly in width, and a ﬁxed key made to
ﬁt the smallest would, of course, have been too
small for the wider ones.
The key was made from
5-32nds-in. silver steel, ﬁled down to k in. square,
and made very slightly tapering at one end, so as
to be capable of locking any of the change wheels
by screwing up the setscrew at the end of sleeve,
and so forcing the key into the keyway until it
was tight at the sides.
Before doing this, of course,
the wheel and sleeve should be ﬁxed to the spindle
The round portion of key is
by the setscrew.
made a very good sliding ﬁt for hole in the sleeve.
The photographs show the appliance ﬁxed up on
the top slide in two different positions. I shall be
happy to give any further information required
on this subject.

THE Pennsylvania Railroad, says the JWetham'cal
World, has devised an instrument which will register
accurately every vibration, either vertical or hori
zontal, of a car attached to a regular passenger
train, and thus permit comparison to be made
of the riding qualiﬁcations of any two sections of
the road.
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Motor Cycle Notes.
By

"

PlitENiX."

The Position of the Carburettor.
In the case of twin-cylinder motor

cycle

engines

it is customary to place the carburettor midway in
the induction pipe between the two cylinders, and
the advantage of this plan is that it permits of
an equal inﬂuence being exerted on the jet by each
piston, and where automatic inlet valves are em
ployed this means a great deal, theoretically at all
events, as it is seldom that the two valves are for
long giving exactly the same amount of opening.
In the 1907 model of the " V. 5." machines, how
ever, the carburettor was placed at the rear end
of the inlet pipe, thus ensuring a straight, unbroken
But this
pipe, without any bends in it at all.
constituted, in my opinion, a weak point in the
design, and no doubt acted as a contributory cause
in getting
of the difﬁculty sometimes experienced
the same amount of power from the front cylinder
as from the back one.

There are plenty of these machines about the
roads at the present time, and they are doing excel
lent work—many of them with side cars attached.
R, of Mansﬁeld—~
A reader of these Notes—W.
is the possessor of one of them, and he has written
asking whether it would be advisable to remove
the carburettor from its present position to one in
between the cylinders, and, if so, could the same
inlet pipe be retained, or would a new curved one
be better?
He would prefer if possible, to keep
the present one in use, on the ground of expense.
I see no reason why the carburettor should not
be shifted along so as to come between the cylinders,
and I quite believe the engine would be all the better
for it. I hardly think that room could be found for
the carburettor directly in the V formed by the
angle of the cylinders, and what I would suggest
as an alternative is that a T-piece or branch be
ﬁtted about midway in the length of the existing
pipe to carry the carburettor, as shown in the
The manner of attaching
accompanying sketch.
this branch piece would have to be determined by
circumstances. The pipe would hardly be stout
to stand being itself threaded,
enough,
perhaps,
but a collar could be brazed on at both ends, and
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a junction with the branch-piece effected by means
of union nuts, or, as an alternative, ground and
pinned joints could be employed, but the former
The readjustment of the petrol
plan is preferable.
pipe would, of course, be an easy matter to deal
with, as would also the stopping up of the open end
of the induction pipe.

A Curious Case of Misfiring.
The rider of a twin-cylinder motor cycle con
sulted me at the roadside on a recent night as to
the reason of the persistent misﬁring in the front
cylinder of his engine.
It had, he said, been going
on for some miles. and the running of the engine had,
as a consequence,
been very irregular and unsatis
.-\ll the ordinary and expected causes of
factory.
misﬁring had been looked into, the sparking plug
examined and ﬁnally changed, carbon brush and
holder inspected, cable tested, and so on, and the
contact-breaker had also been made the object
of a close scrutiny.
The engine would run all
right for a few yards, and develop the same trick
I took a glance at the sparking plug,
again.
and found it in excellent order, and I then suggested
that the engine should be run on the stand, the
while we had a look round for possible “ shorts."
It started up on both oylinders, then fell back
on one—the rear one—but the reason for this
showed
itself at the same moment.
The pipe
connecting the oil-pump with the crankcase had,
in some way or other, got into such a position that,
under the inﬂuence of vibration, it kept jarring
against the sparking plug terminal, and a ﬁne,
healthy spark was manifesting itself as it jumped
the slight gap between the two.
Directly the pipe
had been bent back to its rightful position, the
trouble disappeared. It seems that the pipe had
been removed at a garage, where the rider had
stopped a few miles back to obtain some lubricating
oil, for the purpose of pumping out a small quantity
of unsuitable oil, which, in an emergency, had been
placed in the tank, and evidently, in replacing the
pipe, sufﬁcient care had not been taken to see that
it cleared the sparking plug.
It was one of the
very last things that my quondam friend had
thought of, but if he had adopted the very ordinary
precaution of running the engine while he looked
around for the cause of the fault, he could not have
failed to discover it as readily as I did.

Cannot
Ciet Sufficient Air.
"
"

Perplexed
(l-iampstead) writes to say that
his carburettor to the makers recently
for it to be examined and have a few minor
“
parts renewed.
\Vhen it came back," he goes
"
I soon found that I was unable to give the
on,
engine sufﬁcient air when running with the throttle
well open—indeed, to open the throttle more than
two-thirds was to impede rather than accelerate
the engine.
I slightly reduced the petrol level
and tried a smaller jet, and these combined measures
so reduced the power of the engine on hills that I
replaced the original jet, and still ﬁnd that I require
more air with the throttle not quite full open.
I do not like to lower the level any more, because
it is at present just below top of jet. I have heard
of extra air valves made to ﬁx on the inlet pipe.
Would you recommend
me to try one of these, or
what measures would you advise, as I am having
to sacriﬁce some of the necessary power as things
are now, and this I cannot afford to do, as I am a
heavyweight rider of a low-powered machine ? "
he

sent
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I am rather inclined to think that, had my
correspondent gone the other way about to the one
he did, he would have come nearer to obtaining
satisfaction.
That is, bad he ﬁtted a slightly
smaller jet, and kept the petrol level where it was,
he would more likely have been on the right path.
He can, however, easily, even
now, put my suggestion
to
the test without any great
trouble, and I would sug
gest that he do so before
thinking
any more about
additional air-valves, which
latter I am none too keen
about.
An alternative to ﬁtting
one of these valves, and a
cheaper method into the
bargain, is to drill a few
small holes in the barrel por
tion of the carburettor spray
chamber containing the air
and throttle slides, letting
them take the form of a
semi-circle, so that they are
uncovered in series as the
air-slide descends during its
opening movement. In this
of
way a larger percentage
air will be admitted by the
existing valve, and in vary
ing quantities by degrees, maximum being reached
as the air-lever on the handle-bar is opened to its
fullest extent. The small sketch above will illus
trate my meaning.
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Fig. 2 shows one of these bolted to a 5-in. face
plate (also made of wrought mild steel) and carry
ing, set up on it, a small brass model engine cylinder,
in position for facing up the valve face of steam
chest.
The open slot in faceplate at top would
require a bolt, with one or two nuts and washers
on same, to balance that portion of the angle
plate bolted to the faceplace. the remainder being
But it obviously will
fairly well in equilibrium.
not require anything like so much as a. cast angle
plate of twice the thickness, which would probably
be stiffened

also.

Such ﬁrms as stock constructional iron work
usually supply short lengths more or less roughly
cut for purposes of cleating. These are called
angle-iron cleats, and may be bought for a few
pence, in such as the following sizes:
1} ins- by

Lessons from the Laboratory.
(The itemsappearingunder Hus headingan basedon work adually
done. and tlpt'rtmtnls mum! on! in THE MODEL ENGINEER
Laboratoryand Schonl of Mechanics.]

Angle-Plates.
These are usually supplied by tool factors and
manufacturers in cast iron, and consequently, in
the smaller sizes, are heavier than necessary for
many jobs done by, and the class of lathes used
Being of cast
by, the average amateur mechanic.
iron, it is found necessary to cast them of thick
metal, out of proportion to their size, in order that
they may hold up in the casting; also they are
frequently stiffened in such a way as to materially
interfere with their utility in small work. As a
substitute we have found that excellent angle
plates may be made of ordinary angle iron or
angle steel, such as is used in constructional work
The illustration Fig. I shows one which has been
used by the writer for years on a 4Q-in. lathe.
It is made of a 2-in. length of 2-in. by 2-in. by }-in.
mild steel angle.
The very nature of the metal,
and the mode of manufacture—that of rolling—gives
them a metallic texture and stiffness quite sufficient
for light work ; also they may be made hot and set
over if required, and may be drilled with any
number of holes, in reason, without materially
The principal advantage
weakening their stability.
these have over cast iron is that in nearly all lathe
operations where an angle-plate is used it is neces
and wrought angle
sary to balance the same;
being much lighter, do not need so much
plates,
balancing.

FIG. 4.

Ii

i

in. ; 2 ins. by 2 ins. by
ins. by 3-16ths in. or
3-16ths in., k in., 5-16ths in., or gin. ; 2} ins. by
3 ins. by
2* ins. by 1» in., 5-16ths. in., or
in.
3 ins. by 1- in. or Q in. ; 3Q ins. by 3} ins. by
mild steel; also 2 ins. by I in. by 1 in. ; 2 ins. by
in mild
n} ins. by } in. ; and 3 ins. by 2 ins. by
steel.
It is better that the ends of angle-plates should
that
be machined of’f square, also it is essential
the faces are square with each other and prefer
ably machined. Assuming that the amateur has
only a lathe, ﬁtted with a faceplate, for machining,
he should procure three angle-iron cleats of diﬂerent
lengths and proceed as follows. Prove one of the
three to be square, or make it so by heating and
setting over in the vice, and mount one of the
others on it as per sketch (Fig. 3). Then mount
both on faceplate, and machine up, at least one
face, by facing with the slide-rest (of course, the
rest must be set for accurate facing). The second
face of that angle iron may be machined in the

iin.;

i

i
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way, or ﬁled up to a surface-plate. By this
method all three may be machined square, using
one to hold the other.
To face up the ends square,
mount any one in the other two, as per sketch
(Fig. 4), and when on faceplate face off ends.
If
the two angles on faceplate are square, the third
mounted on them must face off square with its
sides
and edges.
Treat each one both ends,
mounted on the other two, facing each off to
exact length required. It is better ﬁnally to ﬁle

and

same

Electrician.

September 22, r or o.

A Model Aeroplane.

I

GIVE

By G.

J.

ROBINSON.

a drawing of a model aeroplane, which is,
except for a few modiﬁcations, identical with
one which I have already made, ﬂown and. I
For its remains now lie
am sorry to say. lost.
at the top of a tall tree, and despite the rain and
volleys of stones and sticks which have been
thrown at it, it refuses to budge.
Of the dozens of aeros I have built during the
last four years I believe that this design of machine
the best results, as far as automatic
has yielded

Pro. 1.
up one face of each angle to a surface-plate, and
ﬁle and scrape up the other to the same;
the
better surface being for mounting the work on
(112., the surface carrying the cylinder in Fig. 2).
Those holes already drilled will come in very
handy, but the trend of direction of holes generally
should be along the centre of the plate on the
side mounted on faceplate, and across rather nearer
the edge of the other side carrying the work (see
Fig. i).
bolts are a good size to use
5-16ths
with 2 ins. by '2 ins. angle-iron-plates of this de

FIG. 2.

It is found necessary, in heavy work,
scription.
to put stops on faceplates,
to prevent angle'plates
sliding along faceplate;
but in such small ap
pliances as these if faces are true and securely
bolted, no stops are necessary.
A selection of
clamps, similar to that shown across top of cyl~
inder in Fig. 2, and corresponding with the various
centres of holes in angle~plate,
will be found a
necessity; as also several lengths of bolts with
nuts and washers

Fla. 3.

This particular model was
stability is concerned.
a beautifully steady and slow ﬂier, and the graceful
ways in which it rose and fell to the gusts of wind
were most interesting to watch.
As far as I can remember, the machine weighed
about 10 025., being made of whitewood, and cane
for uprights and skid, with cartridge-paper planes.
I had fourteen strands of rubber to each propeller,
which revolved about 300 times at 1,000 r.p.m.
and having a pitch of 12 ins. each.
My average ﬂights were about 500 ft., and once
she went on to the roof of a four-storeyed building.
I have gleaned a lot of hints and information
from the articles appearing in THE MODEL EN
GINEER by “ Aerophile."
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Experiences with a Model
Steamer.
By G. F. S.
model steamer to be here described, al
though it has no striking features in the way
of speed, quality of workmanship, or beauty
of appearance, has occupied, in one way and
another, the spare time of between two and three
before
years
form. The
reaching its present
length of time has been due to the numerous
alterations and improvements that have been
made in its machinery since the hull and engines
were ﬁrst completed, and it is hoped that a faithful
account of the behaviour of the various contriv
ances may be of interest to others.
It should be
remembered
that the workmanship has never been
very high-class, and possibly some of the devices

HE

GENERAL

VIEW

ﬂanges,

steam-face,

etc.,

are

sweated

eccentricity, and held in place by a 3-3znrls in. set
The eccentric strap is a
screw recessed into it.
piece of brass tubing ﬁtting easily on the eccentric,
to the strap.
and the eccentric rod is soldered
The top end of the eccentric rod is adjustable by
means of the separate fork which is attached to
the rod by a setscrew, the fork being slotted to
allow a little longitudinal movement.
The stufﬁng
glands are built up of short pieces of tube with
ﬂanges driven and sweated on, and when packed
with lamp cotton act very well.
The cylinder and
steam—chest
are
with an
lagged with asbestos,
outer casing of sheet brass.
The piston rod and
valve rod are brass, and show no signs of wear,
while their freedom from rust is an enormous
the shafts and slide-bars are k-in.
advantage;
silver steel.
The gear wheels were bought from
Messrs. Bassett-Lowke, Ltd., and are stamped from
sheet brass;
short bosses have been soldered to
them to take setscrews.

or MODEL EXPERIMENTAL

that have been tried and have failed have done
so from that cause.
As the boat now is, it is quite
reliable, and will run as long as the burner lasts
oiling and
(abOut
1} hours) with only occasional
attention to the feed-water control about every
ten minutes.
The boat was started in the days when its owner
was very short of cash, and had no lathe, and
which follows very
consequently the engine,
"
in
closely the design
for Model
Machinery
Steamers," was built up of sheet brass, brass
The engine bedplate is bent
tubing, and solder.
up from brass plate, 3-32nds in. thick, and the
cylinder is attached to it by means of four vertical
columns. These columns consist each of. a piece
of brass or copper tubing, ﬁled to length, with a
piece of Q-in. brass rod passing down the bore of
the tube.
The lower end of the rod is screwed
and soldered
into the bedplate, while the top
end passes through the bottom cylinder cover,
and the whole is tightened up with a nut. The
_ cylinder is a piece of brass tube g-in. bore, and the
together.

The valve and steam-chest are also soft soldered
together; the eccentric is a piece of Q-in. diameter
brass rod drilled to suit the shaft at the correct

September 22, 19Io.

STEAMER.

Recently the engine has been improved by the
addition of the large balance weights which are
made to counterpoise the weight of the piston, rod,
The engine will run at
crosshead, and slide-bars.
about 3,000 r.p.m. and, in fact, at all speeds, with
vibration due to
an almost entire absence
of
unbalanced forces; but the noise caused by the
play of the crank-pins in the slide-bars is terriﬁc
at very high speeds.
Originally the bore was
by
slightly taper, but that has been corrected
careful scraping with a penknife, and also the
stroke has been increased until there is only about
I-o4th in. clearance between the piston and covers
The admission of steam is
at the dead centres.
The above alterations
cut off at about i-in. stroke.
which were carried out one after another, each
as far as could be judged, in a distinct
resulted,
The stroke of the
gain in speed to the engine.
A lubricator is ﬁtted to
piston is I5-16ths. in.
cover and
is a great convenience.
the
top
Both steam and exhaust pipes are } in. bore,
while the steam tap has been drilled out as far
as possible.

The boiler is made of sheet brass I-3znd in.
thick, with the seam double riveted and well
soldered.
The ends are also I-32nd in. thick, and

The Model Engineer and Electrician.
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are ﬂanged and riveted in place.
The boiler con
tains seven tubes—one furnace tube of 1% ins.
bore, and six others of gin. bore;
three of these
return tubes being arranged on each side of the
The back and sides of the
central furnace tube.
combustion space are lined‘with asbestos, while
the removable front of the smokebox is screwed
down on thin asbestos to preserve the draught
created by the exhaust steam in the funnel.
The
back of the combustion chamber is screwed to a
piece of angle which is riveted to the shell; brass
screws are now used for attaching the two end
plates, as the corrosion of the iron screws ruined
the threads and gave a lot of trouble. The boiler
once had a superheater, but it was too much for
the soft solder on the steampipe, and so had to be
abandoned, very reluctantly, because its advantages
had been noted on another small steam engine.
The kin. pipe conveying the feed-water is also
carried round the combustion chamber, but is
protected from the direct ﬂame of the blowlamp.
The water gauge has been tried in three different
positions on the, boiler, and its present and most
The top and the
satisfactory one is at the back.
bottom of the gauge connect to the boiler by
3-16ths-in. brass pipes, which, lying close to the
shell, and well protected by asbestos, to prevent
steam forming in them, pass through the com
bustion space.
The water gauge is composed of
the glands of one of the bent glass tum variety of
water gauges, soldered into short stumps of §-in.
tube, and in addition the top end is closed by a
boiler ﬁller, to allow of withdrawal of the glass,
and at the bottom there is a small steam cock and
bushing. The plug of the cock can be worked from
theitop of the boiler by a thin brass rod. The
gauge works very well, the glass itself being about
in. bore, and is, in fact, ordinary soft
3-16ths.
soda glass, having originally come from a chemical
The packing is a thin ring of black
laboratory.
rubber tubing which in a short time vulcanises in
and there is practically
no leak.
The
place,
blower in the smokebox can be turned on and off
by a thin brass rod running along the top of the
“
boiler to the
engine room,“ thus avoiding the
removal of the middle portion of the deck.
The
size of the funnel has been increased several times,
in order to get sufficient draught, and is now
1% ins. long by 1 r-Ioth ins. wide, the ends being
The best section for the nozzle on
semi-circular.
the exhaust pipe was found to be about the area
of a 5-32nds-in. circle.
The boiler has been very
satisfactory, except in the matter of draught.
This has caused more trouble than anything else;
originally the steam was condensed in the manner
described in the aforementioned handbook, and
steam was generated
from a home-made parafﬁn
This lamp itself was far from a success,
blowlamp.
and owing to idiosyncrasies of its manufacture
would only burn steadily with a large ﬂame; con
sequently the ﬂame was choked in the tubes until
the boiler got hot when suﬁ‘icient natural draught
was created to ventilate a small ﬂame, and even
then the decks could not be put on, or else the
burner at once blew out. While if the burner
ﬂame was increased the unholy odour of unburnt,
or rather half burnt, paraffin was overpowering.
Finally this burner was given up, and a painter's
This was a
lamp, burning benzoline was used.
distinct improvement, chieﬂy because the size of
the ﬂame could be controlled, and, thus inspirited,
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the problem of creating a. draught without the
exhaust from the engine was again tackled. Care
fully shaped baffle plates were ﬁxed in the back
end of the furnace tube to deﬂect the flame to the
return tubes, but it was found impossible to turn
the burner full on without it shortly blowing itself
out, while it absolutely refused to burn at all with
the decks on, or when there was any wind about.
The next addition was a small fan placed over the
nozzle of the burner and driven by a long belt
from a small pumping engine at the back of the
boiler.
It was hoped—needless to say, vainly—
that it would drive sufﬁcient air over the ﬂame
and up the furnace tube to keep the ﬂame going.
Finally, as a last resort, a new front to the smoke
box was made, and on it was soldered the fan
casing, as shown in Fig. 2. The top half of the
casing could be lifted away from the rest, carry
ing with it (the steampipe being uncoupled) the
cylinder, fan, funnel, etc. The oscillating cylinder
had a bore of f in. and a stroke of 7~16ths. in.
The gear wheels shown are ordinary spur wheels
taken from old clock works, and adjusted so that
the corners only of the teeth engaged; they ran
The engine ran very
very smoothly and easily.
fast, although the four-bladed fan had considerable
Sufﬁcient draught was induced to
blade area.
keep the burner going at not quite full‘power, and
without the decks bn, but the arrangement had to
It pro
be abandoned, for the following reasons:
truded above the deck and looked untidy and very
clumsy; the steam not being drawn from a dome
occasionally carried a drop of water over into the
cylinder and stopped the engine; oil could not be
induced to remain on the moving faces of the
cylinder for more than a couple of minutes, and as
absence of lubrication at least halved the speed
of the engine the draught failed until another
dose of oil was supplied, when it would imme
diately buzz away as fast as ever; and, ﬁnally,
it did not create sufficient draught for full power
of the burner. Looking back on this arrangement,
I think that if a drip-feed of oil had been arranged
on to the cylinder and piston, as was done by a
contributor in issue No. 42:, the funnel enlarged
and the top half of the casing made to give an
easier path to the air, that it would improve its
action greatly and produce a sufﬁcient draught.
The boiler, it should be added, is lagged with
in. thick., and an outer
about
sheet asbestos,
covering of 1-64th-in. sheet brass, which is polished
to retain the heat.
The original burner, as has been stated, was a
The container was
home-made paraffin one.
made of sheet tin and shaped to ﬁt the bows of
When the
the boat, and was elaborately stayed.
burner was working this tank got so hot at the
top that the soldered joints used to fail, and there
were also several leaks along the pipe conveying
the fuel to the vaporiser and jet, at the cock and
unions. The jet was the smallest blowlamp size,
but the ﬂame was most unsteady, except when full
on.
Altogether it was a most disheartening affair,
and its last recorded act was to silver-solder a brass
container for the nozzle of a painter's blowlamp
This latter
which had meanwhile been purchased.
lamp is in use at the present time, and on the whole
Its only weak point is difﬁculty
gives satisfaction.
in keeping it warm enough in cold air, but this has
been partially overcome
by burnishing and polish
As these lamps depend for
ing the new container.

i
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their working on the heat conducted back through
the body of the nozzle, and radiated from the red
hot end of the latter, it pays to keep the container
polished- if working in unsheltered air. If this
be done, and the surface that receives
the heat
radiated from the nozzle be painted black, the
power of the burner in sheltered positions, when
it has had time to get thoroughly hot, is greatly
increased.
The bore of the jet has also been
slightly increased and petrol is used instead of
benzoline. Petrol is not only easier to obtain, but
is cheaper and more powerful. Greater care is
however, when ﬁlling up to avoid any
necessary,
chance of contact with a flame, petrol being much
more dangerous in this respect than is benzoline.
As will have been gathered from the description
of the boiler, a lot of trouble was taken in trying to
retain the exhaust steam.
To this end a piece of
Funne/

F/ywbte/

4 '6/adcd {an

I

Fiq.

Smokebox

2

.

Ve

riff/a for

SMOKEBox FRONT Wirn

FOUR-BLADED FAN.

fin. brass tube about 6 ins. long was run round
the stern of the boat and brought inside again
to discharge into a tiny little brass tank that
A
would only hold about an ounce of water.
separate steam pump, consisting of two oscillating
cylinders, 5-Ioths in. by Q in., driving direct a
small oscillating pump, } in. by 5-16ths in., was
arranged to draw from this tank and feed the
boiler. It was an utter failure—the condenser
was too short, the tank very much too small, and
Another pump was
the pump would not work.
made which had no less than three oscillating
cylinders, a larger one of 7~16ths~in. bore being
Still the pump would
added to the previous two.
After the
not deliver water against pressure.
failure of this last a. cheap plunger pump was
bought, and an attempt made to drive it by the
three oscillating cylinders, and so far as can be
it held its own against the boiler;
remembered
that is to say, although it did not pump anything
into the boiler very little escaped by way of it,
which was more than could be said of the others.

Ir i

M

W\

_,

"M.

n

a<zoﬁumm
.zoCaRﬁS

Em;
.sz

Qz< nzm

kQ MEEQZM
ch<>uuw

e

maecﬁiewuv

REDWK

\waQIN

3

no umdom

‘0»on

Q24 uszm

tQEkQGIG

.Tllllllﬂ

.33»me

You

usimiumb

|l|||l|llll

o

nm\at\\w\\

m

ESQ

Rsihq

QQKEL‘

sets. as
ex wk

.

*thku

H N H U lliﬂﬂ

.ﬁ

tkbkmt

tan.
" llilllillliﬂ

,

ﬂ ||+H iliillillhilllll

n.d

wk!

llxldrl N II
x

lH In I" M
l..|| IIHllli H HHlllllllhlliﬂih
"14%.! Uri“
Hilnlullliflmllh.
2
ll... |l|.|| d pHIPIIdlllilfl|lili|H|1l||anlll
"In," II i.“ H |Hi|||“. " " Iii
lliiwl. ll?" H i|||||HH
H H “hiliii
Iii .iillil
"lillhildh
"lldlil
WIIIIP."

u .Illlllliuilnlnlnuilillii

w); U\ i\
NM UKL

A

\Om.\$ko\k.uﬁ\

xU Q

Wk

QMQW, ~31

x0e

3502

931$

take)“
week

:3er

. sizszExm

Si

.muzﬁim

ul §§

WQQQ Q.\ ~9th

memes .KNIRN

\iJk

The Model Engineer and Electrician.

so“

.o%\

iiiiiilralllil

ks

.1 Illiﬂi

\uttah‘

September 22, 1910.
275

The Model Engineer and Electrician

276

getting good contact round about the holes in the
ﬁxed face and over sufﬁcient of the cylinder face
It is
to well cover the ports during the oscillations.
a very tiring job, but well worth the trouble when
accomplished. Although this pump worked very
well when kept well oiled, it slowed up to such an
extent as the lubricant worked off that it had to
be abandoned and a pump on the same lines was
This pump is
made to run direct off the engine.
shown in Fig. 4, and has a bore of iin. and a stroke
of 5~r6ths in. It pumps well at speeds of _I,2oo
r.p.m. without any air chambers 0n the delivery,
Ordi
or suction pipes, which are 3-32nds in. bore.
nary cotton-wick packing is used, which is screwed
down a triﬂe hard at ﬁrst, and after some minutes'
work, if the pump be removed and the exit closed
with the ﬁnger, the plunger, on being pulled out a
short way, will be sucked back by the vacuum

And then as a last resort a small oscillah'ng pump,
kin. bore by Q-in. stroke, was made, the plunger
working in a small packing gland. This was
driven by one oscillating single-acting cylinder,
5-r6ths in. by 1}in., through gearing of four-to-one,
and after a lot of careful scraping and grinding of
the sliding surfaces
of the pump success was
achieved, and the exhaust steam, which was now
condensed
by about 20 ins. of {-in. pipe, and
collected in a deep tank between the engine and
boiler, could be returned to the boiler as fast as it
left it. In order to avoid loss of water from the
pump it was made as compact as possible, and
perched over the hot well itself, so that all water
that leaked from the pump simply dripped into
the tank and ﬁnally found its way into the boiler.
In connection with this pump it was found neces
sary to have a comparatively heavy ﬂywheel!
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{ ins. diameter, rim } in. wide, 3-32nds in. thick,
and six spokes—and also in order to get water
tight surfaces between the_ oscillating body of the
pump and the ﬁxed face, not only must these
surfaces be ground with the ﬁnest emery or pumice
That
powder, but they must be scraped as well.
is to say, when apparently the grinding, 110.,
rubbing the surfaces together with some pumice
powder and oil, has been ﬁnished the surfaces
must be carefully cleaned and again rubbed to
On separating
gether under considerable pressure.
them the metal (brass) will be seen to be bright
and burnished in places ; these hard places are then
gently scraped, not scratched, with a sharp pen
knife, and after any burrs have been removed
the surfaces should be again rubbed together, and
the hard places that occur must be scraped again.
By working in this way on both cylinder and face
ultimately nearly all the surface will show hard
when rubbed, and when this stage is reached a
last touch of powder and a slight grinding, sufﬁcient
"
"
to
matt
the surfaces, will stop them leaking to
If it be found impossible to
any serious extent.
make them touch all over, concentrate attention on

I
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A point needing attention in designing
formed.
such a pump is to provide as much close ﬁtting
This
bore for the plunger to work in as possible.
not only helps the gland to perform its functions,
but also, by decreasing the wobble of the plunger
in its barrel, ensures the cylinder port coming
opposite the holes in the ﬁxed face, and so pro
viding a clear inlet and outlet for the water. For
this reason the bottom of the bore of the barrel
is enlarged in the pump shown in Fig. 4, so that
the plunger, when at the bottom of its stroke,
The
shall not choke the port of the cylinder.
of this pump is admittedly deﬁcient as
design
regards length of barrel and plunger, but it will
The gland
pump against 30 lbs. boiler pressure.
is of the same type as those on the engine, the
axis of the crankshaft that drives the pump is
Q in. above the pivot, the ports are 5-o4ths in.
diameter, and the whole is built up of brass tubing,
and soft—soldered
together. The present
etc.,
pump has no check valve, and as long as it has a.
little water to deliver it does hot need one; but
if, for instance, its water supply is cut oﬂ, steam
forms in the heating coil in the combustion space,

The Model Engineer and Electrician.
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and ﬁnally gets into the pump and blows out of
the suction pipe at every stroke. It now water
is turned into the suction tank, the pump will
refuse to draw and the steam continues to blow
The trouble is easily cured by turning off the
out.
The steam in the
cock on the delivery pipe.
pump then condenses and the water soon gets into
the pump, as is shown by the immediate slowing
The cock is then opened again,
of the engine.
and the pump will start delivering once more.

277

which is keyed (or pinned) to the axle on the
left-hand side of the engine, and the winding drum.
The drawing also shows the method of connecting
these two parts when it is desired to operate the
winding drum. The driving-plate
or collar is
drilled with one or more holes r7-32nds in. dia
meter for the Q-in. driving pin.
In the drawing

(To be continued.)

Model Fowler Type Traction

Engine.

By HENRY GREENLY.
(Continued from page 593, Vol. XXII.)
ONTINUING the work to the component
parts of the rear or driving axle, I now
4
include a detail of the back half of the wheel
boss, showing the proﬁle of the boss at the portion
marked B in Fig. 4 herewith, and in Fig. I of the
last article, special reference to which is made at
the bottom of page 593. The slight diﬁerence in
lateral dimensions will also be noted, owing to the
different level of the inside and outside faces of the
boss of the wheel.
Fig. 5 is a detail of the driving pin. This pin
has an oval ﬂange and a polished handle. The
ﬂange ﬁts over a special stud ﬁxed in the outer

A

FIG. 5.—DRIVING

Pm.

(H all

size.)

four are shown, as this gives a better chance of
placing the pin in. In the ﬂange of the driving
collar a notch is cut, which engages a pawl ﬁxed by
a stud of substantial size in the ﬂange of the
winding drum. This pawl is retained in either
"
"
"
“
the in or out positions by a g-in. pin screwed
into the drum, and having a rounded head project
ing about I (1. (La, equal to 1 diameter, or
in.).
The end of the pawl acts as a hand lever, and is
reduced in thickness, and shaped as shown in the
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This stud is slotted for
(ace of each wheel boss.
a split cotter, as illustrated in the photograph on
3th, 1908, issue.
page 15r of the article in August
is a detail of the driving plate or collar,
Fig.

or MODEL FOWLER TRACTION ENGINE.

size.)

the necessary springiness to
plan view, to give
To relieve the pivot stud
pass over the stop pin.
of the pawl of any strain during this operation the
pawl has a clip plate over its centre part, under

it
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The pivot stud is 9-32nds in.
which it can slide.
diameter, screwed 7-32nds in. into the winding
drum flange, and the same for the retaining nut on
The ﬂange of the driving collar is
the outside.
The holes for the
Q in. thick and 5 ins. diameter.
pin must be carefully drilled to the same pitch of
The inside face of
the holes in the wheel boss.
the boss portion is recessed for a washer made of
steel-plate, which acts as a retaining
7-32nds-in.
ring for the winding drum. This washer is about
33- ins. diameter, and bored with 13- ins. diameter
The boss itself is recessed in the centre
hole.
§ in. deep by 1} ins. wide, to reduce friction and
to form a grease-retaining space between it and
the winding drum, which embraces it. Of course,
the winding drum is stationary, while the engine
is travelling, and is only operated when the loco
motive is standing.
d'Pm

FIG. 6,—W1ND1NG

September 22, 19:0.

The main axle-boxes are gun-metal castings,
with ﬁxing ﬂanges and oil space untlerneath the
journal, which may be ﬁlled with a hempen pad.
The top portion is arranged to receive a Rotherham.
cycle lubricator with a lifting or revolving lid. A

projechn
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DRUM AND LEFT-HAND Dmvmo PLATE 0N AXLE or MODEL
TRACTION ENGINE.
(Half full size.)

The wheel caps are detailed in Fig. 7. _ A collar
is ﬁtted on the end of the axle, which is turned
down to I} in. diameter for a distance of g in.
This
collar is drilled for a 7-32nds-in. lynch pin,and the
bright brass or steel cap is ﬁtted to the wheel
over the whole, retaining the grease and preventing
the lynch pin falling out.
To relieve the three
ﬁxing screws of any shearing stress it is best, as
in the prototype, to recess the caps into the wheel
boss.
This is shown at R in the sketch herewith.

FOWLER

trimming tube may be ﬁtted, as shown, a plain
lubricator being used, and if necessary the hole
in the screwed spigot being bored out a little
The ﬂange of the
larger than when received.
bearings should be faced with a spigot 3-16ths in.
deep by 2% ins. diameter, which should ﬁt tightly
The work is
a. zl-in. hole bored in the hornplate.
thereby taken off the 3-16ths-in. diameter holding
on studs or bolts.
(To be continued.)
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Metals and their Properties.
METALS IN GENERAL.
HEN considering metals in general,

and

one

cannot fail to be impressed by the diver
sity of properties possessed
by them,
more so by the widely difierent degrees in

FIG. 7.—Wnsm.

Caps.

(Hall full
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in both categorieslat
beeanlaced
This is not surprising, for, while
it resembles the generality of metals in such proper
ties as lustre, speciﬁc gravity, etc., it is, chemically,
a near relative to phosphorus and nitrogen.
The properties by which metals are distinguished
may be divided into two classes—physical and
chemical.
Let us glance, ﬁrst, at the physical
properties. The difference between these
and the latter class is. that while the
chemical properties of a substance become
apparent while the substance is under
going changes of a deep-seated nature,
involving a permanent alteration in its
constitution, physical properties, on the
other hand, are manifested during the oc
currence of quite temporary and transient
A familiar example will make
changes.
this clear.
The end of a poker placed
in the ﬁre becomes red hot, and acquires
a new set of properties which it did not
before
It emits light, ignites
possess.
paper and other combustible material, and
remains unaffected by a magnet.
The
changes produced are of a physical, as
distinct from a chemical, nature, and are
merely passing phases, the metal returning
to its former state in quite a. short time.
But if the iron poker, while still hot, had
been plunged into a bowl of powdered
sulphur, a portion of its surface would
have combined
with the
chemically
instance,

has

different times.

size.)
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which different metals manifest the same property.
Nor is the line of demarcation between metals
and non-metals so ﬁne as is popularly supposed.
If given a. piece of iron and a piece of chalk, we
should have no difﬁculty in deciding which of the
two was the metal; but, in other cases, the dis
tinction is not always so obvious. Arsenic. for

[see pages 277—278.

sulphur to form a black substance called sulphide
of iron, the properties of which differ materially
from those of metallic iron.
In speciﬁc gravity, or weight of a given volume
as compared with the same volume of water,
metals ditfer very widely.
Platinum is the heaviest
of those metals that are used commercially to any

The Model Engineer and Electrician.

SILVER.

Next to gold, silvcr is the most important of
the metals used in the manufacture of jewellery.
It is extremely ductile and malleable, and takes a
very high polish. It can be beaten into leaves
sufﬁciently thin to be transmutent, the light
transmitted being of a blueish colour. Silver nearly
always accompanies lead in galena, the principal
ore of that metal, and is a common impurity in
commercial samples
of lead.
It is also found
in the metallic state, as well as in combination
with sulphur in silver-glance, and in the form of
chloride in horn silver. As in the case of gold,
its use for ornamental purposes is of extreme
antiquity.
On account of the softness of pure silver, it is
seldom used alone, being alloyed with other metals—
chieﬂy copper—to obtain the necessary degree of
hardness to withstand wear and tear.
The English
silver coinage,
or standard silver, contains 75
per cent. of copper. The principal applications of
the pure metal are in electro-plating and in the
preparation of mirrors.
For the latter purpose
it is deposited upon glass by chemical decomposition
of a solution containing one of its salts, and yields
very much better results than the tin amalgam
originally employedv
It can, moreover, be de
posited upon the front surface, so that loss of light
and double reﬂection from both Surfaces of the
glass is avoided.
A polished surface of silver
reﬂects
a much larger percentage
of the light
falling upon it than is the case with most other
metals,
though falling several
points short of
mercury in this respect.
Silver remains untarnished in air at all tempera
tures, except in the presence of sulphuretted hydro
gen, which is, unfortunately, a substance of ex
tremely common occurrence in town air, being
an impurity, in very minute quantities, in coal-gas.
For this reason silver articles should not be kept
near a gas jet, nor should a silver-mounted umbrella
be habitually
stood near the ﬁreplace.
Alkalis
have no action upon silver, either solid, dissolved
in water, or melted in vessels of this metal. It
is most readily soluble in nitric acid or aqua fortis,
which dissolves it in the cold, with evolution of
irritating and highly injurious fumes of nitric oxide.
A curious property not particularly appreciated
by silver smelters—is its capacity for absorbing
many times its own volume of oxygen from the
air while melted, with which, however, it does not
combine, the whole of the oxygen being given off
again as the metal solidiﬁes.
In this process, known
“
as
spitting" of silver, the escaping gas often
causes the loss of a portion of the metal.
As a conductor of heat and electricity silver is
unrivalled, though copper being so much cheaper,
and falling not far short of silver in respect of the
latter property,
employed for practical purposes
of electrical engineering.
(To be continued.)
is

ACCORDING to the Eledrical Review,
proposed
by the Italian Soc. di Elettrochimica, of Rome, to
erect a generating plant on the River Pescara, con
sisting of four three-phase 9,000 h.-p. generators for
supplying 42-cycle current at 6,000 volts. Seven
single-phase transformers of 3,600 kilovolt amperes
each, for stepping up the pressure to 50,000 volts,
will be used, and energy will be transmitted over
200 kiloms. to Naples for local use.

it

considerable extent, though osmium, a rare metal,
fopnd in small quantities in platinum ores, is heavier
still. The speciﬁc gravity of platinum is
21-7.
At the other end of the list we have—aluminium,
and
magnesium,
2-67;_
1-74, the lightest metal
that is used for practical purposes.
Magnesium
is not, however,
the lightest metal known;
there
are several lighter, some of which will even
ﬂoat
water,
but
they cannot be kept for any length
upon
time
in
contact
with the air, and are only used
of
in the form of compounds with other substances.
Those metals which have a speciﬁc gravity below
5 are called light metals, or heavy if the speciﬁc
gravrty exceeds 5. The majority of the light
metals oxidise, or rust, too easily in contact with
the air, even at ordinary
temperatures, to be of
any service in the metallic condition.
Curiously enough, while differing so widely in
other respects, metals are strangely uniform as
regards colour, most being greyish-white.
In fact,
the conspicuously coloured metals, like
copper and
gold, are quite exceptions to the general rule.
The metals offer a wide range in their powers
of conducting heat and electricity.
All are con
ductors to some extent, and those which form the
best conductors of electricity are also the
best
conductors of heat.
Silver stands ﬁrst in this
respect, and copper second; then zinc, tin,
lead,
mercury. _ Copper is the most generally used for
electric Wiring, owing to its relative cheapness and
its ductility.
Also, it is not very liable to rusting
or corrosion, an important point in electrical work.
Given a sufﬁcient temperature, all metals can
be melted,
but here, again, they differ widely.
Mercury fuses at 39-5" C., far below the ordinary
temperature, and is therefore known to us as a
liquid, solid mercury being only seen in scientiﬁc
laboratories or in the Arctic regions, where alcohol
must be used for the thermometers, owing to the
intense cold.
Platinum,
on the other hand,
requires an oxy-hydrogen or electric furnace to
reduce it to the ﬂuid state, and there are a few rare
metals even more infusible than platinum.
It is well known that some metals are brittle,
and break when struck with a hammer, while
others are merely altered in shape.
Cast iron
to the ﬁrst group, gold to the second.
belongs
Gold is so far from being brittle that it can be
beaten out into very thin leaves—so thin, in fact,
that they allow a certain amount of light to pass
through them—and can also be drawn into very
ﬁne wrre.
Metals which can be beaten into plates
or leaves are said to be malleable, or ductile if
they can be drawn into wire.
The most malleable
metals are not always the most ductile;
gold
possesses the ﬁrst property in the highest degree,
while platinum heads the list for ductility.
One of the most valuable properties of metals—
from a practical point of view—is their tenacity,
or the resistance they offer to being torn asunder.
In this, again, they show wide diflerences.
Using
wires of the different metals of a given thickness,
and estimating the force brought to bear upon them
in pounds, it is found that zinc has more than twice
the tenacity of lead, platinum ﬁve times that of
zinc, and nickel three times that of platinum.
A wire made of iron that breaks with a weight of
500 lbs. will, if of the same size, but made of copper,
require only 275 lbs., if of silver r701bs., of gold
316 lbs., and of zinc 50 lbs.
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of pleasure and instruction to a number of
my friends. If you think it will be worth while
to make up a set of drawings of the parts, their
sizes,
and a description of
construction,
I shall be very glad to do so.
The entire car I built myself mostly out of
scrap -—I am, yours very truly,
EDWARD P. HOPKINS.
New York City, U.S.A.
deal
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An Electrically Driven Monorail Car.
To THE EDITOR or The Model Engineer.

_ DEAR S_nz,—-I have been very much interested
in the series of articles in THE MODEL ENGINEER
on the "Gyroscope
and its Applications"
by
V. E. johnson, M..-\.
I have just completed an electrically operated
car, a photo of which I enclose, and hope it may
interest some of your readers.
‘The car is 16 ins. long, 5 ins. wide, and 5% ins.
high, weighing complete, 3 lbs. ; the wheel weighing
rz ozs. It will balance a. 5-02. weight when placed on
the edge of the platform, when the upper part of
the car is removed.
It is operated by two storage

New Atlantic Locos. for the East Coast.
To THE EDITOR OF The Model Engineer.
" for
August
Dear Sir,—In “ Queries and Replies
25th, 1910, No. 204, re New N.E.R. Locomotives,
H. W. D. (South Shields), I send a cutting giving

particulars re the above, but there is one
obvious mistake—38-in. should be 28-in. stroke
and heating surface 3,456 should be 2,456.
will be suﬁicient
Perhaps these particulars
"
H. W. D." No doubt further information
for
u
out."
will shortly be
some

A MODEL ELECTRICALLY DRIVEN Monomn.
cells, which run both the gyroscope and the electric motor.
There is a reversing switch whose handle projects
over the side of the car, which catches in an upright
post, ﬁxed to each end of the track which causes
the car to run back and forth entirely by itself.
I have placed a 2-in. piece of brass tube, 1-in.
diameter, weighing 2} ozs., loose on the platform,
which rolls about every time the car reaches the
end of the track and reverses its movement.
It is very interesting to watch the gyroscope
swing over to one side or the other as the tube
rolls about the platform, just as passengers might
do in a full-sized car.
I started to build this car about two years
past and gave it up as a bad job until I saw Mr.
Johnson’s articles, which are the only clear explana
tions as regards
the working action of the
gyroscope that I have seen.
All his descriptions are very clear and to the
point; also his advice about continued perseverance
and adjustment, made me take up again the
“
bad job," the result of which has given a great

28x

‘
,
i
.
{

CAR.

Several of the new type are running, Nos. 699
and 697 being two of the latest, and very ﬁne looking
they are I hear——very much the same as the last
"
Heavier
Atlantics," but heavier by a ton or two.
frames by the cylinders and a better platform;
"
in.”—Yours faithfully,
splashers being set
R. H. GATES.
“There is now being completed at the North
Eastern Railway Company's works at Darlington
"
"
Atlantic
type
the ﬁrst batch of ten powerful
locomotives, which have been specially built for
trains on
hauling the heaviest and fastest>timed
These loco
the East Coast Scottish express route.
motives, which have been constructed from the
of Mr. “’ilson \Vorsdell, the consulting
designs
mechanical engineer of the North-Eastern Railway,
are provided with four driving and coupled wheels,
each 6 ft. 10 ins. in diameter; four bogie wheels, 3 ft.
7§ ins. in diameter; and a pair of trailing wheels.
The boiler is of abnormal
4 ft. in diameter.
dimensions, the barrel having a diameter of 5 ft.
6 ins, and a length of 15 ft. 10% ins.
The total heat
ing surface amounts to 3,456 sq. ft., and the ﬁre
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grate area to 27 sq. ft. The cylinders are 19) ins.,
The tender is carried
and the piston stroke 38 ins.
upon 6 ft. 9% ins. diameter wheels, and has a tank
and well capacity of 4,125 gallons of water, and a
It is provided with
fuel space for 5 tons of coal.
a patent scoop arrangement, permitting of a
further supply of water being taken up from the
Exclusive of the
track troughs whilst travelling.
tender, each of these engines weighs 76 tons 4 cwt.,
of which 40 tons I cwt. rest on the coupled wheels,
whilst the tender has a weight of 43* tons, so that
the engines in working order have an aggregate
weight on metals of 119 tons r4 cwts., constituting
them as the heaviest locomotives ever built for
the East Coast Scottish express services."

A Model De Laval Type Steam Turbine.
To TI-IE EDITOR or The Model Engineer.
DEAR Sir,—As so many descriptions of models
made by school-boys have appeared in THE MODEL
ENGINEER, I thought I would send a description
and photographs of a model De Laval steam
turbine that I have made during the last four
months or so.

shaft is steel with a brass covering to
it rust proof. The two rotors were cut
make
out of 3-16ths in. sheet brass, and the blades were
cut with a hack-saw. The rotors are of different
sizes—the larger being 2}ins., and the smaller
2} in. diameter.
The base is a piece of wrought iron, 6 ins. by
It has an inch hole
3 ins. wide by } in. thick.
in the middle, tapped for the casing support to screw
in.
There is a drain tap to let oﬁ condensed
The exhaust goes out through the top
steam.
and thence to a condenser, which, as will probably
be seen from the photograph, is simply a } lb.
baking-powder tin. There is a cock to let the water
to the force-pump
out, and this is connected
(not yet ﬁtted), which is driven by an eccentric
on the main shaft.

and the

The body of the regulator was cast in zinc and
The action
a mixture of other metals in a mould.
"
"
is on the
screw-down
principle, all the parts
The nozzles
being made by myself on an old lathe.
are the ends of rifle "pull-throughs," which do
The whole is mounted on two mahogany
very well.
boards, and the weight is about 12 lbs.

I have not tried

the model under steam yet,
have not completed the boiler, which is of
the vertical centre-ﬂue type, with four cross
tubes, and also ﬁeld tubes.
The boiler shell is
3-r6ths in. thick brass tubing, 5 ins. diameter
The ends are of I-I6th in.
and 12} ins. high.
and riveted. The ﬂue is
copper plate, ﬂanged
2 ins. diameter, and riveted to the ends.
Firing
is to be done by two No. 5 Primus burners, with
the sides pinched in. The rivets used are steel
5-32nds in. diameter by g in. pitch.
I would very much like to know how an ordinary
Primus lamp can be converted into a blowlamp.
I have tried several ways ; but none were altogether
successful.
The ﬂame is perfect, but as the vaporis
ing arrangement is too far away from the ﬂame
to get enough heat, it soon begins to cool, and
consequently the parafﬁn won't vaporise. If any
of your readers could tell me how to remedy
this, I would be very grateful.
Below are some of the leading dimensions of
the turbine z—Length over-all, 7% ins. (excluding
bottom baseboard);
breadth over-all, 5% ins.
(excluding bottom baseboard);
height over-all,
9% ins. ; length of shaft, (>1-ins. ; diameter, 5-16ths
in.; diameter casing outside, 3% ins. and 3 ins.;
diameter of rotors, 2; ins. and 2} ins.; pump,
in.
diameter,
stroke; condenser,
Q in. bore,
2 ins., length 3% ins.;
diameter of steam-pipe,
in.
diameter of exhaust-pipe,
inside;
3-16ths
nozzles,
g in. inside;
} in. widening out to 1 in.
inside diameter.
Material for model making is very hard to obtain
in this town, but even with this great drawback
my total expenditure on the model was :5. od.,
which I think is very small, considering the size.
in. lathe-carrier I had
This price also includes a
by a local blacksmith—Yours
faithfully,
forged
COLIN MACDONALD.
Cradock, Cape Colony.
as

END VIEw or MODEL STEAM

TURBINE.

The model is made entirely from scrap material ;
the casing is the brass covering of a water strainer.
I first made full-size drawings, and these were
I
very useful during the subsequent building.
made the end covers from the lid of an old coal
scuttle. I marked the outline with a scriber
and then drilled holes all round, the piece falling
out. They were then ﬁnished with the ﬁle and
all the necessary holes drilled.
The bearings are of thick-walled brass tubing,
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THE electric railway between St. Polten and
Gusswerk is the ﬁrst European narrow gauge
single-phase line. The gauge is ' [30 ins., and the
line is ﬁfty-ﬁve miles long.
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is on Thurs
"
White Horse,"
day, September 22nd, at the
Congreve Street, Birmingham, when models en
tered for this Society‘s competitions will be judged
It is requested that
by Mr. Henry Lea, M.I.C.E.
as many members as possible attend this meeting.
ANNUAL Mam-mo AND SUPPER—It has been
decided to hold a supper after the annual meeting.
This will be held on Saturday, October Ist, at the
“ White Horse," Congreve Street, Birmingham.
The meeting will be held at 6.30 p.m., in the
ordinary meeting room, and afterwards the mem
Tickets
bers will adjourn to the supper at 8
for supper will be 15. 6d. per head, and can be
obtained from the Hon. Sec.
Members are invited
to bring their friends on this occasion.
Should any
members not wish to attend the supper it is re
quested that they will not on any account absent
from the meeting, as there will be
themselves
plenty of business on the agenda.—All information

i

Societies.

is

Provincial

Birmingham.—The next meeting
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Thu followingor: selected
from theOkl'llS which havebeenrepliedlo
"wally:—
A. T. (Vt'allingtonl writes
[320] Wireless Bolt-Control.
intend making a boat to be controlled by radio-telegra by.
As
want to decide on the form of coherer to adopt. in Mr. eti
man's recent article in Tm: MODELENGINEER he advises ooherer
for one?
of the electrolytic type. Would you give me a
design
elegraphy,"
have Mr. Howgrave-Graham‘s book, “Wireless
but from his descriptionof an electrolyticdetector ap ars that
this the
in stale of conductivity.
in its normal condition
case with them all? if so, what sort of a current do they pass
through
also have in mind Mr. Blake's new form of iron sul
hide detector, 5 describedin lhe March roth, row, number of
TH: Moon. ENGINEER. Would this operate rough uu larised
sensitive polarised one, such as that escribed
relay, or would
by Mr. Howgrave-Graham,be necessary? Could you pleasealso
tell me at about how man revolutions per minute the wheel of
Lodge-Muirheadmherer ould revolve.
"
We believe that none of the " tele honic detectorsare suitable
for the purposedescribed,as their feral-ionof resistanceor other
second that no
fraction of
conditions lasts for so small
mechanism can follow the very transient forces produced. The
lightest ordinary relay mechanism much more massiveand
required to move further than the lightest telephonediaphragm,
by which the aerial messagesare received. We think, therefore,
that neither the Castelli, the electrolytic, the magnetic nor the
crystalline detectorswill be of any “so. (The sulphide detector
“crystalline.”) You will require some form of coherer that
not self-restorin . The speed of the wherer-wheel (Lodge-Muir
head) clearly indicated on page 99 of Mr. Howgravc-Graham's
book.
[395] Handicapping Model Sailing Yachts. F. D. (Dew:
you would handicap
would esteemit
favour
bury) writes:
the following model sailing yachts for us over courseof 280 yds.
.\~—CUTTERRic. B—SLopP Ric.
..
..
L.W.L.
45 ins.
36 ms.
.. i600 sq. 'ins. . . 1800sq. ins.
S.A.
..
..
1: ins.
ri ins.
B. ..
..
..
..
..
..
L.O.A.
..
..
54 ,,
5o ,,
lo ,,
Deepestdraught . .
r4} ,,
Tolal displacement
34 lbs.
19} lbs.
sailing under the W.L.
S.A,, rule.
It would be almost impossible to give fair handicap by time
allowancewithout know'
a little about the merits of each boat.
Perhaps the best way woud be to [ﬁducethe sail area of the boat
rule,
until she measuredas a io-rater under the W.L.
which A alreadydoes. Or, possible,the boats should sail few
trial races,after which fair time allowancecould be found for
which would most likely have to vary according to the strength
of the Wind.
G.
(Birmingham) Vi'rlles
[3941 Change of Occupation.
am now in the mineral water box-making hne, but having no
good prospects, think should like to go in for somethingelse.
Do you think,
technical school, could learn Well
went to

B

opening meeting of the \Vinter Session was
held on Monday, September 5th, at the
Caxton Hall, at seven o'clock, some sixty
members
being present to witness the demonstra
tions of various mechanical processes given by the
technical committee and others.
The electric
track, supplied with the current from the Society's
dynamo, was in operation, and Messrs. Allnians'
ﬁne electric locomotive shown at work. This
engine, probably the ﬁnest electric locomotive yet
made by a member of the Society, is of great in_
as it contains very complete controlling
terest,
mechanism—the starting, stopping, and reversing
being done electrically from the side of the track.
Mr. W. B. Hart showed a ﬁne fin. scale steam
locomotive with Joy's gear, and Mr. Fraser the
chassis of model motor-car in course of construc
tion, the frame of channel section having been
worked by hand with the hammer, prompted
many enquiries as to this method of construction,
which Mr. Fraser was good enough to answer fully.
Several other members brought parts of models
and machines they had under construction.
A
very pleasant evening closed at io p.m.
FUTURE Mesrmcs.—-\Vednesday,
October 5th,
demonstration meeting ; Wednesday, October 26th,
lecture and demonstrations on the latest develop
ments in wireless telegraphy, by C. K. P. Eden,
Esq., A.M.I.C.E.. A.M.I.E.E., etc.
NOT]CE.-—l\1l€mb€l'5
wishing to move an altera
tion of or addition to the existing rules of the
Society are requested to 'give written notice of such
alteration or addition to the Secretary not later
than October 3ist, so that notice of such proposed
alteration or addition may be sent to all members
before the annual general meeting,
to be held at
the end of November.
Full particulars of the Society and forms of
application may be obtained from the Secretary,
Hansen-r G. RIDDLE, 3;, Minard Road, Hither
Green, S.E.

i

HE

concerning the Society to be obtained from the
Secretary, C. H. Hawxssronn, 132, Boscombe Road,
'
Greet Hill, Birmingham.

I

(Reports of hurling: should be srnl lo the oﬂicrs 0/ THE Morin.
ENGINEER Without delay, and will be i'nurled in any par
ticular issue i/ recrvrd a clear nine days br/orr its usual doll
of publitﬂlionJ
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[435] Spirit Vapour Lamp for Model Steamer.
enclosc drawing (not reproduced)of model
(London) writes
marine boiler which am Using in my metre motor launch. My
the lamp. The present one consists of
trouble
long trough
filled with cotton wool and supplied with methylated spirit from
large tank. While this gives fair heat,
uses up spirit in
very Waslt'illi manner.
should be much obliged
you could
suggestsome form of methylatedvapour lamp, and, possible,
rough sketch of same. The boiler has to be worked up to its
fullest capacity, as the engine (one of Stuart's torpedoboat model
cnclosr'd,2-cylindcr) uses lot of steam.
suppose blowlamp
would not be at all suitable, owing to the length of the boiler and
the position of the tubes.
Methylatcd sririt gives lot of trouble usedin vapour lamps.
on account of its giving oﬂ steamwhen heated—dueto the water
nearly always found in it. We recommendthe use of benzine.
Certainly blowlamp could be used.
design for suitable one,
using benzine, given in our handbook, " Machinery for Model
Steamers," 7d. post free.
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“C G. (London) writes:
should
[444] Electrlc Furnace.
be greatly obliged you could give me the following information
re electric furnace wish to construct, but cannot obtain data
re size of wire, etc. Size of wire, also length, to be usedin winding
mufﬂe (3-in. by 2-in. by if-in.), platinum wire understood. The
current to be obtainedfrom the main, which alternatingcurrent,
10 amps. 100volts. Resistancewill be used to regulateheat.
There
no need to use platinum wire unless you have some
partimlar reasonfor doing so
would be exceedinglyexpensive
to buy. The questionof what wire to use must be decidedlargely
by the amount of electrical energy which you wish to dissipate
will be matter of cxperias heat from the wire. Probably
ment. Try
lb. of No. iii-gauge bare " Eureka " wire; this a
well-known high-resistancewire. Wind on the muf’ﬂeas many
turns as will go with slight air space betweenone turn and the
next. Connect the remainder in series, and the whole will then
draw io amps. approximately
connected to your mains.
the wire becomestoo hot add some more in series to cut down
the current to
suitable amount. We presume your muffle
or other non-electrical conducting material.
made of fire-clay
No. iii-gauge “ Eureka ” has resistanceof 18'84ohms per lb.
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[34!] N.L.R. Inside Cylinder Tank Engines.
(Clapton Park) writes: I should be very glad if you could let me
have a drawing of one of the N.L.R. rebuilt tank engines,such as
Nos. 118,in, or :09. I intend to makeit to i-in. scaleor ii gauge,
1°
driven by electricity.
.
We append drawing of the larger inside cylinder classof tank .
engine used on the North London Railway, which locomotives
now bear L.
N.W.R. numbers. No. 112 was built in 1865 to
designsof Mr. William Adams, and rebuilt in 1888. They origin
ally had a sandbox on top of the boiler. They are painted blaCk,
lined out round the tanks and bunkerswith broad outside band
composedof pale blue and yellow lines, and inside all a venniiion
line. The butler beamsand coupling-rodsare painted vcrmilion.
As the boilersare very small, they would not make good steam
model, and even for electric drive the boiler might be raised and
increasedin diameter,as sketch (Fig. 2). The engineswould then
make a very successfulprototype for a model. The drawing re
produced half full size for
model. The standard scale for
gaugeengines :0 mm. to the foot.

Iv” Mode/

[306] Alignment of Drummond Lathe. H. J. B. (Wimble
don Park) writes: Can you pleaseinform me what is the best
methodof gettingthe centresof the [5 (cylindrical bed) Drummond
lathe in perfect alignment. At times I have found my work not
strictly accurate, owing, no doubt, to the loose headstock being
slightly set over. Should the lathe be marked in any way to show
when the centre in poppet barrel is exactly over the centreof the
bed P
You will have to mount a truly cylindrical pieceof metal betwccn
the centres,and by meansof traversingthe slide-restfrom one end
to the other, gradually adjust the tailstock until it comesin perfect
line. There is no other meansof adjusting the latter or setting it
to its original position.

September 22, 1910.

1“

desireto go in the electrical
cnough for a factory ? l have a
5 this a good linc, and what are
line, such as armaturewinding. great
about the wages? Or could you recommendsome other class?
Without going into any lengthy explanation, we may say that
you will not be well advisedto give up your presentwork in favour
of anything in the electrical or engineeringline. The profession
is alreadyovercrowded,and even thosewho have servedthe regula
tion apprenticeship,and devoted practically all their earlier years
to the required training, often have a very rough time of it. it
would take you probably four or five years to obtain anything
like a sufficientknowledgeto enableyou to obtain a post at a living
wagein any manufacturingconcern,and even thenyou would be at
the disadvantageof not having served in the shops. There is. of
course, no harm in your attempting to obtain what information
you can through eveningtechnicalclasses,and successwill depend
entirely upon your exertions,the time you can give to the extra
work, and your natural aptitude for the work.

and Electrician.

lzl

284

'

The Model Engineer and Electrician.

is

(I) Particulars of Tue MODEL Esmme Speed Boat Com
petition will be found on page 3Iq, April 7th issue of this year.
(2) We do not grasp exactly what you are in difficulty over, be
cause your sketch (not reproduced) not clear.
We may say,
however, several boats have been built having cross-sections
somewhat as you indicate, notably The Incubus and Folly 11!.
you refer to recent issuesyou will ﬁnd illustrated descriptions
of both boats.
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[405] Dynamo Sparking: “NLE.” Dynamo Castings.
A. R. (Bonnyrigg) writes:
have dynamo, 25 volts
amps,
sparks tre
which does its work very well indeed—only that
mendously at the brushes and commutator,wearing the latter
rapidly. This
serious, as use
for charging accumulators—
not as hobby, but as
of my business,and has someheavy
and continuous runs. gart
have tried, think, everything, even to
the extent of
commutator poles. Perhaps you can suggest
ﬁtting was much taken up with the design of the
something, then.
4-polemachineshownin the ﬁrst numberof Tue M0021.ENGINEER
of this year, and have a thought to try and construct one to take
the placeof above. Could you tell mewhereto getsetsof castings,
etc., cheapestconsistent with quality?
Provided that the machine properlydesignedand constructed,
the sparking
probably due either to your trying to take too
great an output from the machine, or to
short circuit in the
armature. And provided you have tried shifting the brushes,
and know you are not over-running the machine,we recommend
thorough test of the armature. Castings for Tar. Mooci. EN
GINEER dynamo can be obtained from H. Smith
(30., Millings
- Mill, Eccleston Street, St. Helens.
a
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W. (Clapham
[425] Striking Gear for Electric Clock.
"I.
"
Common)writes : I havesuccessfullyconstructeda Synchronome
time transmitter, and I am desirous of ﬁtting a chimin attach
ment to same,to strike on four belLs—thequarter, ha f, three
quarters and whole hours; and a separate gong for number of
hours in the usual way. I believe they are worked by a drum
with pins at intervab that catch in gong hammers. Are tin-re
separate drums for chimes and hours? Do you advise drivi I;
by electricity, as I do not Want to have to wind it up? I have
your back numbers for about a year, but I do not uite seewhat
l want, and I shall be glad if you can referme to any ack numbers
containing information on the subject.
You must be prepared to exerciseyour own judgment in this
matter. As regardsthe making of the bells to be actuatedby an
hints likely to be of service
electric current, you will ﬁnd some
to you in Mr. Pike's article on “ Electrical Chimes," in our issue
of January 7th, 1904 (3d. post free). We do not recommend
the use of drums asyou suggest,but think a simplemethod could
be devised of letting the clock make a brief electrical contact at
the times desired, allowing a relay current to pass to the bell
bobbin.
L. S. K. (Forest Gate) writes:
[400] L.T, & $.12. Locos.
I should be much obliged if you could publish outline"drawings
possible)of the L.T.S.R. iocos. Kentish
elevationsif
(side and end
"
Town 6r
and “Thundersley 80.” Also have any publications
Bsued coloured plates of both?
You will ﬁnd drawings of the L.T.S.R. enginesyou require in
our issues of January mi and 15th, 1902, and December 30th,
1909. No coloured plates have, to our knowledge,been published
of either class of engine.
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L. (Tunbridge Wells) writes:
[406] Aids for the Deaf,
understand there are electrical ap liances as aids to hearing,
somewhaton the telephoneprinciple, ut the price askedfor them
places them altogetherbeyond my reach. Do you think
would
be possibleto buy the separateparts and get an electricianto put
them together,and so, could you give me any idea where they
could be obtained
shall be very glad of any information you
can give me, or
this
not in your line, perhaps you could tell
me where could get the information desired.
few yearsagowe published coupleof articles on “ Mechanical
Electrical and other Aids for the Deaf," which would probably be
of service to you. See our issues of September nth and roth,
1907. Copies of these issues are still obtainable from our pub
lishing ofﬁce, price 3d. each, post free.
am
[410] Electrolysis of Water. C. B- (llfo-“dl writes:
trying to decompose water by an electric current. Using an
induction coil
fail to produce any bubblesat either of the sec
ondary electrodes. The coil works all right out of the decomposing
bath and produces an easy r-in. spark.
have as
source of
current two volt 40 amps. accumulatorswhich, being connected
in series—without the coil— 'ves quite satisfactory results, but
as understand coil shouldgivesuch goodresultsin this direction,
as could hardly be compared with the current direct from the
accumulatorsowing to the intense pressureof the current in the
secondarywire. Will you kindly tell me whether am to expect
at all, using a coil, and to what you attribute my
resaults
:inv
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L. L. C.
Office Experience.
[390] Getting Drawing
(Glasgow)writrs:
am very desirousto get into drawing ofﬁce
as an apprentice.
have done three years in the shops: part of
that time servedin a repair shop in the Channel Islands, where
experiencein foundry, ﬁtting and smith's work. At
had
present good
am in the ﬁtting shop of
marine engine builder at
Govan. Could you tell me under what termsapprenticedraughts
men are taken, and also
difﬁcult to get into the drawing
ofﬁce
The ternts on which apprentices are admitted to the drawing
ofﬁce vary very much with different ﬁrms. You can only ﬁnd out
by enquiring at any particular works which
considersuitable
for giving you the experienceyou want. you
you are not bound
to stay with your presentemployers,and do not think them suit
able for giving you drawing of’ﬁceexperience,write to other ﬁrms
telling them your experience, qualiﬁcations and requirements.
If you wish to qualify as a practical engineer,you would do well
to stay in the shops for a longer time.
M. M. (Bach. Alton) WIRES!
[397] Speed Boat
the len th ?ueries.
L.W.L. allowed in the A and classesof
(I) What
boats entering for HE MODEL ENGINEERspeedboat competition
(2) Could you enlighten me as to the probable behaviour of a
ft.
ins. speed hull with bows formed as per enclosedsketch,
instead of the usual form (dotted lines). The boat would have
ﬂat bottom, almost vertical sides, and be of the same draught
throughout. Would her bow have the same tendency to rise at
a high speed
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You would do better to use your accumulators without the
coil as source of current. The coil can give very little current
indeed, though at a very high voltage. And it is a current you
want for decomposingwater, quite a small voltage is all that is
required. Use your accumulatorsconnecteddirect to the bath.
It will promotethe action if you add about 14 per cent. of caustic
soda to the water.
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Telephone.
[420] Connections of Inter-communication
C. C. (Dublin) writes : I should feel much obliged if you can supply
me with a diagram of the internal connectionsof a telephone,as
usedon an infer-communicationsystem of ten lines, with separate
ringing battery situated in a central position of the lines. Please
show, if possible,the connectionsalso of the hand-combinationof
receiver and transmitter. A short explanation of the different
and ringing would be greatly appreciated.
circuits when
5 own Station 1 is supposedto be ringing Station 5,
in positionspeaking
and for that purposethe lever selectoris movedinto contact with
Stud 5, all the leversat the other stations beingin en agemcntwith
their respective R or reply studs. When the handle of selector
leverat Station 1 is on Stud 5, and ringing key is depressed,current
ﬂows from ringing battery carbon, through ringing key, over
selectorswitch, along line No. 5, on to Stud No. 5, at Station 5,
over wire loop to reply stud, through 5-olun bell to stud marked
A, through back contact of hand microtelephone,along leverof
microtelephoneto contact B and back to common return or zinc
side of central ringing battery, thus completing ring circuit and
ringing bell at Station 5. The ringing of any other of the ten
stations (ﬁve only of which are shown, on account of space and
labour) is accomplishedin exactly the same way. When both
and depress
partiestake up their respectivehand-microtelephones,
the ringing circuit is discon
the key in hand~microtelephone,
nected by the key leaving the back contact, and the speaking
circuit is completedthrough the key and the two front contacts.
Current then ﬂows through the primary winding of the induction
coil, microphone, bottom second contact of key, and back to
battery. On speaking into microphone the resistancevaries in
circuit of the primary winding of induction coil, which induces a
correspondinghigh potential current in the secondarywinding of
coil, which is traced from the secondary winding at Station 1,
through selector,along line 5, over loop line at Station 5 to reply
stud, along selector lever, through secondary winding of coil,
receiver,first bottom contactof hand-micromlephonc,key in hand.
microtelcphone,to common return, along commonreturn, to Station 1, alongwire to B Stud, through key in hand-microtelcphone,
ﬁrst bottom contact, receiver and back to secondarywinding of
induction coil. When instruments are sent out by telephone
manufacturingcompaniesthe loop wire betweenthe line studs and
the R stud is omitted, and must be put in by the contractors;
this allows of all instrumentsbeing wired the same, it only being
necessaryfor the installer to connectNo. 1 instrumentloop between
No. 1 Stud and R, No. 2 instrument loop between No. 2 Stud
and R, No. 5 instrumentloop betweenNo. 5 stud and R, and so
on right through the system. With the system shown it is not
necessaryto replace the selector switch on to R stud after re
ceiving and answeringa call before he can be rung up again. but
it is abolutely necessaryto switch selectorlever back to R stud
before the called-up station can reply to a ring. Intercommuni
cation telephonesare now on the market which can leave the
selector lever in any position, and can receive a ring and also
speak irrespectiveof the position of selector. This result is ar—
rived at by having an automatic arrangementattached to the
hook on which the receiveror hand-microtelephoneis hung, but
the mechanical parts are complicated, so the above system has
beendescribedas being the simplest.
R. C. (Anerlev) writes:
[372] Model L.B. 6: 5.6 R. Loco.
i am making a {-in. scale (i-in gauge) L. B. & S.C.R. locomotive
ist,
x909,and shouldbe glad
issueof
April
to
drawingin
your
(tank)
if you would answer me a few queries in referenceto same. i
power
out
of
the
loco.
as possible. (1) Size
much
want to get as
of boiler, togetherwith number of water tubes? (2) Size of cyl
reversing
for
same?
Simplest
inders? (3)
gear
(4) Thickness of
for same (the
boiler material (i prefer r-r6th in.), and working
“
Would
two
No.
Primus"
burners be
boiler to be brazed). (5)
4
sufﬁcient firing for boiler? (6) i wish to have a pump working
by eccentricoff one of the axles, and should be glad of dimensions
,for same. The loco. will be nearly 24 ins. long.
We should adopt rr-roths-in. scale, except in the matter of
you are intending to run
total wheelbase,which may be {-in.
the engine on sharp curves. The outer boiler would be 3* ins.
diameter, and the ﬁrebox may be at least 4‘ ins. long extending
further back into the cab. The inner boiler would be 2}
“ ins. and
Primus "
you couldemploysix water tubes. Only oneof theNo.
necessary.
The
cylinders
will
be
found
should
be at
burners
(2)
least 11-16fhs-in.by rl-in. With well superheatedsteam employ
eccentrics,or
Slip
(ireenly's
modiﬁcation
of
{-in. by xi-in. (3)
ample.
joy's gear. (4) x-roth in. thick tube for inner boiler
longer,a
permanentby-pass,
diameter
in.
(M Use 5-16ths
1-64th
to 1. Work
off the rear
diameter and gear pump own to
axle. The locomotivewill be at least 25} ins. long over frames.
W. M. Sal
(415] Steadylng Resistance tor Arc Lamps.
lord) writes: Some time ago purchased through your payer
hand-fedarc lamp having carbons 13mm. cored, and mm. solid,
has no resistance
requiring about 10 amps. of current, but
supplied with it. Could you tell me how much high manganin

\hq}q¢7\.Q
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resistancewire (rs-gauge) I should have to put in series with the
lamp P
You should get good results running the lamp on 50 volts with
about a dozen yards of N0. 15 S.W.G. manganin wire in series.
It will be an advantage to have a greater amount of resistance
available and arrange to have it adjustable.
M- F- A. (London)
[484] Joining Out Driving Bands.
writes: Is there any satisfactory method of jointing a gut belt,
in.
or
thick,
in.
apart
from
the
hook-and-eyemethod?
l
3-r6ths
very unlucky with books and eyes.and continually breaking
tlham
em.
For joining the gut bandswe do not know of any other method
so satisfactory as that of mung hooks and eyes. If this method
were properly employed,you would not have trouble. Make sure
ﬁrst that you are using the right hooks and eyes. They should
be of good quality, and of such size that the outside of the eyelet
is the same in diameter as the gut. To fasten in the ut, taper
the end a little to make it enter the hole easily, work it in until
the end projects through by about i-in., then take a hot wire
and burr over the endof thegut.
0 H- B. (Saﬂrvn Walden)
[140] Vaporisln Spirit Lamp.
writes: Can you kindly let me have a rough sketch of the spirit
blowlamp as used on Bassett-Lowke’s(L.W.R. engineand others ?
The system is extremely simple, but some experimentwill be
required with any lamp of special dimensionsas the thicknessof
metal in the various tubes and the diameter has somethingto do
with the successof the lamps mentioned. The main idea is not a
new one or patentable. An ordinary reservoir and wick tube is
employed. Over this wick tube ﬁtted a gas tube with holes in
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of a shed and take a pipe from that down through the roof to the
motor, and then take.a pipe from the motor back to the barrel
again? It would be about a 5-ft. fall from the barrel to motor,
and if that would answer, I thought that the dynamo could be
left running for severalhours at a time, and would, perhaps,then
charge the accumulators. l have only a hand wheel at present,
but think a water motor would be best.
(i) Since your dynamo will not light lamps nor charge a couple
of 4-volt accumulators,it certainly seemsthat the fault is in it.
The fact that you can feel the current strongly on your tongue
does not say much for its output. Ten volts is a suitable ressure
for charging two accumulators. These should be join
up in
series,the positive tern.inal of one beingconnectedto the negative
terminalof the other ; and a small resistancemay be used in series
if currentis too greatwhen the accumulatorsare ﬁrst put on charge.
etting the dynamo to work properly, see our
For assistancein
Handbook, “ Small‘Dynamos and Motors," 7d. post free. (2) Yes,
a i h.-p. water motor would beof ample powerto drive your motor.
But how you are to run it " for several hours at "a time " from a
supply consisting of " a half barrel on the roof we should be
interested to know. It" sounds rather as though you had solved
the “ perpetualmotion problem.

New Catalogues and Lists.
and Northampton,
Messrs. Bassett-Lowke. Ltd., London
“
have just issued a new booklet, entitled Run your own train
service." It is written specially for thosewho
are as yet unacquaintedwith the instructive
and fascinating hobby of model railway run
ning. A number of black-and-white draw
ings appropriateto the text add considerably
to the brightnessof the production,which we
commend to the notice of all who would
" run their own train service."
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VAPORISING SPIRIT LAMP.
the top as shown. A pilot or vaporising light is ﬁxed at a con
venient lace on the supply pipe to vaporise the spirit in the gas
tube anciJalsoto relight the spirit vapour should the latter go out.
The ﬂame of the pilot light may be made capable of regulation.
This type of vaporising spirit burner is somewhatuncertain in its
action if used in a ﬁrebox of a locomotivewith a tubular boiler.
The action of the exhaust tends to blow the flameout.
[23,540] ’Wiring for Haulage Signalling.
W- l- "
(Doncaster) writes: Is it possible to have a system of haulage
(underground) wired up by means of any apparatus to
iilgnals
ow all the bells to be rung from any point along the road without
using three wires or two wires and earth return—La, by simply
using two bare wires?

O

ﬁ—

(Di—IO

i

BELLS FOR HAULAGE SIGNALLING.
Yes, the bells should all be connecteddirectly across the line
wires, and each push with a battery in seriesshould also be con
nected across as sketch. Each battery must be such as to give
a current equal to the sum of thoserequiredby all the bells.
[23,676] Troubles with Charging Plant. W. B. (Maid
stone) writes: it) I have a io-volt 5-amp. dynamo for lighting
and charging. l have tried to charge two 4-volt accumulators
with it in various ways, but cannot do so. The two 4-volt accumu
lators are supposedto give ﬁve hours'light each,and thecharging
rate { amp. for eight hours. Would m dynamo give too strong
a current for them? if so, what co
1 do to charge them!
Should I have to have more than two accumulators? i cannot
even light two 8-volt lamps off the dynamo, althou
if i put
the wires on my tongue the current is very strong. an the lamps
light all right. (2) Would a } h.-p. water motordrive my dynamo
the way that I suggest—thatis, to place a half barrel on the roof

Messrs. Winterlngham. Ltd.. 16.
St. Andrew's Street, Northampton, have
recently brought out a new ﬁshplate with
several noteworthy features. It is an im
provement upon the soft metal ﬁshplate
which they originally brought out some six
or seven years ago. When used on portable
tracks the old type was apt to get damaged
by being'sofrequentlypushedon the rail. The new pattern can
be used,without fear of this damageoccurring, for an almostin
deﬁnite period. it is made of a kind of very hard springy brass,
which has been found to possessjust those qualities desirableto
make a satisfactory job. Free particulars and price (which is to
be the same as for the original white metal ﬁshplates) can be
obtained from Messrs.Bassett-Lowke, Ltd., of Northampton, and
112,High Holborn, London, W.C,

A, Melcombg, Castle Road, Bedford.—-A list of materials
‘and accessoriesfor model aeroplane building has come to hand
from this firm, who are, no doubt, knovm to many readersas
the makers of the “Aerospecd” propellers and accessories. A
ew practical “("05 on materials and model aeroplane building
have. been included, and these should
be useful to many who have not a wide
experienceto assist them in their choice
and practice. 'lhe list will be sent on
receipt of two stamps to cover cost and
postage.
Messrs. Siemens. Bros.’ Dynamo
Works, Ltd" Tyssen Street, Dalston,
London, N.E., recently placed a striking
testimonyto the worth of “ 'lantalum'
lamps before us. We reproduce the fol
lowing,Ifrom their letter: " A correspond
ent in Doncastersendsto a contractor the
following testimony to the economy{of
N’2354a
"l'antalum’ lamps:
'Three years ago
you put in my electric light installation
in Avenue Road, with “ Tantalum"
lamps. There are ten lights in constant
use. Up to now wehaveonly requiredtwo newlamps,and thelights
are as good as ever.’ Evidently another satisfied customer.”
Messrs. Siemens Bros. also inform us that they will shortly be
placingon the marketa seriesof eighteennewprismaticreﬂectorsof
the Holophane type,speciallysuitablefor metalﬁlamentlamps,and
more particularly so for their well-known “Tantalum” lamps.
These reflectorswill be of handsomeappearanceand will be of
novel design,inasmuchas the prismsthereuponwill be of a totally
new shape,ensuringgreat efﬁciencyas well as a good appearance.

O

ll

The Ariel and General
Re airs.
Ltd.. Camberwell
illustrated, catalogue describing the
New Road, London—An
severaltypes and sizes of the well-known French light car, the
“ Hurtu," hasreached us from this ﬁrm,
who are the sole
concessionairesfor Great Britain and the Colonies. The list
is well got up, and may be consulted with advantageby anyone
interestedin such matters.
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The Ed ltor’s Page.
T

for a model
everyday occurrence
who has done nothing more than
recruit his health—mental and physical—by
the making and repairing of models of various
normal types. to ﬁnd himself the subject of an
illustrated article in one of our great illustrated
weekly journals; yet such has been the experience
of a recent contributor of ours, the Rev. J. Shores,
It is an interesting sign of the times
of Darlington.
that our contemporary, the Graphic, should have
devoted some space to an illustrated outline of
Mr. Shores' hobby in its September ioth issue,
the more so, perhaps, because there is no ﬂavour
of the abnormal about any of Mr. Shores' work,
nor any attempt at great eccentricity which so
often wins popular admiration when real mechan
ical ability fails.
Our contemporary states one
aspect of the case for model engineering so well—
"
that
the hobby-horse is the horse to be ridden
while the jaded ones are resting"—that it is
greatly to be regretted it did not manifest an equal
with the subject throughout.
The
familiarity
reader is told—" It may not be generally known
that model engineering has now become quite an
industry, several ﬁrms being occupied exclusively
in making model engines, boilers, and accessories."
This concluding observation presents the situation
It is really too
in an extremely modest light.
modest, as even a glance at our own advertisement
However, we are happy to say
pages will show.
we do not anticipate that any of our friends in the
trade will oblige by going out of business in order
to make the above quotation conform with the
facts as they exist to-day.
IS not an

engineer

1

i

Q

\Vithin the next few weeks we shall be publish
ing some notes on a recently constructed model
railway from the pen of an old friend of THE
The matter
Moor-:1. Exomerzn, Mr. S. Y. Knight.
will make a welcome addition to what has already
under that heading.
\Ve might
been described
mention that in the course of conversation with
Mr. Knight recently, he expressed a desire to see
a Society of Model Engineers formed in Cardiff.
We do not think there should be any difﬁculty in
this direction, and no doubt if readers in that part
in communica
of the country will put themselves
tion with Mr. Knight at City Chambers, 47, Queen
Street, Cardiff, the necessary
preliminaries will
soon be settled.

Answers to Correspondents.
H. “’OOLLEY

(near Bath).—-See “Telephones
Microphones," 7d. post free.

and

September 22, 191 o.

"
H. E. (Gainsboro').—The term “ parts in the case
The pro
you mention means units of volume.
portions remain the same whether you take as
unit volume a teaspoonful or a bucketiul.
W. G. (Boulder City).—Please see the series of
articles, “A Model
Fowler
Type Traction
Engine," still running in our pages.
You would
probably ﬁnd them~very helpful.
C. J. I. (St. Neot's).—-See
the design of the M.E.
Re motor cycle
éh.-p. gas engine (Vol. XIV).
castings,
enquire of our advertisers dealing
in petrol engines.
GEARED PROPELLER SHAF'rs.—If the gentleman
who recently addressed
an inquiry to Messrs.
T. W. K. Clarke and Company, of Kingston,
about geared propeller shafts for aeroplanes
will kindly send his name and address (which he
omitted to give), a quotation will be iurnished.
A. G. (Balham).—" Model Sailing Yachts " (is. 3d.,
post free) would help you with the hull, and a
search through our back vols. would bring to
light information on any special points about
which you may be in dilﬁculties.
C. H. H. (Gosforth).—\Ve have not published such
drawings as you require, nor is it within the scope
of our Query Department to prepare
them
for you.
The design in our issue of May 19th
last might be found of value to you.

Notices.
The Editor invites corres ndcnceand original contributions on
all amateur mechanicalan 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 of
rejection. Readers desiring to see the Editor personallycan only
do so by making an appointmentin advance.
This journal will be sent post tree to any address for r35. per
annum, payable in advance. Remittances should be made by
Postal Orda'.
Advertisementrates may be had on application to the Advertise
ment Manager.
How T0 ADDRISS errnns.
All correspondencerelating to the literary portion of the paper,
and all new apparatusand
price lists, &c., for review, to beaddressed
to Tm: EDITOR, “ The Model Engineer," 26-29, Poppin's Court,
Fleet Street. London. E.C.
Sole Agents for United Slates. Canada. and Mexico! Spon and
Chamberlain, 12 . Liberty Street, New York, U.S.L, to whom
all subscriptions om thesecountriesshould be addressed.
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Lessons from the Laboratory.*
A Former Wound Armature.

Under this heading, we intend from time to time
—-as far as possible consecutively—to describe in
detail, with the aid of photographs, rather than
with drawings, the general construction of and
method of procedure in producing a former wound

Fro.

I.—THE

CORE

The particular armature furnishing our
armature.
illustration has been made in the Laboratory, so
far as the winding is concerned, by the combined
eﬁorts of several electrical students, working under
instruction.
Before giving any details we propose to make
to be covered.
By the ex
quite clear the ground
“ armature " we do not mean the commuta
pression
tor, as it is intended to deal practically with the
formation of the armature core in relation to the
spindle—that is to say, the building up of the same
and the subsequent manufacture
on the spindle;
of the windings, and their application to the core.

“’e shall only illustrate

the commutator in relation
to the windings, showing the joints, etc., reserving
the subject of commutator building for later notes.
The size armature treated is that of a 25o~watt
machine, and such dimensions as are given mayxbe
taken only as a guide to any reader making a

MOUNTED

ON SPINDLE.

having somewhat similar
250-watt armature,
as the diversity of
quantities in the winding;
proportion between a 2-volt and 200»volt armature,
and all those in between of' the same power would
necessitate
considerable variation in the
pro—
portions.
Also, we do not propose to enter into
any theoretical considerations, assuming right oil
that the interested reader knows what he wants,
so far as design is concerned,
and is coming to our
column to learn how to produce it.
['Tlu item appearing underHushandingare basth work actually
done, and apartments carnrd out in THE MODEL ENGINEER
Laboralory and School0/ Mahamch
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The Spindle and Core.
The photograph Fig. i

with its axis.
The locking ﬂanges of the core
a and c’ are of gun-metal, the former of the two
being bored to ﬁt exactly the portion d, sliding
over its plain part, and further faced to bed up
against the shoulder of h, the latter a’ being of the
same
dimensions, but internally
threaded to
articulate with the threaded portion of d, and
having tommy holes for actuating in this particular
Between these ﬂanges is jammed up
(see Fig. 1).
which
tightly the core
composed of 100 lamina
tions of the form shown in Fig. 2. These stamp—~
of
charcoal
iron
are
ings
31- ins. outside diameter,
by about -019 in. thick, and carry upon one side
of their g-in. bore a tooth, which fairly ﬁts cross
ways the slot along d. They are formed with
24 slots equally spaced round the circumference,
the depth and width of which are
in. and
5-32nds in.; and are dressed with a coating of
shellac varnish entirely over one side.
The total
width of the core of its 100 laminations, which
"
"
must be carefully
threaded
on with a shellac
ﬁlm between each (i.e., all the same way),
a
under
triﬂe
ins.
On the section, Fig. 3, the
laminations are indicated only at either end,_ the
section
through slots being shown at ee.
The
indented portions ff, at a distance of about r0
laminations from either end, and covering a length
of the same number, have reference to the ﬁnal
binding of the armature (about which more later
They are formed by placing in their order
on).
the requisite number of stampings slightly less in
diameter than those of which the greater part of
the core
built up.
It
not advisable to try and turn out these
indented portions, with the core completed, unless
all the slots are tightly wedged with wood slips, as
the leverage
brought about by the resistance
to
the cut
apt to strain, or break off at the root,
of
the
some
for it must be remem
projections;
bered that the core
not equivalent to solid metal,
2

is

i

is

[2,

shows the general design
of this portion of the machine
as it appears when
built up, and further reference is also required to
which
is
section
a scale
of the same.
The
Fig. 3,

I

l

is

spindle (variously marked g, h, d, a on Fig. 3) is
IO ins. long, and is turned to
in. diameter at
both ends gg, which portions are the journals
The portion h,
articulating with the bearings.
turned to 13-16ths in. diameter, is shouldered down

is

FIG. 2.—ONE OF THE STAMPINGS.

is

is

'\

FIG. 3.—5me ELEVATION or THE ARMATURE Com: AND SPINDLB.

c

is

it

may be clamped up. The usual
however tightly
method
to select such laminations as are to make
up the smaller diameter, mount them on a slotted
and
screw mandrel between two plates similar to
c', which plates have previously been turned to the
It ﬁrst
diameter the laminations are to be made.
these score or more plates be mounted thus, and
very tightly clamped with a nut against a shoulder
will be found then
similar to the core mounting,
an easy matter to turn them down without breaking.
it

a

is

1»

d

Z

d
is

is
2

is

4,

carrying the armature core,
to the main portion
screwed with
in. in diameter, and
which
20 threads per in. for a distance up from the end
further shouldered down to a
remote from h.;
in. in diameter, designed to carry the
portion a
carries
slotted
The portion
commutator.
in. in width and 3-32nds. in.
keyway (1’ about
deep (shown in section at top of spindle, and also
in cross section at right-hand end of same), which
parallel
slot passes along its entire length, and
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A Useful Setting-out Plate.

the

plate

chosen

Model Aeroplane—Notes.
By “ AEROPHILE.“

A Steam Power Plant.
when I wrote
As I expected

an article a few
back extolling the manifold virtues of
weeks
steam as a power for model aeroplanes—and full
sized ones, for that matter—and promising to go
further into the matter later on, I have not had
to wait long before receiving some encouragement
The following letter from A. H. W. N.
to proceed.
is interesting, because its typiﬁes the requirements
"
“
of the
steam-inclined
model
and attitude
extanso.

"

pine about 5-in. thick, see that it has no knots in it,
and plane same down on both sides to rather under
Now cut to length across grain, which
{- in. thick.
should be 9% ins., and plane up long edges parallel
to each other and square to ends to a width of about
7§ ins.; and prepare two ﬁllets 7i ins. long by
n-roths in. wide by 5-16ths in. thick, and run
these, by means of long ﬁne french nails, along
Sandpaper
either end ﬂush with one surface.
all over and take it along to the foundry with
explicit instructions to cast it face downward,
the metal being cast iron. Blow-holes occur chieﬂy
at the top of castings and a few of these, while a
nuisance on the surface of our plate, will not
When planed, if any
matter on the under side.
blow-holes are apparent on the surface they may
in. holes tapped out.
be drilled through and
These latter will be found very useful for attaching
and clamps for
work by means of setscrews
Indeed, a few
purposes of accurate marking off.
extra holes of this sort will be found useful adjuncts.
The planing of this plate is a matter for an
engineer’s
shop, where they have a small planer,
as it would require rather a large shaping machine
'to plane 7 ins. by IO ins. The operation need not
cost more than a shilling or two as the principal
surface will require only two cuts—one for roughing
out and cleaning up (11¢. taking out the whole
the other for ﬁnishing.
of the rough surface),
The edges and bottom can be ﬁnished in one cut,
if it is a fairly deep one. In any case see that
the planed side edges are kept square with the
ends

i

dimensions,

be

elaborately stiffened, to avoid any malformation
brought about by their weight where unsupported ;
but for all practical purposes, such as the reader
will require, the dimensions given will answer
.
well enough.
\Ve propose, when time and space will permit,
with illustrations, the method of
to describe,
scraping up a surface to a surface plate.

aeroplane enthusiast,

PLATE.

of larger

made with a third
ﬁllet across the centre on under side, to obviate
any sag; also if the plate be made to dimension
as above, but thinner. Surface plates proper are
generally supported on three points, and are also

\

USEFUL SETTING-OUT

is

it may, with advantage,

The illustration, Fig. 4, shows a handy setting
out plate the writer made and has used for some
years, which is sufﬁciently accurate (and remains
Surface
so) to use generally as a surface plate.
proper—that is to say, dead level and
plates,
accurately scraped-up plates with a ﬁnish like
The old
glass—are almost a thing of the past.
used to carefully scrape
fashioned engineer
up
slide and regulator valve faces, to such a plate,
but experience shows that valves generally wear
themselves to a ﬁt in a fraction of the time taken to
ﬁtting,
ensure
the same
by accurate bench
especially if the contiguous surfaces are planed
at right angles to each other in the matter of
direction of cuts.
The size of plate shown is 10 ins.
by 7 ins. by ﬂ-in. ﬁnished thickness, and it is planed
in addition to the tops, on both the long edges,
and on the bottom edges of the supporting ﬁllets.
These latter are across either end on the under side
and are a total depth of I in.
To make a pattern, procure a piece of white

FIG. 4.-—A
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I

therefore give it in

Could you throw a little light on the con
struction of a steam plant for an aeroplane?
I ﬁnd the greatest difﬁculty is the cutting down of
weight. I wish to know whether it is really worth
following up, and the general lines I should take
constructing it. Which would be best for the
engine? (a) Double oscillating cylinders opposed;
(b) D.A.S.V. cylinder geared with bevel wheels or
If (a)
direct driving; (5) piston-valve cylinder.
is used a ﬂywheel is necessary, I suppose.
Perhaps,
however, the propeller can be made to take its
My idea was to have opposed S.V. oscil
place.
The propeller
lating cylinders on a light frame.
would have a. weighty centre or ring. The boiler I
proposed to make from a Czementium tin. The
furnace would he provided by 'Spiritine,‘ carried
in a receptacle below the boiler. The boiler would
hold very little, but perhaps enough for the purpose.
Any help will be greatly appreciated, as I am
experimenting in that direction now."
My correspondent goes on to make certain
for gearing arrangement of engine,
suggestions
carrying cylinder inside boiler, etc., and says in a
footnote to a sketch, " Are tubes really necessary
for the boiler P—they certainly add to the weight."
I think that the best thing I can do in the cir
cumstances is to describe and illustrate a steam
plant which has actually worked, and as it is ad
mittedly in some respects a somewhat crude affair,
make some suggestions as to how it can be improved.
First, as to the aeroplane; this is a monoplane
of the ﬂat-tail type, following the lines of the Avis
The spread of the
and Santos-Dumont machines.
main planes is some 6 ft., and the total surface
available for lifting is 6-85 sq. ft. The total weight
of the machine with tank full of water, and fuel
tank ﬁlled with petrol, is 3} lbs., of which the aero
plane itself weighs 1 lb. 6 ozs. This, of course,
includes, propeller, running chassis, etc.
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"
The steam plant itself has been
bodged up
out of a number of parts that happened to be
handy, few of which are really suited to the work
The plant is illustrated diagram
they have to do.
matically in Fig. I, in which A represents
the
This, in actual fact, is a two-cylinder
engine.
single-acting launch engine, with cast-brass cyl
inders .and aluminium crank chamber.
It is,
I believe, of the type made and sold by Stuart
Turner, of Henley-on-Thames, and is of so massive
a build as to be really quite unsuitable for aero
plane work. Nothing on it, however, has been
lightened, as little time was available for building
the plant, and the only change which the engine
has undergone is the considerable enlargement of
the steam ports. The bore of each cylinder is
i in. and the stroke u-ioths in.
B is the ﬂash boiler which supplies the steam.
It is made of a length of 6 ft. iii-gauge copper
in. external diameter, which is
tubing, 3-16ths
coiled into the form shown in perspective in Fig. 2.
It is then a shade over 6 ins. long. The whole
thing is surrounded by a tubular cowl of asbestos,
the position and shape of which is also shown.
This cowl has holes about 1}in. in diameter pierced
in it all along, and is open at both ends, the nozzle
of the blowlamp being brought right up against
one end.
One end of the boiler is carried direct
to the engine,
where it is soft-soldered into the
valve chest nipple. The other end is similarly
directly coupled to the force pump indicated at
C in the drawing.
“

and

Electrician.
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of a. screw-down ﬁller cup pirated from
an oil~can.
The container is placed, as shown,
so as to have a head of 2 ins. over the pump, the
feed of which is thus considerably facilitated.
The outlet from the pump is connected up to
in.
the boiler coil with a brass tube 20-gauge and
addition

i

diameter outside.
The blowlamp, which of course is really the most
important factor of the whole plant, is labelled E
in Fig. i. It is of the most simple description,

and burns petrol, yet is extraordinarily efﬁcient;
so much so that if allowed to play on the dry
boiler it rapidly melts holes in the copper tube.
up and
The reservoir is simply a tin soldered
ﬁnished with an ordinary tyre-valve, and also a
ﬁller. The petrol is led to the jet through a length
of pipe coiled, as shown in the sl-retch, and ter
minating in the jet itself. The diameter of the
in., which is also that of _the
coil is a little over
tin cowl (this is 3 ins. long), and a ﬂame 16 ms.
long can easrly be got.
The petrol outlet pipe is
at practically the lowest
point of the reservoir,
hence all one has to do
to turn out the blowlamp
is to pick it bodily up
and turn it upside down,
so that the petrol col
lects at the top end of the
For starting,
reservoir.
e
a little methylated spirit
is used to heat the coil.
The capacity of the reser
voir is 4 ozs., and it has
been found that 1 oz. of
petrol will evaporate 2 ozs.

i

of water.

FIG. 1.

This is, like the engine, an article of commerce,
and can be bought of several model-making ﬁrms.
Like the engine, too, it is not at all light for its
size, being a somewhat massive brass affair.
The
diameter of the same is 3-16ths in., and it has also
a 3-16ths-in. stroke, furnished by an eccentric on
the engine crankshaft.
It has two ball valves
one above the other, the balls being different in
size.
As sold the pump valves are just loose on
their seats, but it has been found necessary to load
the upper outlet valve with a small spring, and
also to put a cage over the inlet ball, to prevent it
Jumping too far off its seat, which it had a ten
dency to do.
The inlet of the pump is connected
to the water container D, Fig. i, which consists
simply of a 1-02. Smith's Glasgow mixture tobacco
tin with the lid soldered up to the body, and the

In order to start the

the blowlamp is
allowed to heat the boiler
coil for a few moments,
and then the engine is cranked round by hand,
Steam is instantly
so as to pump a little water in.
and the engine gets going immediately.
generated,
It should be specially noted that as the steam
is superheated—this is rather counteracted by the
unlagged steam pipe which is used—the lubrication
of the engine is likely to be a difﬁcult matter.
Price's Motorine A has, however, been found to
give perfect results, and is to be recommended.
The propeller used with the above~described
plant is 1 ft. 4 ins. in diameter, and has a pitch
of about I ft. 8 ins.
As we have said, the plant weighs 2 lbs. 2 ozs.
indeed,
This, in my opinion, is far too much;
I think it would be a very easy matter to get the
weight down to not more than two-thirds of that
amount, and I shall shortly give a design for
engine

The Model Engineer and Electrician.
How Not to Grind in

a

Valve.

To watch some motor cyclists “ grinding in "
an exhaust or inlet valve
to make one wonder
how much the worse the engine will be as the
result of the process.
They endeavour to perform
the grinding by the aid of a small and slippery
screwdriver, with which no grip worthy the name
can be obtained.
The result
that the valve
hardly ever pressed to its seating in a fair and
square manner,
being for the most part either
canted at an angle or else rotated without any

is

is

a similar plant which I estimate will weigh very
little over 1 lb. Although it has been shown—in
this case, at any rate—that weight reduction is not
it is nevertheless highly
absolutely necessary,
desirable, as, by getting the weight of the plant
down we shall be able to use comparatively small
machines to carry it—say, for instance, a mono
plane of 4 ft spread.
I have to thank Mr. W. O. Manning, the well
known designer of the Avis monoplanes, for so
kindly placing the above particulars of his steam
plant at my disposal. When you get gentlemen
of his calibre interesting themselves
in models,
"
you
get things humming."
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Motor Cycle Notes.
By “ PHmNix.”

A Suggested Cure for Overheating.
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VALvE ron Moron CYCLE
ENGINE.

it

is

is

is

is

is

is
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The emery powder or what
grinding effect at all.
ever medium
dabbed on in patches
employed,
with only the barest modicum of oil to keep it
never
company as a moistener, and the valve
lifted, unless to patch on some more almost-dry
grinding material.
It
essential when grinding a valve to observe
two or three simple rules, and, when this
done,
the none-too-pleasant task
rendered
both easier
and quicker, and the work
much more thoroughly
should
performed. If a screwdriver
employed,
is

12,

Talking about additional air-valves for motor
cycle engines reminds me that I took note a week
or so since of a recently patented invention, the
subject matter of which was a means of effecting
this very purpose.
The inventor, who hails from
Millhouse, near Rye House, Herts, provides the
exhaust valve chamber with a spring-closed air
valve, adapted to be opened by suction every
time the piston makes its induction stroke, so that,
when that takes place, cold air is drawn into the
exhaust valve chamber, and the passage leading
therefrom into the cylinder, and this, it is claimed,
will prevent the overheating of the said chamber
and the exhaust valve. To permit of regulating
the amount of air passed by the aforesaid air-valve,
there is provided either in addition to or in substi
tution for an ordinary closing spring, a regulating
spring, the stress of which is adjusted by means of
a suitable lever placed, in the case of a motor
cycle, on the side of the petrol tank.
The inventor has obviously taken into account
the possibility of the working of the engine being
affected
by the introduction of the additional
valve, inasmuch as he says, in the course of his
"A part of the air thus drawn
speciﬁcation:
into the exhaust valve chamber enters the cylinder
with the charge, and my invention may, therefore,
render the auxiliary air-valve (carburettor shutter)
superﬂuous. In the sectional drawing the inlet
and exhaust valves 0 and b are shown in the
position which they occupy immediately before
the commencement of the induction stroke, and
when on this stroke the valve 0 is lifted, and gas
and air are drawn through the pipe 0 from the car
burettor into the cylinder;
the air-valve g is at
the same time opened by suction, and cold air is
drawn through the port )1 into the exhaust valve
chamber and passage, and this effectually prevents
the overheating of the exhaust valve and its cham
her.
The air-valve g is normally held closed by
the closing spring i, and its opening may be resisted
and regulated as desired by means of the lever m,
which is provided with a pawl and ratchet move
ment.
By suitably adjusting the lever, the tension
of spring
and consequently the spring resistance
to the opening of the valve g, may be regulated
as desired.
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have a broad, smooth end, and be long in the shank,
and the pressure exerted on the valve should be
The valve should
ﬁrmly and squarely maintained.
be lifted and slightlv rotated, without pressure,
every now and then to ensure an even effect all
round its face, and, as I have before pointed out,
it is an advantage to place an old automatic inlet
valve 5 ring under the head of the valve, so that
every time the pressure is relaxed the valve will
'
rise away from the seating.
The grinding medium, well mixed with either
pirafﬁn or oil, should be smeared evenly around
the face of the valve, and a good even central thrust
exerted all the time. and it will speedily be found
that the bright, polished surfaces so much to be
desired are obtained.
Always remember to stuﬂ
some waste or rag in the combustion chamber
while the grinding is going on, and to well wash
out the valve pocket when the operation has been
completed. A brace will sometimes be found to
give better results than a screwdriver, but on some
machines
it is impossible to use anything but the
latter appliance.
Replies in Brief.
Mc. H. (Dundee).-—You can buy suitable low
tension wire at any motor depot, and possibly at
an electrical store also.
It is cheaper than high
tension wire and less heavily insulated. The
switch for use in connection with same to ﬁx on
handle-bar only costs between 15. and 25.
]. G. L. (Maidstone).—The cuttings you send
from a cycle paper are duly to hand, and the matter
will receive attention in the next issue of the Notes.
R. W. G. (Camberwell).—The oil-well on each
side of magneto requires lubricating about every
200 miles or so, and it is a good plan to swill out
with petrol or parafﬁn before putting in the thick oil.
There is a screwed plug underneath, which should
be removed to allow the petrol to run off, and this
should be replaced before lubricating up.
G. E. R. (Norwich).——-\Vrap
the ends of the cable
well round with insulating tape, and, if riding in
prolonged wet, it is well to smear the terminals
with vaseline to prevent shorting.
H. M. C. (Landore).——You
can either have a cross
bar brazed on to the handle-bars, or you can obtain
an adjustable one which bolts in place and takes
up length telescopically. The Service Company,
of High Holborn, supplies the latter.
“
" of
L. J. R. (Kingston).—The
legal limit
speed for motor vehicles is 20 miles per hour on the
open road, but if you are travelling any distance,
and strictly observe this, your average will come
down to something nearer r 5 miles per hour,
owing to the constantly recurring ro-mile limits
through small towns and insigniﬁcant villages.
B. H. 566 (Buckingham).—On your particular
machine one pumpful of oil every 10 miles will be
ample under normal conditions of running, and
every 5 miles,
half-a-pumpful
perhaps, better
still.»

"

You

MAX

"

(Tiverton).—Glad

can widen the piston rings
with a light hammer all the
inside, but a new set would be
the difficulty.
F. G. G. (D0rking).—-Thcre

you like the Notes.
by hammering them
way round on the
a better solution of

are two well-known
ﬁrms which manufacture motor bicycles with
spring frames; one British and the other German.
You can have their names and addresses if you
send a stamped addressed
envelope.

September 29, rgro.

Simple Model Steam Engine
Construction .-Xl .
By

" ;\J.\X."

(Continued /rom page 154.)
AKING the inner boiler barrel in hand next, a.
piece of solid-drawn copper tubing 1%ins. out
side diameter and zo-gauge in thickness should
be procured and a length of 5} ins. cut off and the
ends ﬁled square.
Now mark a centre line along the
top of the tube and another on the other side
Set out the centres of the
diametrically opposite.
holes for the ﬂue tubes and safety valve bush, the
positions of which can be got from Fig. 51. Also
set out the holes a, b, c, d, e, and / for the water
tubes in the positions indicated in Fig. 63.
These
should be drilled § in. and can be broached out a.
Light
good ﬁt for the water tubes afterwards.
brass tubing 2r gauge will do for the ﬂue tubes, which
can each be cut to a length of r 7-r6ths ins. and well
soldered in place.
It will be noticed that the tube
leading to the chimney is of slightly larger diameter
than the one for the steam dome.
Short pieces of

[Tube

54‘

lb c/u'mney
.

F/ue fube ’6

H4,”

\\

\

-

/%'——>l
(1/
,,

‘

a/ome

is

a

.h-aae f
l
-

<-—/§—>1 c

t“

Flo. 63.—Unnnusrnn
snowmc

-h—\I

la}.
6
e

.

If
l

INNER BOILER BARREL
DISPOSlTlON OF WATER Tunes.
0F

tubing arranged to ﬁt tightly into the tops of the
ﬂue tubes can be cut to the lengths shown, being
in place after the boiler is in position
pressed
The safety valve bush
within the outer barrel.
can be sweated in place as before described.
For the water tubes, obtain about 12 ins. of light,
solid drawn copper tubing, as near 22 gauge in
thickness as possible, and 5-32nds in. outside diam
Now bend
eter, and cut off three lengths of 3;} ins.
each of these to shape, as in Fig. 50 (july 14th
and after well cleaning the ends press
issue),
them into the holes made to receive them in the
See that the ends project
bottom of the boiler.
a little on the inside, and then turn the boiler
upside down and well solder the tubes in position.
We now come to the boiler ends, which can
be cut out of sheet brass 5-64ths in. thick, and
ﬁled up circular, so as to be a tight fit in the ends
of the inner barrel, after the various holes have
been drilled and tapped out, as indicated in Figs.
in. diameter,
Brass wire, 3-32nds
64 and 65.
can be used for the stays, which should be cut
to the length shown, and tapped at each end.
The front boiler end can be soldered into position
ﬁrst, and the stays screwed in, then the back boiler
end can be slipped on and also soldered in place.
When screwing in the stays see that a sufﬁcient
length is allowed at the rear ends for taking nuts
for ﬁxing the back plate in position.
(See Fig. 50.)
For the steam pipe get a piece of brass tubing
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in. diameter, and 1% ins. long, and
3-32nds
a thread on one end for a distance of
in.,
make about four cuts with a ﬁne hacksaw in
other end as indicated.
After plugging this
with a tightly ﬁtting piece of brass wire, push
pipe into the hole provided for it in the boiler
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cut
and

have deep ﬂanges, as shown, the coupled wheels
being provided with bosses and tapped holes for
the
the coupling-rod pins or screws.
The general
end
arrangement of the driving gear given in Fig. 68'
the
shows clearly the relative positions of the crank
end
When purchasing
axle. ﬂywheel, and gear wheels.
the latter get them as near the
given ratio as possible, and see that
the distance between
the centres
#2” bo/e far s/éam p4“
of the wheels when the teeth are
in proper mesh
exactly 15-16ths
in.
The small cog-wheel or pinion,
to give it its correct name, should
be a little wider than the spur
wheel to allow for a little lateral
play. This wheel will have to be
slipped in place on the driving
axle before the driving wheels are
screwed
on, and soldered in posi
tion, so that the outside face
in. from the inside of the adja
If
cent main frame (see Fig. 68*).
the spur wheel
can be obtained
F10. 64.—FR0NT BOILER END.
Fro. 65.—Re.u< BOILER END.
with a boss, so that
can be
attached to the axle by means of a
and solder in place, leaving 15-16ths in. projecting
setscrew, so much the better.
The coupled wheels
outside the latter. This projecting part of the steam
must be screwed on a tight ﬁt to the axles, and
the coupling pins of each pair of wheels arranged
pipe can be left straight till after the back plate
The supporting lug a (Fig. 64) can
at 90 degs. to each other.
slipped on.
In screwing up the
be ﬁled up out of a piece of stick brass, and ﬁxed
wheels another point to observe
the distance
to the front boiler end by means of a r-roth-in.
between the ﬂanges, which must be maintained at
bolt, as indicated in Fig. 50. The top of this lug
l-Iﬁtl‘l ins. as near as possible.
should project a full 1-32nd in. above the inner
boiler barrel, so as to leave a space between the
L
latter and the outer barrel when they are as
>1
2%”
sembled.
The smokebox front (Fig. 66) can be
made of sheet brass 3-32nds in. thick, the parts
.
and
being cut out with a piercing saw, and
the two holes tapped with a r-réth-in. thread.
A?
If the smokebox front made a tight ﬁt in the end
'1]
11L
of the outer boiler shell it will need no other ﬁxing.
“QT-Wt
An improvised door, which will be found to answer
Thin was/rem: swea/“eo' on
the purpose
nothing else better is available, can
FIG. 67.—Cou1>1.mc Ron.
be made from the lid of a penny tin of boot polish,
.

“p _l
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being ﬁxed in place by means of a screwed pin
and handle as depicted.
We now come to the wheels and driving gear.
The leading wheels should be
in. in diameter,
and the coupled wheels 1} ins. on the treads.
These can be obtained in either brass or iron, and should

(a

FRONT.

'

FIG. 66.—Smoxanox

The coupling-rods shown in Fig. 07 can be
ﬁled up out of mild-steel plate or German silver
as it does not rust), and
(the latter for preference,
clamped together, and holes drilled through both
rods at one operation. When assembling the
rods a small brass washer should be placed between
the ends of the latter and the bosses of the wheels,
and in screwing up the pins a little side play
should be allowed, as this will help towards the
\Vhen everything has
easy running of the engine.
been adjusted properly the heads of the coupling
rod screws can be ﬁled down to the depth of the
slots, so leaving them ﬂush, as indicated in Fig. 49,
as this will give a better ﬁnish to the engine.
The axle for the leading wheels can now be passed
through the holes in the bogie frame and the wheels
screwed on and adjusted, so that the ﬂanges are
Now place the frame
the correct distance apart.
in position on the bogie pin
Q-in. bolt in this
case) and slip on a thin brass washer, and then
This should be a tight ﬁt on
screw on the nut.
the bolt, but should not be screwed up too far
for the bogie truck to move
as it
necessary
freely. To enable the bolt to be kept rigid the
is
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to the frame stretcher
head should be soldered
before the bogie truck is placed in position.
The next parts to be taken in hand are the
For the ﬂywheel a plain
ﬂywheel and crank axle.
disc of gun-metal will be required
ins. diameter
and
in. thick, with a central hole drilled through
squarely 5-32nds in. (bare) in diameter for the
axle, and another §-in. hole for the crank pin.
The distance between the centres of the two holes
must be 5-I6ths in.
As the flywheel will require
turning and careful drilling a friend who has a
lathe might be approached, or failing this, the wheel
could be made at a small cost by any of the model
manufacturing ﬁrms who advertise in this paper.
The axle a (Fig. 69') consists of a piece of mild
steel rod 5-32nds in. diameter, cut to a length of
1 r-roth in., and pressed a. tight ﬁt into the
central hole in the wheel till the end projects
Next ﬁle up the crank piece b (see
exactly Q»in.
also Fig. 50) out of a piece of sheet brass 3-32nds
in. full in thickness, and drill the two holes a
tight ﬁt for the axle and crank-pin, the centres
being exactly 5-16ths in. apart.
From a piece of l-in. mild-steel rod cut off a
length of rI-Ioths in. for the crank-pin c, and
press one end into the hole made to receive it in
the ﬂywheel.
Next slip on a brass washer r-Iéth in.
thick and press the crank-piece in place, as shown
in Fig. 69', so that the distance between the ina'de
face of the latter and the ﬂywheel is exactly
Now slip on the pinion close up to the
* in.
crank and well sweat all the joints.
The part d
can now be carefully cut away with a hacksaw,
after which the ends of the axle can be ﬁled down
ﬂush on the inside of the crank and also the end c.
This completes the combined crank axle and ﬂy
wheel, and to ﬁx it in position, the bearing lugs
must be sprung open slightly with the hands,
while the ends of the axle are slipped into the
holes provided for them.
Before doing this a
brass washer of a convenient thickness should
be slipped on each end, to prevent too much
lateral play, as depicted in Fig. 68‘.
(To be continued.)

Electrician.

for the tapping holes, drill and tap; remove the
remains of the metal strip from between, and you
have got all the adjustment you require for tighten
ing any screw.
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Workshop Notes and Notions.
[Readers are mulled to contributeshort practical mm: [or thin
column, baud on their own workshop expni'mcz. Accept“
czmlnbuh'ons
will he Paid [or on publication, if desired,accord
mg to mail. All matter mlendrd for this column should be
mrktd “ Wonxsuor " on themvcloprJ
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may be thought that a carrierIshaped aleig. 2
would swing better in a lathe; choose which you
like.
I

An Electric Table Bell.
By IAN R. FRAZER.
The accompanying drawings of a small electric
table bell need very little description.
The wood
is }-in. mahogany.
The bell and push are the
midget ones soil by most electrical advertisers.
5‘
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Combined Screw-Carrier.
By T. BLACKWELL.
Iam giving an idea that occurred me to save
carrying so many screw-carriers. Obtain two pieces

~—r@@@@{—>—r

of common steel; true them up to the given sizes
in Fig. i ; drill and tap the pin holes and make
Drill two {-in. clearance holes
two 1-in. collar pins.
in the sheet metal, then screw it up tight between
the two halves of steel, then mark out the position

‘

See next issue.

The push is screwed into casing of hell by screws
from underneath. The battery is the ordinary
pocket form, and has two holes drilled in for small
terminals. The connections are, of course, the
ordinary electric bell circuit.
NATURAL gas fuel is reported as used for the loco—
motives of the Texas, Arkansas, and Louisiana Rail
The gas is carried in a tank on the tender,
way.
sufﬁcient tank capacity being provided for six hours'
run. The line has two locomotives and one car,
and is credited with eight miles of track.

September 29, 1910.
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How to Make a Small Forge
Outfit.

for the leather, which, together with the springs,
may now be procured. The kind to ask for i'.
“ basil “ leather, and it will probably be found that
If so, make
the piece cannot be got out in one.
it stretch from 1.} ins. beyond one corner to if ins.
beyond the other, as shown in Fig. 3. A separate
Enough
piece will then be required for the back.
leather must be bought for the two bellows, and
The springs (two)
some to spare, for valves, etc.
are ordinary 7-in. furniture springs, procurable from
any furnishing ironmonger's for about 3d. each. The
next job is to make the valve, Fig. 4, which is
made of a rectangular piece of leather tacked down
along one edge, with a piece of wood glued on top,
to make it return more readily to its seating. Then
ﬁx in the two springs with staples, keeping them
clear of the valve and the edges of the bellows.
Note that both springs ﬁt into one pair of bellows—
namely, the pump.

By \V. S. FARREN.
following article describes the construction
of a handy forge outﬁt for use with coal
It has been found capable of forging
gas.
and brazmg up to $411. square iron—and larger,
at a pinch. The cost of the various items is
given to show how cheaply it can be made, even
if everything has to be bought. As a matter of
fact, it cost the writer considerably less, as much
of the material was at hand, and some was begged
from a friendly bicycle maker. The various parts
of the outﬁt will be dealt with in order.
Bellows—First make a. cardboard template to
dimensions shown in Fig. 1, and from it mark out,
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CONSTRUCTION

on a piece of i-in. planed board, four pieces. These
must now be cut out with a bow-saw, and ﬁnished
Mark a centre line
in pairs with a spokeshave.
on each board.
For the pump (the lower part of
the bellows) take one pair and bore a r-in. hole in
each board 5 ins. from the back edge.
Fix them
centre
together with nl-in. square iron hinges,
lines outwards, taking care that they come together
them apart to the
Next, wedge
properly.
distance marked (7 ins.), and take a piece of brown
paper 7 ins. by 40 ins., with centre lines marked
on it. Tack it on in the middle, so that the
transverse centre line registers with those marked
on the boards, and stretch it round, letting it
overlap I in. at the back. There must be no cockles
in this, if a neat result is desired.
The longitudinal
centre line should pass through the hinge line, if
it is ﬁxed on properly. Cut down the paper level
with the wood. and remove.
This is a pattern

40"

it

6'04

or BELLOWS.

\Ve now come to the ﬁxing of the leather.
First
cut it out,
in. wider all round than the pattern.
Mark centre lines from the pattern, and ﬁx in
lightly with two tacks in the centre, compressing
the bellows to the necessary amountfand binding
right round with cord (or, better, tape, to protect
the leather), to take tension off the leather until
it is more ﬁrmly ﬁxed. Then stretch the leather
round to the corners, and see that it is central and
square in every way. Fix with two tacks at each
corner. It may now be permanently attached, ﬁrst
making sure that the valve beds down properly,
as this cannot be altered afterwards.
If the valve
leather is not ﬂat, a little judicious stretching will
right matters. A row of i-in. tacks at f-in. pitch
may he put in ﬁrst, on the inside edge of the boards.
Then take off the binding string, turn the leather
away from the wood, and glue with good thin
Press 'down ﬁrmly and put in another row 0!
glue.

i

tacks, near the outside edges, and opposite the
intervals between those in the inner rows (Fig. 5).
The piece along the back can now be ﬁxed in a
similar manner.
The joints should overlap at
least I in., and should be ﬁxed with glue and tacks
right through both pieces of leather.
The other bellows, for the reservoir (the upper
pair), are exactly similar, with two exceptions.
Firstly, the topboard has only a ﬂ-in. hole in it (for
the outlet pipe);
and secondly, the springs are
Care must be taken that
differently arranged.
the boards of this pair are at.full opening when
the leather is ﬁxed, or the result will be puckers

Ind Electrician.
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On the underside of the pump ﬁx three feet,
thick by 1} ins. square, and over the inlet
valve put a piece of copper gauze, to keep out
To compress'the reservoir, two strong
dust, etc.
springs, 2} ins. long by f in. diameter, are needed.
They may be procured from any ironmonger. These
are to be ﬁxed on as shown in the drawings (Fig. 2).
A piece of §-in. brass gas pipe, glued in the outlet
hole of the reservoir, completes the bellows.
The cost is as follows :—Leather,
15. rod. ;
wood, 6d.; springs, 8d.; tacks and hinges, 6d.;
total, 3s. 6d.
(This is what the writer actually
paid. It will act as a guide to other makers.)
§ in.
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BLOWPIPE;
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Henna.

THE SHEET-IRON

Blowpi'pe.—The blowpipe was constructed from
old saddlepin, which was given to the writer
plainly shown
by a friend. The general design
The ends of the tube
B are
in Figs.
and
in. diameter
up with hexagon nuts
plugged
these should be bored out to
in.
(\Vhitworth);
in., to ﬁ-in. diameter, to
and turned down, all but
ﬁt in the tube.
nipple must be made for the
air tube to ﬁt tightly in
piece of i-in. brass gas
tube,
ins. long. Its dimensions are given in Fig. 7.
This tube should now be soldered in the nut B. so
in. from nut A. Then
that the end of the nipple
solder in the two nuts, taking care to get the nipple
central with the hole in A. The gas enters at C,
which
plugged up with a piece of scrap brass, a
A

is

an

§

§>

Q

a

A

is

f

if
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1;

the bellows.
Next, prepare four pieces of brass
ins. by
in., as shown in Fig. 2, for ﬁxing the
pump to the reservoir. The two must be tightly
cla'mped together, with the clear hole in the pump
registering with the valve of the reservoir, and holes
bored for screws for ﬁxing on the brass strips. Then
screw on these, to see
they ﬁt properly, and draw
the bellows together tightly.
One screw may
now be taken out of each piece, and a. leather
washer glued round the valve hole of the reservoir
Then glue the outside
(on the outside, of course).
of this washer and round the outlet-hole of the
If, on testing,
pump, and screw together again.
air leaks through this joint,
must be broken, and
two washers put in instead.
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Bypass SUPPLY FOR BLOWPIPE.
connections—These
involved
making a.
3-iu. compo pipe in an awkward place. A
was done may be helpful.
description of the way
(Readers in the know must excuse the barbarisms;
but the writer knows nothi'ng of this work except
what he has found out by experience.)
It was ﬁrst attempted to do the job in situ.
This resulted in a melted pipe, as the T was
arranged as in Fig. 10, and the solder ran
down instead of keeping in the joint, as it
should have done.
So a piece
ins. long
was cut off the new pipe (by the way,
the easiest way to cut this
with snips,
and open out the hole with pincers and a
centre punch), the ends opened out and a
hole bored in the centre, as in Fig. 1:.
Then the end of the new gas tube was ﬁled
down taper, put in this hole, and held
horizontal
ﬁrmly, the short piece being
and the long piece vertical and upwards.
Some
Fluxite was put on the joint and
the whole gently heated with a blowlamp.
When the Fluxite ﬂashed, the blowlamp
was directed on the end of a piece of
solder held just above the joint, and at the same
time keeping the pipe hot. \Vhen the solder melted
it ran round the joint neatly, and a ﬁrm job was
the result. Then the ends of the old pipe (which
had been cut) were tapered down with a file and
inserted in the ends of the short piece forming
Gas

it

T joint in

runs at once.
\Vith Fluxite, the addition of more
A sooty
only to make matters worse.
covering forms, even with an absolutely smokeless
ﬂame, and has to be scraped off before anything
can be done.
Perhaps some reader can indicate
The writer
what precaution has been neglected.
has used Fluxite with great success ever since it
came out; but in this job, and in another similar
one, it failed.
A book should be soldered on the gas tube, to
hang the blowpipe up by when not in use.
The outside cost of this blowpipe would be :—
Saddlepin, 6d. ; three nuts, 3d._; brass tube, 3d.;
As a matter of fact, it cost nothing.
total, IS.
Forge.—F or this procure a piece of stout sheet iron
18 ins. by :6 ins. by about r-3znd in. (price, 4d),
and a piece of ﬁrebrick IO ins. square by xi ins. thick
This ﬁrebrick might well be Q in.
(price, 8d.).
thick only; but nothing under
ins. could be
Set out the iron as in Fig.
and out
procured.
along the full lines and bend along the dotted
ones.
Rivet up with 3-32nds-in. or _l-in. copper
rivets, and put in two {-in. iron wire stays (Fig. 9).
Cut a strip ins. wide off the ﬁrebrick, by chipping
a groove along each side about
in. deep, and
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the top of the 1'. These were soldered in in a
similar way, but, being up a dark corner, were not
This, to practised workers,
so easy to do neatly.
may seem a barbarous method; but to one who
the simplest
does not get much of this work it
way, and cheaper than ﬁxing by means of a 1' piece.
is

2

8,

ll;

seems

I
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MAKING THE GAS CONNECTIONS.
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My pipe

Fly.

All”

A)

4

V

break by
smart blow on, say, a doorstep. Fill
the forge level with small puriﬁed coke, procurable
from any bicycle maker for a small sum (or some
times for the asking). Half-a-dozen 2i-in. wire
nails will ﬁx this to the wall. If this
wood, use
three or four 1-in. round-headed screws, and put a
sheet of asbestos between.
a

of g-in. pipe being soldered in for the con
nection. l, If the tube A B goes right through the
elbow-piece, then a hole, D, must be punched in
it, to allow the gas to go through. This blowpipe
has, of course, to stand a fair amount of heat, and
it would be advisable to braze in the nut A, if pos
sible. In some saddlepins the end A is already
stopped up.
This is, of course, more convenient
and_neater. Care must be taken, in this case, in
getting the hole for the ﬂame quite central. Asa
matter of fact, this blowpipe has been used on a
large number of jobs, some up to its full capacity,
Without any signs of coming to pieces.
At any
rate, the plugs must be a tight ﬁt in their tubes,
especially the nipple. \Vith this simple apparatus
a _very powerful flame II ins. long, or a. ﬁne one
2 1115.long, can be obtained with ease by a simple
regulation of the gas. The air is best regulated
by the pedalling.
A word on soldering these steel tubes: The
writer uses Fluxite for most soldering; but has
found it rather troublesome for tinning this
Killed spirits, or zinc chlo~
kind of steel tubing.
“
Solderine"), was used
_ride (under the name of
unthis case with great success. The application
of a little on a piece of brass wire, when the work
is hot, cleans the metal bright, and the solder
piece
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This concludes the description of the forge
outﬁt.
An exactly similar one has been in use
for some time, and has been found very satisfactory;
50 the amateur who wishes to acquire a similar one
may conﬁdently adopt the methods explained.
While these may in many cases be somewhat
different to the most modern practice, yet they
will be found to answer very well, especially for
those whose pockets are not well lined.
The total
cost (Os. should easily cover the whole)
very
and can easily be lessened by judicious
moderate,
"
“
use of
material.
scrap
In conclusion, the writer ventures to hope that
this article will not prove tiresome to more advanced
but that those who cannot derive any
readers,
information or help therefrom may at least derive
is

(or wear.
Forge fools—To begin with—a poker, a rake, and a
pair of tongs will be required. It is good practice to
make these.
For the ﬁrst, takeapiece of 3-I6ths-in.
or {-in. round iron, about 12 ins. long, and heat
about 2 ins. of one end to a bright red.
Flatten
this out on the anvil, at the same time tapping
the edges, to keep it square and of even width. Try
to get it all done in as few heats as possible, and
to leave as little as possible for trimming up after
wards with a ﬁle.
Hit lightly with the hammer,
and not too much in one place, or the job will be
urlcven.
Remember, it is much easier to thin
than to thicken a. piece such as this; so, don't
be too vigorous at ﬁrst.

If a block can
a good test of skill.
this, and it
be found the right width to hammer the hinge
The jaw and the
face on, it will save some ﬁling.
handle must now be bent over, as in the diagram.
best done in the vice.
The other jaw, etc.,
This
must now be made on the other end, and
exactly
similar in every way to the ﬁrst one.
Great care
must be taken to see that the second
not made
left-handed, or it will all be of no use. When both
ends are as nearly alike as
possible to get them
with the hammer, out the rod in two. Trim up,
with a ﬁle, and rivet together,
where necessary,
as shown.
Let the rivet be as near to the jaws
as possible, to get the greatest possible leverage.
These tongs, while not so good or so nice to look at
as professionally made ones, will be found to hold
But always try,
quite well.
possible
(as when
forging lathe tools, etc.), to avoid having to use
the tool on the bar until all
tongs, by keeping
done.
forging
is

Of course, if the new pipe had been in an upward
direction the 1' joint could have been made straight
off.
The pipe must, in any case, be pulled clear
of the wall when working, and a piece of metal
put behind to protect the woodwork.
It is very handy to have a by-pass against the
tap, as shown in Fig. 12.
These are not expensive
and, when forging, are very useful,
as a touch
reduces the ﬂame to a mere ﬂicker, and when a
new heat is necessary another touch restores it to
its original size.
This by-pass should not be on
the blowpipe itself, as it will only cause a smell of
gas when the pipe has become somewhat the worse
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condensing apparatus having been dis
carded, the feed water for some time was simply
poured into the large tank between the engine
and boiler as required, and the little
in. by
in.
to the
donkey pump used to gradually transfer
boiler. This tank occupied the full width of the
boat and was as high as the tops of the engine
columns. It held about ten minutes' supply for
When the donkey pump was
ordinary running.
removed a new and much smaller tank was made,
and also a thin brass bulkhead about
ins. high
wasmade and ﬂanged to ﬁt the inside of the hull,
so that when screwed down on white lead
formed
a water-tight partition between
the engine-room
and the boiler. Although not shown in the draw
ings,
actually lies close against the back of the
boiler. Further, a small water cock was arranged
over this tank and, communicating with the
outside water, fed into the hot well, or tank, as
required. The plug of this cock was extended so
that it could be controlled from the level of the
deck.
The water in this tank is also heated by
a bypass coil from the exhaust pipe to about
100° F. before reaching the pump.

it

is

(if

Now, for the handle. Draw ﬁrst on the bench,
in chalk, a full-size outline of this, and measure off
the length of material from the bend marked 1
(Fig. 13) to the end.
Chalk the rod at this distance,
and bend over a piece of i-in. diameter iron in the
vice or the bick of the anvil
you are fortunate
enough to possess one with a hick). Work the
other bends in the same way, taking them in the
order shown on the drawings. The whole art
lies in getting the end of the rod to come close to
the shaft, and, at the same time, not making the
eye uneven.
At any rate, ensure the latter, as
The rake
otherwise the result will be an eyesore.
iS similar, except
that the business end
bent
as shown.
A piece about 18 ins. long will be found
about right for this. As in the case of the eye,
draw a chalk diagram ﬁrst, to measure from, and
compare the result with it, for guidance in future
work.
We now come to the tongs, which are much
more difﬁcult.
For these, procure
ft. of ﬂ-in.
round iron. First ﬂatten about
ins. of one end
about
in. thick, or a. little less. Then, at
till
right angles to this, another
ins.
Fig. 14 shows
the ﬁnished forging. The
the ﬁrst stage, and Fig.
pornt to remember
that the centre line of the
handle, the working face of the hinge, and the
centre line of the jaw must be in the same straight
line. It will need some careful work to ensure

1}
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it
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In this way the whole control of the boat, with
the exception of the burner, is brought to the
The blower can be
engine-room, as follows:
actuated by a. short lever, the water gauge can be
clearly seen, the steam tap is just to hand on the
opposite side, while the feed-water control arrange
ments are also in this space.
Finally, an ejector
(Fig. 3) has now been ﬁtted to drain the boat aft
of the bulkhead just described.
Although it was

of two cup leathers placed back to back (Fig. 6)—
the outer leather seals the pump on the suction
stroke, and the inner one prevents egress of water
during delivery. The valves are i-in. phosphor
bronze balls, and the valve boxes are unions for
ﬂexible metallic pipe soldered to the pump barrel.
The lever of the hand pump is reached through a.
slot in the stern portion of the deckI which slot
is normally covered with a lid, to which is attached

Snowmc ARRANGEMENT or PLANT m MODEL EXPERIMENTAL
anticipated that the water cock would want con
tinual attention, actually it is not so, for when
the engine and burner have once got well under
way and the cock is set to a certain discharge, the
water level keeps very constant. As the capacity
of the pump is greater than necessary for ordinary
running it is sucking in a good deal of air all the
time,
but this has no ill effects whatever and
certainly never stops the action of the pump.
Since petrol has been used in the burner it has
been found that the pump is barely large enough

Tne BOILER
the burner is full on, and nice and hot, and
under these conditions the water level falls slowly.
It can, of course, be raised again, by cutting down
the burner and letting the pump work full bore
again (i.e., drawing no air) for a few minutes.
As a stand-by to the engine pump there is a
large hand pump (Fig. 5) placed between the twin
This pump is built
shafts just aft of the engine.
up of brass tube and plate. The plunger consists
when
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the stern gun shown in Fig. i. This pump never
fails and, although but seldom used, gives great
comfort from the mere fact of its presence.
The
light guide underneath the front end of the barrel
is to prevent the lever fouling the engine ﬂywheels
during pumping operations. The cup leathers are
made from odd scraps of leather thinned down to
about 1-32nd in. thick.
A circle of leather about
1} ins. diameter is cut and soaked in boiling water
until quite soft, and in this state is forced into a.
hole of the required diameter with a piece of wood

AND

Exomzs.
about 1-16th in. less in diameter than the hole.
The sharp edge at the end of the wood must be
rounded oil or else the leather will break at this
point. The leather is then allowed to dry in the
mould, and when set the wrinkled portion is cut
off and the edges bevelled off as shown, so as to be
In order to prevent the leathers
more ﬂexible.
hardening and shrinking from their contact with
the water they should be soaked, when finished, in
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warm oil or dubbin, and oiled from time to time
when in use. In Fig. 6 the collar near the eye of
the plunger is an easy ﬁt in the barrel, and serves
to guide the plunger in its movement.
The ejector (Fig. 3) which is ﬁtted to drain the
engine-room, is now, after some experiment, quite
It is made entirely of brass, the cone
satisfactory.
The
being bent up from a piece of thin plate.
position of the steam jet is adjustable, the back of
the cone being tapped to suit the pipe for this
purpose. The bore of the steam jet should not
be less than 1-32nd in., and is formed by working
over the end of the pipe with a pair of pliers after
If plenty of steam is available the
annealing.
jet may be enlarged, but if made much larger the
proportions of the rest of the apparatus had better
be increased.
None of the water pipes should be less
than iin. bore; and if larger ones can be arranged,
so much the better.
In the present ejector the
original suction pipe was rather less than {- in.
bore, and was found to be slow in picking up, and
also it would not handle hot water.
By increasing
the bore to 3-ioths in. this ejector, with 7 or 8 lbs.
of steam, will pick up at once and deliver a. strong
stream of water at a lift of 4 ins., even when dealing
with very hot water.
Other experiences
also all
point to the desirability of large diameter pipes,
as short as possible, and the fewer and easier the
bends in them the better.
By screwing the jet
in and out of the nozzle its best position can be
found and when this is done the lock-nut will ﬁx
it in its place.
The hull was dug out from a block of sycamore,
and is 41% ins. long on the water line, 45}ins. beam,
and about 5 ins. in depth (not including keel).
It will thus be seen to be very narrow, and in the
light of experience its lines could be greatly im
proved by increasing the beam and giving some
ﬂare to the bows.
The keel and the ﬁn under the
propellers were glued in place after the hull itself
was completed, and there is a long patch, 20 ins.
in length, running parallel with the keel for the
middle half of the boat’s length.
This patch, which
was necessitated
by the discovery of a long ﬂaw
in the heart of the wood when it was too late to
avoid it, gave a lot of trouble, owing to the heat
from the boiler. It has, however, been conquered
by very carefully glueing a patch in place and
lining the inside with a long strip of tin plate
The sides of the boat
and plenty of white lead.
at the forward end of the boiler are protected
from the heat of the lamp by nearly 1 in. of as
bestos and a. lining of sheet tin.
The whole of the
decks, with the exception of the stern portion,
are made from hard-rolled brass r-rooth. in. thick,
stiﬁening ribs being soldered along the sides and
ends of each portion to preserve their shape and
The conning tower is hollow
keep them in place.
to admit air to the burner, and for the same pur
pose large holes of a combined area of 5 sq. ins.
have had to be cut in the deck just forward of the
boiler funnel. The size of the passages through
the conning tower is about 1} ins. diameter, while
the front funnel also gives a clear passage of r in.
diameter.
The ventilators are home-made;
the
cowl portions of them are halves of large size
"
"
as are used
on theatrical
bells, such
folly
costumes and children's reins, and were procured
from Gamagc's for about bd. per dozen.
The
stems are bent from thin brass plate, and there is
a clear passage for air through them.
The stem

and Electrician.
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portion of the boat is covered by a wooden deck,
which is tightened down by means of four }-in.
brass bolts on to a strip of rubber stuck on the
top of the side of the boat. The best means of
attaching the rubber to the wood, and one which
would stand the heat of the steam that collects
under the deck, was found to be ordinary carriage
varnish. The varnish was allowed to get very
stiff and tacky, and then the rubber was laid in
the deck
bolted down, and the varnish
place,
After many hours had been spent
allowed to set.
in sandpapering and painting the hull with all
sorts of paints and varnishes, the problem of getting
a durable and smooth surface was almost despaired
of.
But one day it was g'ven a coat of " Rob
”
bialac
enamel, and this has been found to answer
It dries quickly and sets hard, and,
splendidly.
further, it does not chip and peel, as the other
enamels
did. A gentle rubbing with powdered
pumice or rottenstone and oil produces a very
smooth surface indeed.
The other points about the hull are the stern
with outside packing glands and a long
tubes,
strip of brass, which runs along the keel and is
also bent round the nose to prevent it chaﬁng
against the banks of ponds, etc., when the boat
is being stopped or otherwise attended to. Finally,
Fig. i is an accurate scale drawing of the boat
as it is at present.
(See last week’s issue.)
When the boiler and engine at last reached a
state of reliability a series of tests of the fuel con
sumption and power of the engine were made.
It was hoped to investigate to a slight extent the
question of the relation that exists between the
efﬁciency of an engine and its speed of revolution,
but it was found to be beyond the capacity of a
single pair of hands and eyes to change the load
on the brake, and at the same time take care of
the water level, etc. This was due to the unsatis
factory behaviour of the brake, which would con
tinually interrupt a test by suddenly seizing and
This frequently
up dead.
pulling the engine
resulted in a broken spring—the engine being
connected to the shafts by spring couplings—or
else the setscrews clamping the gear wheels on the
crankshafts would slip and jamb the engine.
For the purpose of these tests the propellers
were removed, and one of them was replaced by the
brake drum, which was made from a tooth powder
tin, to which was soldered a brass bush tapped
to suit the thread on the shaft. The drum was
adjusted to run as truly as possible, and two light
rings of wire were soldered round its periphery to
The
prevent the brake cord from slipping off.
brake consisted of a thin piece of yarn wound
once round the drum, one end being attached to
the end of a piece of elastic suspended from the
ceiling, while from the other end there hung the
lid of a coffee tin, which did duty as a pan for the
The whole was arranged so that when
weights.
the cord and the
running the friction between
drum was tending to lift the pan containing the
A revolution counter was also made with
load.
two dials and geared to run at about a quarter of
A pressure gauge was
the speed of the engine.
also temporarily rigged up, and by means of a.
couple of cocks could be made to give either the
boiler pressure or the pressure in the steam-chest
The feed water was syphoned from
of the engine.
a series of bottles through the water cock to the
Also
feed tank, and so was under perfect control.
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all the water that leaked from the engine and
pump and was discharged by the ejector was
kept and weighed.
The feed-water bottles were
also weighed both before and after the trial.
The
The
same was done to the boiler and burner.
ma]ority of the trials were brought to a premature
“
"
of the brake, and the whole
jibbing
end by the
series would be too lengthy to explain in detail,
and in fact little good was got from them, so
that a typical selection has been made in the
following tables, in which P denotes that the
engine was pumping in water fast enough to keep
the water level constant, and the expression
" net
drum load " means the difference between
the total weight in ounces of the pan and the
weights in it, and the reading of the pointer on
latter having been
carefully
the elastic—the
calibrated for the purpose.
The diameter of the
brake drum was exactly 24 ins.

303

sq. in., and also after the last reading of the brake
the band was released and the engine allowed to
race.
The pressure
dropped to below 10 lbs.
per sq. in., and then the burner was turned full
on, and the pressure rose in about three minutes
to 20 lbs., while the revolution counter ran too
fast to be counted, 112., the engine must have been
turning at nearly 3,500 r.p.m.—it was not, of
is interesting, because,
Tn'al
course, pumping.
although the burner was full on, the power was
believe that this was due to the
very low, and
fact that the petrol used on that occasion had been
kept for some weeks in a tin that was not properly
corked, and the spirit had gone stale.
Table
gives the results of the same three
trials as regards the consumption of petrol and
water. The heating surface of the boiler is 84.
sq. ins., and the working pressure in these experi
ments varied from 14 to 20 lbs. per sq. in. at the

III

I

II

TABLE I.
I.
l
\

Net Drum Load

R.P.M.

.
_.
Ft.-lbs. per mm.
}

6-5
r325
348

k
i

6-5P

9P

9
1360
481

94,2
240

.'

IIIO
394

8-75P

8-75
1440
495

1

1290
443

\
10-7
1290
540

1225
513

y

r2P

12
, i090

10-7P

!

1020

513‘

481'

II.
Net Drum Load

R.P.M.

9P

‘ 8-75P
1110

.

Ft.-lbs. per min.

|

9
1325
468

980
346

383

12?

10-75P
1065
450

907
428

12-5
980
482

I

12-3P
875
422

III.
Net Drum Load

R.P.M.
Ft.-1bs.

l
l
9
i 1000

8-6?
790
268

per min.

i
i

l

360

i

i

9P

11-3P \
636
282
.

743
262

'
7P

8-5P

1090
i 300

9-6
743
280

907
303

* Denotes safety valve blowing.

TABLE II.
No. of
Trial.

I
y
'

Duration
i

I

‘

III

1

II

Water

mins.
47
53
37

''
l

\Vater

Petrol

used.

used.

025.

025.
6

70-5
78
49-5

625
3

|

Table I shows very clearly the effect of the
pump on the power developed, and it will be
noticed that it is appreciably less towards the end
the bypass from
of the trials, perhaps because
the exhaust pipe was heating the feed water to a
greater extent. Another interesting feature is
the way in which the power gradually increases
as the trial progresses, and this is undoubtedly due
to the container of the burner gradually getting
hotter. From notes made at the time of Trial 11
the boiler pressure varied from 1'5 to 20 lbs. per

Ratio of
Water
to Petrol.
i
i 11-75
12-5
‘

W5

1
1
1

used per
100 sq. ins of

H.S. per min.

Fuel
per min.

cub. ins.

025.

3-09.

117

302
2~75

'

Average
Power
from
Table I.

~118

'08!

432
4,25
194

The difference between the pressure
steam-chest.
in the boiler and in the steam chest was found
The high
to vary between 0 and 2 lbs. per sq. in.
evaporation is due, primarily, to the wetness of
in fact, if the water is allowed to
the steam;
get higher than 1% ins. from the top of the steam
space the boiler primes merrily, and from the
This
funnel there plays a miniature fountain.
state of aﬂairs occurs occasionally, and is difficult
to stop, unless one is free to give undivided atten
tion to manipulation

of the water cock.

When
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actually running in the water this trouble does not
arise,
because
the discharge
from the cock is
constant; but during the trials indoors, as the
water was used, the level in the bottles fell, and
the cock had to be continually altered to corre~
spond. This behaviour occurred a great deal
during Trial III. The ﬁgures in this table agree
very closely, among themselves,
as regards
the
fraction of the energy of the burning petrol which
is ﬁnally obtained at the shafts.
Assuming that
the thermal value of the petrol is 19,000 B.T.U.,
this fraction is ‘004;
that is to say, for every
1,000 ftrlbs. of energy
developed by the ﬂame
only 4 reach the propellers.
A few other points about the boat are the fol
lowing :—Propellers, 2} ins. diameter, 6 ins. pitch ;
speed of engines with boat at rest and burner at
nearly full power (engine pumping), 85o r.p.m.;
in water, under best conditions, nearly
speed
The weights of the various items are:
3% m.p.h.
engine, 1-69 lbs.; lamp (empty), 1-31 lbs; boiler
and all ﬁttings (empty), 4-62 lbs.; hand pump,
-38 lb. ; decks and ﬁttings, r~o6 lbs. ; hull, 5-20 lbs.
Thus the total weight empty is I45} lbs.
At the
working level the boiler contains about 1} lbs. of
water, whilst the lamp, when full, holds about
9 02s. by weight 0! petrol.
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A Neat Countershaft.
By \VALIER GlULIANO.
following is a description of a neat and
compact countershaft I have designed to be
driven from an electric motor which is used
for polishing;
it was found necessary to use the
motor also for driving a drill and small emery
gnnder, and notfhaving too much power to waste the
intermediate shatting had to be as light and corn
pact as possible, which, in the above design, 1 think,
has been achieved with a fair amount of success.
The shaft A is a length of bright drawn mild
steel shafting, which can be purchased ready to
size.
It may be mentioned here that if a mandrel
is turned up just about I-64th in. under size of
the ﬁnished shaft, on which to mount the various
much help will be derived in the ma
castings,
The pulleys P and
chining of the various castings.
P' should ﬁrst be taken in hand ; one is for driving
drill and the other for grinder. The casting P
should be chucked and the centre hole bored out
under ﬁnished size, P’ being treated in
1-64th
like manner.
They can now be driven on the
dummy mandrel and turned all over to the shape
shown in Fig. 1. Before removing them from

HE

A

‘c

H

Fig.

3.

H’

“as
Tm: PULLEY HUB
In conclusion, although the boat—which, by the
way, has not been christened, owing to the dith
culty of ﬁnding a name—may be derided as a. low
that it has
pressure outﬁt, it must be remembered
been.constructed entirely without a lathe or any
other machine tool, being, in fact, built with only
the ordinary struggling amateur's resources. Further,
as every mistake that has been made has been the
result of the foolishness and inexperience of the
builder, it is hoped that this account may be of
value, as well as of interest, to others embarking
on the stormy waters of model steamboat con
struction.
The writer himself gladly admits his
deep indebtedness to others who have described
their experiences in THE MODEL ENGINEER.

CASTING.

the shaft, the guide lines for slotting should be
scribed oﬂ with a. sharp-pointed tool held in the
tool-holder of the lathe. These lines should be
exactly opposite. When this has been done they
can be removed, and the hole reamered out to full
size, viz., Q in., and the sleeve of P cut away for
half its depth with a hacksaw, and ﬁled up to the
lines already scribed thereon.
The leading edge
of the sleeve should have a slight bevel to assist
with its neighbour.
P' is treated in
engagement
the same way, except that its sleeve is slotted for
double the depth of P (see Fig. 1). As the latter
runs solid with the shaft A, it is ﬁtted with a
3-16ths-in. grub screw at the widest part of the
clutch sleeve (see G, Fig. I).
P‘ runs idly on the
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shaft. The pulley hub casting can now be ma
chined. This is in three parts, viz., M, H and C.
The body H should be ﬁrst taken in hand, chucked,
and the core bored out to take screwed flange C ;
and the hole to take M should also be bored and
screwed 26 threads to the inch. It should now
be turned up all over on the outside to shape
shown in Fig. 3. The ﬂange C should be bored
and driven on to the dummy mandrel, turned up
and screwed to ﬁt into large end of hub pulley H.
Whilst the shaft hole is being bored the recess in
the screwed portion should be cleaned up, as at
C (Fig. 3). Now screw in ﬂange tight up. It will
not require a setscrew. as all the driving strain
The third
only tends to tighten it up the more.
Bore out as
piece M (Fig. 3) is of mild steel.
before to ﬁt dummy and screw to ﬁt the left-hand
side of pulley (see dotted lines, Fig. 3). This

l

patterns. The bosses o, o, 0 (Fig. 2) are for
bolts.
This casting,
unlike
the
holding-down
right bearing, has an extension arm to carry the
operating levers B and L. First plane or ﬁle up
the under side quite ﬂat; reverse and treat the
bosses
in the same
holding-down
way. The
centres for these should now be marked oil and
drilled.
Next bolt the casting to lathe angle~
plate with the planed surface in contact with
same, and bore and face up the bearings E (Fig. 2).
The bell crank lever B can be of cast- or mild-steel
plate, kin. thick, and ﬁtted with a hardened-steel
roller U. The connecting rod L is also of mild
steel and connects the lever B to a slotted spring
quadrant (not shown), the slots being the distance
apart as shown in Fig. 2, at 1, 2, 3, 4v Needless
to add, the roller U works in the slot S of pulley H,
and, as the lever B is worked through the radius
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F19.
A NEAT COUNTERSHAFT.
also should be slotted, so :as to engage with P when
slid into contact.
Fit same in place and ﬁx with
grub screwG (Fig. 3). The reamer can now be
passed through both M and C, so that the whole
revolves easily, upon the shaft A.
It might be mentioned here that if the reamer
is entered from the left-hand side a truer hole will
result, owing to the greater length of bearing
surface given by M. The piece A' is also of mild
steel, and is really a duplicate of its neighbour,
and should be ﬁxed 'ﬁrmly to the shaft A with a
setscrew at its widest part. Care should also be
taken to see that this piece is the right distance
along the shaft. Two ﬁbre washers FF should
be ﬁtted to take end thrust.
Fig. 2 shows the
bearing plan for the left-hand side of the counter
shaft. These can be of cast-iron, but if it is
thought desirable to bush the bearings, due allow
ance should be made for same in making
the

2.

(Scale hall size.)

shown by dotted line in Fig. 2, moves the pulley H
along the shaft A to the right or left, as desired.
The dotted lines across the pulley H show the
width of the driving belt from the motor. When
the lever B is over on the extreme left in Position I
the main pulley will be driving P.
Position 2,
which is shown in the Figs. I and 2, is neutral or
Posi
free, not driving either the drill or grinder.
tion 3—H now makes sliding contact with P' in
this position. It will be noticed that the inner side
of the clutch M just misses A'.
Position 4—H
slides into full contact with P’, and at the same time
M (which is part and parcel of the pulley H) makes
contact with A', and the shaft U revolves also,
carrying P with it, as P is ﬁxed permanently to
it, thus driving both machines at once, or inde
pendent of each other, or throwing the countershait
out of action by the neutral position, as shown in
the drawings.
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A Realistic Model Railway.
By FRED STANLEY.
illustrations on page 307 are from photo
graphs taken of the model railway made
in my spare time during the long winter
evenings of last year.
I may say it was with fear
and trembling that I approached our Editor as
to the likelihood of my model being of sufficient
interest to the numerous model makers and readers
of Tim Monar. ENGINEER to warrant its claiming
the honour of space being allotted to it within its
However, these pictures show that Ihave
pages.
had my reward duly meted out to me for the many
hours spent with sticky ﬁngers,
blunt scissors,
and the ever-present memory that our old friend
Job never made models, or it would have been
utterly impossible for him to have maintained that
wonderful characteristic allotted to him.
The model is really of the most simple con
struction, with the exception of the locomotive,
which is a G.N.R. “Atlantic " type, and guard's van.
The rails are of the tin-plate variety, xl-in. gauge.
Everything else is made of cardboard, cork, and
thin wood.
The only tools used in the construction
were the aforesaid scissors, a penknife, and the
all-important aid of the contents of the glue-pot.
The signals are worked from a set of levers at
the end of the line, not shown in the pictures.
The length of the track is approximately 30 ft.,
horseshoe shape.
The permanent way was made
by fastening the lines on match-boarding r2 ins.
wide, then sifting bird sand along the track to
a level with the top of the sleepers.
This gives
an excellent effect of the lines being actually laid
in the ground. The embankments consist of
cardboard roughly painted in various shades of
green, and when dry a. plentiful supply of artiﬁcial
moss was glued on and the bare patches repre
senting earth received a coating of glue and a
free sifting of sand while wet, and there you are!
all the effects of a real embankment with very
little trouble.
The station, duly christened “ \Vestﬁeld," I
found the easiest of all to construct.
It is 3 ft.
long and r4 ins. high.
The most difﬁcult item was the corridor coach
This is made -of
shown in the photographs.
thin wood and afterwards given four coats of
enamel,
and lastly two coats of spirit varnish,
which gives it a very high ﬁnish. It is painted
G.\V.R. colours.
For the sake of any novice
similar to myself, who may contemplate the idea
of making such a coach, I would remind him not
to do as I did, and leave the glazing of the windows
until he has the roof on.
I made this foolish error,
and it cost me ﬁve solid hours of the most ex
The
quisite patience any man could exercise.
windows consist of celluloid ﬁlm, and after cutting
a piece a quarter of an inch larger than the actual
opening of each window, I applied an edging of
glue, and with the aid of a long blanket pin inserted
the piece of ﬁlm with the hope of getting it in the
correct position to cover the window, but apparently
it objected, for these wretched pieces of ﬁlm abso
lutely insisted upon sticking to every available
part of the interior of the coach except the place
desired.
This sort of thing continued throughout
the entire eighteen windows, whereas, had I thought
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of it before placing the roof in position, a strip of
ﬁlm glued the length of the coach on either side
But such are the
would have done admirably.
troubles of mode] making from the novice's point
of view.
Fig. I shows the 10 am. express leaving West
ﬁeld Station, while Fig. 2 shows the 1.30 approach
Fig. 3 is a view of the
ing \Vestﬁeld at full speed.
sidings,
goods yard, and also shows water tank.
Fig. 4 gives a view of the station and carriage
siding. The entire line is raised on light supports
This
of wood 3 ft. from the level of the floor.
brings it to a convenient height for handling, and
also one gets a good eﬂect of the line generally.
The raising of the line seems to me to be very
important, because if you desire that your friends
or relations should become enthusiastic admirers,
it is advisable not to introduce them to the fruit.
of your labour by asking them to grovel on their
hands and knees upon the ﬂoor in order to get a
close inspection as to how this signal or that set of
points work.
I am afraid I have already overstepped the limit
of space, so kindly and courteously allotted to me,
therefore I can only say in conclusion I hope that
these few remarks may prove of some slight interest
who have not yet dared
to novices like myself,
to venture the bringing into being of models made.
of harder and sterner stuff than cardboard.

Practical Letters from Our
Readers.

[The Editor invites readersto make us: of this column for ﬂu lull
discussionof matters0/ pradical and mutual in-lnest. Letters
may b: signed milk a nom»de-plumcif derirzd, but the full
name and addressa! the render nusr invariably b: anachrd,
lhoughnotnecessarilyfor publication]

Wasted Power on Railways.
To

THE

EDITOR OF The Model Engineer.

DEAR SIR,—I am particularly struck by your
remarks on page 264, referring to an ingenious
(?) brake, and of course, as explained by you, the
is no doubt absurd.
particular one described
But why can’t somebody design an efﬁcient one ?
To stand upon a platform and watch a suburban
train pull up with a compressed air brake, is to
make one shudder at the wicked waste of power
—it is like seeing good food thrown in the gutter.
Power wasted in useless friction is power thrown
away; why not make the momentum do some work
and store the result to be used in re-starting—
in models, say, by compressing or winding a spring ;
and in larger machines by pumps, air or otherwise,
storing
or electric generators,
the energy for
re'starting, suitable means being used to apply
the power in the direction the wheel has to turn.
This would mean a revolution in railway loco
motives, a light single driver could do the work
of any of the larger engines of to-day, with the
starting difﬁculty eliminated, and a larger storage
of power (wasted down hill) used to assist running
uphill would almost be equivalent to making
all roads level, whether railways or otherwise.
There should be nothing in this that is outside the
laws of mechanics,
although it sounds rather
Utopian—Yours truly,
R. H. Amnenv.
Catford, 5.12.
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Model Yacht Designing and Bulldlng.
To THE EDITOR or The Model Engineer.
DEAR SIR,-—I have been following with great
interest the articles by Mr. Kitchingman on Model
Yacht Designing now appearing in Tm: MODEL EN
GINEER.
There is one point. however, to which
I should like to call your attention.
You will
notice that after giving detailed instructions for
building the hull, etc., he says—" The boat can now
“
have the lead keel screwed on,"
deck put on,"
etc.
Why do writers of instructions for buil-iing
model yachts always end up in this way, and take
it for granted that the builder knows all about
these things ? For instance, what is the best method
of casting the lead keel? “'hat are the best
kinds of wood to use for the deck, also proper kinds
of varnish to use for a white deck, etc?
I have
your excellent little handbook on the subject
and even this does not give deﬁnite instructions
on these points.
And then the painting!
I have
read every article and book on the subject of model
yachts that I have been able to lay hands on,
and every one ends up by saying—“ The boat may
now be painted."
\Vhy not give clear instructions
on these points?
Of course these are only details,
but I have always found that it is attention to
details that gives a ﬁnish to the boat and helps
it to look " yachty."
Would it not be possible
to publish one or two sheets of detailed drawings,
say of a cutter and schooner, together with concise
instructions for making and ﬁnishing every part
of same ? Since the book ﬁrst came out I have built
two boats from the drawings given on page 39,
“ Model Sailing Yachts," and
although neither were
altogether successful I think I shall build another
Before doing so, however, I shall be
shortly.
glad of your opinion as to whether you consider
the above mentioned lines are capable of pro
I prefer good
ducing a really good 36-rater.
all round sailing qualities to excessive
speed.
It appears to me the fore and aft overhangs are
too long.
In conclusion, I should like to say that
I have been a reader of THE MODEL ENGINEER
for some years,_and I always look forward with
great interest to articles and correspondence
on
this fascinating subject—Yours truly,
HERBERT F. MILNE.

To rm; Eoiron or The Model Engineer.
DEAR SIR,——I think if Mr. Milne will read the
articles care/idly he will ﬁnd an answer to most
of his questions, although I might perhaps have been
a little more emphatic on some points.
In the ﬁrst place I made it quite clear when
"
writing the articles entitled
Designing under the
International Rule," that the reader should refer
back to my other articles on designing and building
the 5-rater model yacht, because a lot of what had
been written about the 5-rater would be the same
as required for the metre boats, and it would serve
no useful purpose to repeat it again.
This is pointed
out in THE Monizi. ENGINEER, July 7th, mm.
The
best way to cast the bull, in the writer's opinion
is to do it as already explained in THE Monai.
ENGINEER, February 3rd, 1910, only, of course,
instead of only making half a pattern as was
required for the bulb, owing to it being made in two
pieces, the wood pattern for the metre boats should
be made just the same shape as the lead keel,
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only slightly larger to allow for shrinkage and
ﬁling up.
If the builder does not know the way
to cast a pattern in lead it is much the best way
to take his pattern to a foundry and let them
This is one of the points I should
cast it for him.
like to lay great stress on, and that is when it
comes to lead castings and the painting of the hull
it is much better for the buil'der to get the work
done for him.
Mr. Milne raises the question of
painting : if he will look in THE MODEL ENGINEER,
February 17th, 1910, he will ﬁnd that I say itis better
to let a painter do the work, although I should
have said coach-builder.
If you want a good ﬁnish
don't go to an ordinary house painter, because
they cannot do the work like a coach-builder can.
As Mr. Milne says, it is these details that give the
ﬁnish, and unless Mr. Milne has worked with a.
coach-builder and knows just how to mix the paint,
the right heat to have the room in which he is
working, and how to keep the model free from dirt,
together with a knowledge of the right sort of
brushes to use, I venture to say that if he tries
his hand his boat will lack ﬁnish.
It will be seen
that when writing on one subject, such as model
yacht building, it would be impossible to tell the
builder how to paint his boat as the painting is
another trade altogether, and it would take, perhaps,
as long to explain as how to build a model yacht, and
after the reader had read it all he would have to
practise on pieces of wood for a few weeks or months
before he could touch his model with any certainty
of success.
If the builder intends to ﬁnish his boat bright—
that is, varnish her—he can do this himself. He
should ﬁrst choose a place to do the work in as free
from dust as possible.
If it is a room with a
ﬁreplace in, light a ﬁre, even if its August: if there
is not a ﬁreplace, a good oil stove will do.
Get
the room nice and warm—there is no particular
heat—keep all windows and doors shut, and don't
kick up the dust.
Have some of the best copal
varnish and a good varnish brush (cost of brush
about 35. to 45.; 4§d. and IS. ones are no good for
this), turn the boat upside down and put the varnish
on thin and don't work from how to stern but from
keel to deck.
When this coat is quite dry get a small
basin of water and a piece of pumice-stone. Dip
your hand in the water and wet the hull a little,
then dip the pumice-stone in the water and rub
down the hull. If you want a a good surface,
you must not mind spending an hour or so rubbing
down. After you have nearly rubbed 03 what you
so carefully put on about a week ago, put on another
coat of varnish—ﬁrst, of course, letting the boat
dry well after the r_ubbing down. When the second
coat is dry, rub down again and then put on another;
this may be the last.
I don't expect the builder
will be sorry.
The best varnish to use is the copal
—this will darken the wood a little bit, but it is the
best varnish and is better than polishing. If a
very white deck is required, try the following.
After getting a nice piece of either pine, white
sycamore or maple, rub it over with some dry,
clean whiting;
rub this well in.
Dust it off and
then melt a piece of common size in a cup of
boiling water, making it the consistency of thin gum.
With a clean brush coat the deck and let it dry,
after which it should be varnished.
As to wood for decks, Mr. Milne will ﬁnd that I
give sycamore in The MODEL ENGINEER, August 4th,
1910, as deck for Iris, and in February 3rd, 1910,
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I give either mahogany or pine. There is no special
wood for decks.
If Mr. Milne does not care for
any of these three, he could try cedar or maple.
In reference to the design for 36-rater personally
i think it a very nice design, the only fault I ﬁnd
with it is that I think the displacement is toolight
-—at least 16 lbs. would be better.
I should like
to suggest to Mr. Milne would it not be better
to build a 12-metre model instead of a linear rater ? ,
because the metre boats have taken their place.—
R. P. KITCHINGMAN.

Yours faithfully,

A Catalogue Correction.
To THE EDITOR OF The Model Engineer.
DEAR Sin,—\Ve have to thank Messrs. Bassett—
Lowke for their letter to you explaining the state
ment in their catalogue as to the Stuart-Turner
engines.

These engines. as received by us from the makers,
had to be practically reconstructed before we
could do anything in the way of record breaking,
and we have stated that fact in writing to Messrs.
Bassett-Lowke.
We do not think it is necessary to explain to
them how an engine should be made to produce
the maximum amount of power with a. minimum
amount of steam. With their extensive knowledge,
they should surely know more about this than—
V. W. DELVES—BROUGHTON
YOurs faithfully,
and HERBERT TEAGUE.

Queries

309

and

Replies.

Attentionis especiallydircrtcdlo thevarious conditionsgivcn bclow,
and no noticewill be taken 0/ Qurrirs not complyingwith the
directionstherein slated. Letters containing Qil¢fll8 must b:
marked on the top le/I-hand corner 0/ Ihe envelop: " Ourry
No communicationsbut those relaling lo the
DIPGIIIMM."
'
Queries should be enclosedin the sum: Qﬂl'llopl.
Querieson sub/cctswithin lhc scopeof this columnan replicd to by
post, In: 0/ charge,undcr thr /ollowi1igcondilions:—(|) Qill‘Ylt’S
dealingwith distinctsnbjcctsshouldbcwrmcn on diﬂnenl shuts,
on on: side of Hi: [mpn only, and the sender'sname nusr be
imcribrrl on the back. (2) Queries should be accompanied,
whereverPossible, wilh fully dimensionedshachcs, and corre
spondcnlsan recommended
to leap a copy of their Queries for
rc/nmr.
(3) A stamped nddrcsscdmvrlopr (not frost-turd)
shouldinvariably b: rnclosrd,and also a “ Queriesand Replies
Coupon" cut out from the advertisement
pagrs of thc cmunl
issue. (4) Queries will be aniircrcd as early :13Possiblea/Irr
receipt. (5) Queries which, in the opinion 0/ tic Editor, are
beyondthelcgitirnalcamp: 0/ this column,will eitherberdurnrd
to thescndrr with a notiﬁcationlo that cﬂrcl, or will be referral
to THE MODEL ENGINEER Laboratory, when” a In Will be
quoted /or supplying the desired information or drawings.
(6) Qucrics relaling to rnquirics which have beenreplied lo at
somepreviousdaternuxlb: ucrornpanicdby a copy0/ theoriginal
query, logth with our reply to sanir. Both the date 0/ such
previousqueryand the numbrr 0/ our reply must also In given.
(7) All Qulrizs shouldbe addressedto The Editor, THE Moon.
Engineer, 26—29,Poppin‘s Court, Fleet Strut, London, E.C.]
The following arc saluted from the Querieswhich haul 'bun replied
to recently.‘—

G.W.R. Locomotive
F. G. C.
[lrdl
"Worcester."
illamniersmith) writes:“ Would you kindly send me a from view
of G.W.R. No. 3,027, Worcester," single locomotive, as rebuilt
by Mr. Churchward with the dnnielessboiler? A side view was
given in June 25th (1908)issueof Tux Moon. Eucmezn.

The Society of Model Engineers.
[RcPOrts0/ meetingsshould be sent to the oﬁriccsolfl'ne Mons].
ENGINEER mlhout delay, and Will be inscrtcd pm any par
ticular issue i! rcccivcda clear nine days bc/orc its usual date
0/ publication.]

_,_.

London.

October 5th,
FUTURE Maurincs.—Wednesday,
demonstration meeting; Wednesday, October 26th,
lecture and demonstration on the latest develop
in wireless telegraphy, by C. K. P. Eden,
ments
Esq., A.M.I.C.E., A.M.I.l£.I<l., etc.
NOTICE. Members wishing to move an altera
tion of or addition to the existing rules of the
Society are requested to give written notice of such
alteration or addition to the Secretary not later
than October 3Ist, so that notice of such proposed
alteration or addition may be sent to all members
before the annual general meeting, to be held at
the end of November.
Full particulars of the Society and forms of
application may be obtained from the Secretary,
HERBERT G. RIDDLE, 37, Minarcl Road, Hither
Green,

5.15.

>

Belfast Model Aero Club.
third meeting of the above Club, which has
been formed, was held on Thursday,
September I 5th, and a very pleasant evening was
were
the result. Among the subjects discussed
stability and the design of propellers for models.
Every reader in Belfast who takes any interest in
model aeroplanes should 10m the above Club.
should
becoming members
Those desirous of
write to the Secretary, Mr. \V. Armer, 3, Fort
William Place, Belfast.
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We appendan outlinedrawingoi the front of therebuilt 7-it. S-in.
"
G.W._R. smglc locomotive, Worcester," to the same scale as the
drawmg in our issueoi june zgth, 1908.
[509] Patterns for Water-cooled
Cylinders.
H. J- 8.
(Northampton)writes : Can you put me on the track of explicit in
structions howto makepatternsand coreboxesfor singlecylindered
water-cooledpetrol engine? Have read all the chapters in THE
MODELENGINEERon Pattern-making,but canﬁnd nothing touching
water-cooledpatterns. The core boxes bother me.
See Mr. Garscadden'sillustrated article, “ Patterns ior Water
cooled Cylinders" in our issue oi June 30th last.
[4501Shocking Coll Construction. H. U. (Londonhrrites:
In your descriptionof how to make a shockingcoil I fail to alher
what the collar P is madeoi. Would you also give me an idea of
how much wire I shall
recguirefor the secondarywinding (N0: 36
S.W.G.) and the cost of it .
We resume that it is to the description in our handbook that
u re er.
It is the {-in. " strip of paper "
‘ wrapped The collar is of paper.
round the core. ' About b lb. 0! second
wire will
required. This will cost, if single-cotton-coveredWire is used,
b; out 25.
.1
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W- E. C- (Ashton-00
[4321 Failure of Small Dynamo.
Mersey) writes:
have just ﬁtted up one of THE MODEL EN
ciNrtiLRdynamos rated at 10 volts amps, and regret to say that
am only able to get volts and about amp., just sufﬁcient to
light 5-volt carbon ﬁlament lamp. In your handbookon " Small
Dynamos and Motors"
stated that for the above output
as follows: armature, 6-7 025.of No. 19 S.\V.G.;
the wiring
ﬁeld, 2!- lbs. No. 18S.W.G. Now, as
an absoluteimpossibility
to get 025.of zo S.\\<'.G.on thesestampings slots, and stamp
iugs
in. diameter), was only able to use 4} ozs., 1'.e.,22 turns
pcr coil, which ﬁlled the slots completely.
also ﬁlled the ﬁeld,
using
lbs. of No. 20 S.W.G. Runnin the armature at 4,000
r.p.m. can o'in light 5-volt CF. lamp.
he air gap 3-64thsin..
might also add that
and there no current leakageanywhere.
the annature wiring and connectionsare correct, and the same
as in your book, page 34, Fig. 42. This type of dynamo
the
only one which have failed to get the speciﬁedoutput from.
The winding data which you quote are taken from those given
in the handbook for
60-watt machine of the " Simplex " type.
So we infer that your machine of this type. But its armature
only
ins. by 1! ins., then the machineonly belongsto those
of the 30-watt size, and
you will refer to the windings speciﬁed
for a machineof this size you will find that you have no reason
to quarrel with the book or the subject of weights of wire. It
would pay you to rewind the ﬁeld with No. zowire according to
speciﬁcation. You would do well also to wind i-64th-in. wire
on the armature to reduce the gap. Study the last chapter in
Handbook No. 10.
A. W. (Leeds)
[467] An Armature Winder‘s Studies.
writes:
wish to becomean armaturewinder, and, to start with,
am working with ﬁrm of electricalengineers,where such work
as the above carried on.
am working as an improver. Now,
necessaryfor me to go to technicalcollegeto study for the
above, or can this be obtained from bools
Are thereany books
that can study for this subject?
If so, please give names,
whereobtained,and prices
We recommend‘that while paying special attention to such
sections of electrical engineering as are immediate] connrcmd
with your daily work you try to get
good know edge of the
subject as
whole. You would do well to study the various
methods of winding armatures; this would help you in your
work and give you an advantage over those winders who never
open
technical book. But in order to excel you must under
stand not only how, but why,
atures are wound in diﬂerent
ways; an understanding of the eectrical testin of armatures
would be found of immense value to the win er who means
to get to the top of the tree in his specialline. Now, you cannot
understand these things until you have
sound knowledge of
general electrical theory. To obtain this we think your best
plan will be to attend
course of evening lectures in electrical
engineeringat some technical institute. Doubtless you can ﬁnd
such course in Leeds; the sessionwill be beginning about this
time. Attendance at these classes during the coming season,
supplementedby study of good text-book (which will be recom
mended to you), would give you at least
good start towards
acquiring the knowledge you need. The attending of lectures
in addition to studying from books
to be strongly advised, as
not only does the help of thespokenword, with the demonstration
by blélehHle'd or actual experiment, enable knowledge to be
more easily and satisfactorily acquired, but you have the oppor
tunity of asking questions and so getting helped over any par
ticular difﬁculty, and also you probably have the privilege of
using laboratory. As regards book on the winding of arrnatures
we can recommend “ Armature Construction," by Hobart and
Ellis—a 155.book. You could probably see at public library
before deciding to buy it.
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C. P. (Southportl Writes1
[459] Steam Engine Governor.
I uish to make a governor like the enclosedsketch (not repro
dUi~_‘(ll,
but having had no experienceof them, I would be obliged
if you could put in the approximatedimensionsof the governor
in the sketch. .\ly engineis il-in. bore by 3-in. stroke, horizontal,
sin: over-all 1:} ins. by 0 ins. I wish the governor to look well
in comparisonwith the engine and to be efﬁcient.
"
“
\\'e appenda drawin (half full size)for themodel of a “"ati
model steamenginehaving a cylinder
type governorsuitable
il-in. bore by 3-in. stroke. Having no drawings of the modcl,
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[491] Sending Photographs by Wire. G. B. (Tyne Dock)
writes: Has telephotographyever been invented and perfected?
so, why
not in generaluse
Do you think the invention of
same would be of any value? \Vhat
the cost of sending one
photograph by the “ Korn " system? Can you let me have
numbers of THE Moon. Eucmern the systemwas explained in?
Telephotcgraphy has been invented, but not at perfected.
Yes, we considersuch an invention very valuable in cod, for when
somesystem availableby which photographscan be transmitted
by wire without great cost or loss of detail in the picture, tele
photographywill be of vast importance. The present neglect of
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we cannot arrange the throttle valve levers, etc., properly, and,
therefore, they do not suit as shown in the drawing, you must
modify them to ﬁt in with the existing work.
working model
governor must be little larger than scale, othervnseit will .not
the friction of the various
be sufﬁciently powerful “to overcome
"
rods. The Watt governor not the most'sensi
spindles and
“
"
tive. The Porter governor shown in the diagram (Fig. 2).
heavy weighton the centre
In this type the balls have to lift
spindle. The Porter governor must be run at
higher speed to
obtain the necessarypower at the throttle valve spindle.
" ELECTRA"
Electrophorus.
Maklng
Cake for
[447]
am about“to make up an electrophorus,as
(“'ishnm) writes:
Instrument
book,
Electrical
Making."
described in Bottone's
Could you please tell me the exact quantities of shellac,Venice
only gives the pro
turpentine and bee's-wax required,as the
portions? The zinc
22} ins. diameter.by in. deep. If were
to put an old cake into the pot along With the shellac,etc., would
mix properlywith the other ingredients_?
_
'
Reckoning that your cake 2:} ins. diameter,and in.
“ thick:
will contain about :50 cub. ins. You can reckon the parts
you
given by Mr. Bottone as being the proportionsby volume.
Wish to order the materials by weight reckon about -o36 lb. per
tho
It
should
be
utilised.
cubic inch. Yes, an old cake can
,be
roughly cleaned and broken into small piecesbefore putting into
the pot.

a

it

a

a
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photographyby wire for Press work is accountedfor chieﬂy by its
failure to produce photographs such as will make satisfactory
prints. We have not to hand details regarding cost of present
rocesses. An outline of Dr. Korn’s system was publishedin our
sue of Decemberizth, i907.
V. D. (Eastleigh)
[13.444] Shocking-Coil Arrangements.
writes: I am about to construct a shocking coil, and I should
like to arrange it as per diagram enclosed,so I should be glad
it you would kindly give me the connectionsto correspondwith
my diagram. I have both your handbooks on the subject of
induction coils, but I do not see any diagrams of connections
showing just the arrangement I want. I have enclosed two
samples of wire. Please let me know what gauge they are and

;

I:
.

I'lllll J
lI)

-

i

l

a

.J

l3

/
a

l

'

.

1

L
,

_<>

Handle
~‘239¢¢

‘

running much below its normal speed.and consequentlyit cannot
developits rated h.-p. You must rememberthat revolutions per
minute 15one of the most important factors of b.h.-p. in any
engine.
L. A. E. (Manchester)
[464] Theory of Dynamo’s Action.
writes : I have recentlyread in a book on dynamosthat a dynamo
does not generatecurrent, but is analogousin action to a pump.
Is th'm the generally accepted theory ? If not, what is the
theoreticalexplanationof the action of the dynamo ?
It is universally agreed that a dynamo does not create elec
tricity out of nothing. Electricity is everywherepresent,and, like '
all things else,can be neither creatednor annihilated. The work
of the dynamo is comparablewith that of the hydraulic pump,
because just as the pump
forces water up into a reser—
voir,thus iving ita" head,"
and making
it capable of
’
doing useful work, so the
dynamo causes a dilference
of electricalpressure,making
electricity capable of " ﬂow
ing" and thus exerting en
ergy. You might get some
illumination from the articles
on " A Dynamo: How it
Works," in our issues of
November 29th, December
6th, 13th, 20th, and 27th,
1906. But you will ﬁnd there
no explanationof what induc.
tion is: those articles only
Secondary
tell you what we do to
bring it about. To give you
9
a
com lete “ theoretical ex
Pf'lﬁiﬂr/i
planation of the action of
the dynamo" is not within
our power at present. We
intend to do it, but arewait
ing until we know just what
electricity is.
[418] Boiler for Traction Engine. 8. J. B. (Leyton)writcs:
Will you pleasetell me the size of a Smithies' boiler for a cylinder
ri-in. bore and zl-in. stroke, and size of ﬁrebox and the outer
casing. I want this for a traction en inc and I want it to pull
1: stone. I shall have gun-metal en s secured to the tube by
screwedbrass pins at {-in. pitch and soft-soldered. \Vill this do ?
Will the upcomersand downcomerdo securedin the same way ?
And will sheet iron do for the outer casing, coveredwith asbestos
r-roth thick, and sheet tin P
We cannot very deﬁnitely ﬁx dimensionsfor you, but we should
think that a boiler of the following outside dimensionswould suit
:—Outside diameterof barrel, 5} ins. ; letnghof barrel, :2 ins;
you
engthof ﬁrebox, 6} ins. ; lengthof smokebox,3} ins. The ﬁrebox
would not suﬂer if it were increasedto 7} ins. long, but this de
pends on the generaldesign of the model. See the drawings for
the “ Fowler" engine in recent articles. The inner boiler may
be 3} ins. diameter. The construction of the inner boiler will be
satisfactory if the diameter of the pins is at least 1} times the
thickness of the barrel plate. The ends may be of good gim
metal, turned all over and driven in. The down- and upcomers
should be securedwith screwsor rivets, and the solder used as a
caulkipg. The outer casing may be double, with asbestosr-r6th
in. thick between. We prefer the sheet-ironcasing inside.
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whether the can be usedfor the coil. Would four rowsof primary
and eight 0. secondary,4} ins. wide, be enough? Also what cells
would bethebest, so as to make it a nice compactthing in a box ?
The samples of wire which you send are—the one marked
“ Primary
" No. 26 S.W.G., and the one
"
marked Secondary"
No. 36. Thesecan be used,and winding as you suggestyou should
get a fairly powerful coil. Increasing the amount of secondary
winding beyond the eight layers proposedwould be an advantage.
The abovediagramshowshow to connectto get the resultsdesired.
Dry cells are commonlyused and are convenient; but, to get the
most powerful battery in available room. use accumulators.
G. W. C. (Poplar)
[454] Pasting Accumulator Plates.
writes: I have tried the precipitated lead, and it gets hard as
I paste it into the grids. I cannot get it to work. I have got
some litharge. I am going to try that. Will you kindl tell me
if the plates have to go through a forcing process (a ter being
pastedwith litharge), same as positive plates?
The trouble you refer to is not an uncommon one. We are
aware thereis somedifﬁculty in asting the plate with precipitated
lead, but it is only a uestiono forcing the small granular pieces
well into the grids an gently hammeringor tapping them down
to obtain as solid a masswith as level a surface as possible. In
this state the negative is formed. With regard to pasting with
iitharge the processis the same as pasting the positiveswith red
lead. The plateshave to be allowedtime to dry (about 48 hours),
and then they have to be formedafter immersionin the sulphuric
acid in the usual way, and in conjunction with the positives.
Repeatedcharging and discharging at a low rate for severaldays
is necessa , the exact time varying with the size of the plates.
The negative will chan e colour gradually from pink to a pale
ey or slate colour, which is a retty certain indication that the
orming 8 complete. The positives at the same time, of course,
change to a dark chocolatecolour. We shall be publishing some
notesshortly with re ard to this matter in Tm: MODELENGINEER
which will give you urther details and information.
Gas Engine and Dynamo. _T. C. (Bethnal Green)
w!5453]
tea: I have a i h.-p. gas engine, xl-in. bore by 2-1n.stroke,
*tubeignition; also a xo-volt 3~amp.dynamo. The trouble is
that I cannot get the engineto work when I connectup to dynamo.
The engine,which I bought secondhand,is supposedto be } h.-p.,
but 1 can only get it to run the dynamo up to volts, on a small
pulley afﬁxed to the spindle of the ﬂywheel, w ich I have ﬁtted
myself. When I connectthe belt on to the 9-in. ﬂywheelthe engine
will not start at all. Do you think dynamo is too largefor engine?
As i only want about 6 volts for charging small 4-volt accumu
lators, would a 6-volt dynamo suit engine better than a ro—volt
dynamo ?
The engineshould drive a 30-watt machine quite satisfactorily.
The gearing must be arrangedso that when the engine is run at
maximum speed (which, we presume,will be about 600 or 700
r.p.m.), the dynamo will be running at about 3,000 r.p.m.; that
is to say, the ratio of
ﬂywheel to dynamo pulley will be
as 3,000 is to 600. We
(20%: gine from what you say that you
are trying to get the full output from the dynamo with the engine

New Catalogues

and Lists.

The Liver ool Castings and Tool Supply Co. 5.
Church Lane. iverpool, have recently fulﬁlled a South African
order which sneaks well for the ﬁrm's business capacity. Out
of 77 (seventy-seven)differentkinds of screwsspeciﬁedby a chance
customer,seventy-sixwere supplied from their ordinary stock by
return of mail.
[1, (1, Klngggon, r, Tokenhuse Yard, High Street, Putney,
S.W., asks us to state that the entrance to Tokenhouse Yard is
between77 and 79, High Street, Putney. Readers who are not
alread familar with this district, and who anticipate visiting
Mr. Kingston's works, should make a note of the above directions.
Mr. Kingston's speciality is gas engines, particulars of which he
will be picased to send any reader on request. Repairs to any
make of gasengineare undertaken.
Messrs. E. A. Watkins 6: Co., 95, Plashet Grove, East
Ham, have recently issued a new list of electrical apparatusand
materials which they are supplying from the above address.
Wireless telegraphysetsof various capacitiesmav be mentionedas
important itemsamongothers. A chemicaland physicallaboratory,
under the direction of Mr. Hugh H. Hill and Mr. E. A. Watkins,
is now open. and we are notiﬁed that Messrs.Watkins & Co. can
undertakeanalytical and other scientiﬁc work for amateurs and
the trade. A speciality is made of the supply of purechemicals
at ordinary rates. Lists will be sent on receipt of rd. stamp to
cover postage.
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The Editor’s Page.
HE

approach of the winter months is no
doubt causing many of our readers to again
turn their attention to the practical side of
model-making, and probably in some cases to the
advantages offered by our Laboratory for tuition
in workshop methods. The purpose of this note
is to suggest to those who are thinking of taking
any lessons the desirability of making their arrange
for there is every
as early as possible,
ments
prospect of our limited accommodation being
taxed to the utmost in the near future. During
the summer we have been favoured with visits
en_
from a large number of model engineering
thusiasts. who have expressed their intention of
coming to us for instruction later on in the year,
and, as a matter of fact, we are now adding to our
we have materially
roll of students every week.
improved our equipment of tools and apparatus,
and now have ﬁrst-class facilities for a very ex
range of both mechanical and electrical
tended
instruction, as may be gathered from the various
articles which have appeared in these pages under
"
from the Laboratory."
Lessons
heading
the
The special feature of our scheme is that each
student may come at the times most convenient
to himself, he may devote his attention to exactly
the kind of work he wishes to do without going
through a stereotyped course, and he may limit
his tuition to one lesson only, or may continue
\Ne shall be happy to send
as long as he desires.
a prospectus to anybody who is intereste,d but
we prefer a personal visit, so that the intending
student may see for himself exactly what we can
do for him.

i

i

i

The Ilford Society of Model Engineers have
added a power-boat section to their enterprise,
the opening run taking place at South Park on Sep
The Victoria Model Steamboat Club
tember 17th.
attended in force on that occasion, and did all they
"
"
a successful
meet
knew to help to make the ﬁrst
Detailed particulars are not to hand as we
one.
go to press, but it is interesting to know that
and eight boats
were present,
twenty members
Slcntor II, built by Mr. Mills, was the
were run.
ﬁrst petrol boat to be run on the lake, and she
put up a good 14 m.p.h. Amongst the others
Wait and Se:
were Bow Bell (1) motrcs,'peirol),
Mr. Vanner got a good
and Nonsuch (1 metre).
run at 8 m.p.h. with his steam metre boat Leda IV,
and the small steamer Metre which was in the running
for the W'embley Park Cup last year also put up
An accident, which
ﬁne
some
performances.
fortunately did not result in her having to be
“
total loss," occurred to the Nonsuch,
posted as a
turtle
and could not be recovered until
She turned
the following morning, when several members cycled

September 29,

igio.

down prepared, we are told,“ to swim for it." \\'e are
glad to hear their efforts were wholly successful.
The opening was subsequently brought to a close
round the tea'table, when Mr. Poole, for the
V.M.S.C.,
welcomed
the new Club and wished
them well, to which expressions
of comradeship
Mr. Belmore, chairman of the I.S.M.E., responded
t
t
‘
From a report to hand, too late for insertion in
the usual columns, we hear that the Reading S.M.E.
has recently decided to alter the date of the com
mencement of its ﬁnancial year to September~
a time when most model engineers
begin work.
It was also decided to collect the yearly subscrip
tions in one sum at the commencement of the
year, which rule will enable the ﬁnancial position
of the Society to be deﬁnitely ascertained at any
time.
Another step in the right direction is that
a metal working class has been arranged in con
junction with the Reading Education Authority,
and will be held on Tuesday evenings.
Members
intending to join this class are asked to register
their names with the Hon. Sec., Mr. W. F. Dormer,
Kentwood Hill, Tilehurst, without delay.

Notices.
The Editor invites corresponde and 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. it
should be distinctly stated, when sending connibutions, whether
remuneration is expectedor not, and all MSS. should be accom
paniedby a stampedaddressedenvelopefor return in the event '6!
rejection. Readersdesiring to set--the Editor personallycan only
do so by making an appointmentin advance.
Advu'tisemenlratesmay be ha d on application to the Advertise
ment Manager.
LETTERS.
A“ corresponencc
d Howl-r0
to t e literary portion of the
rc ating
About?“
and all newapparatusand price lids, &c., for review. to be
to THE Eon-0R, " The Model Euginea," 26—29,Poppin's Court,
Fleet Street, London, BC.
All correspondencerelating to advrrtiscnientsand de 'ts to be
hlANAGER," The lilodel Engi
addressedto Tm: ADVERTXSEMENT
neer," 26—29,Poppin's Court, Flex-tStreet, London, BC.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Percival Marshall dt 00.,
Poppin's Court, Fleet Street, London, B.C.
26—:p,
Soe Agents for United States, Canada, and Mexico: Spen and
Chamberlain,
Liberty Street, New York, U.S.A., to whom
"a, om thesecountriesshould be addressed.
all subscriptions
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IN

BUILDING

FORMER WOUND ARMATURE.

\

A

Wound Armature: Extensions to

Féirmer
ore.
Having completed the building of the core, it
will be necessary to ﬁt extensions to either end of
the same, for the purpose of supporting the oVer
hanging ends of the formed coils, when they are
ﬁtted into position in the slots.
\Ve made these
of wood, in shape as Fig. 1, and bored them to ﬁt
tightly over the spindle. They should be prefer
ably of hard wood, screw cut in the bore, and
screwed tightly on a thread formed on the spindle.
The existing thread acting for one end, and andther
of similar pitch being cut at the shouldered end
These extensions
(h on the section) for the other.

1
l
l
l
l

l
l
l

made of metal, in which case they
are sometimes
are cored out somewhat after the manner of a.
pinion gearwheel, for purposes of attaining light
Fig; 2 shows the general
ness, and screwed on.
appearance of the armature core and spindle when
they are ready to receive the windings.

Tools.—In the group illustration, Fig. 3, are shown
some of the tools necessary for the process of making
and applying the coils.
The cradle or support .-{or
in the
the armature, during winding, appears
['The itemsappmn'n; underthis headingare basal on work Mtunlly
dam, and apartments currild nut in TIIIL Mover. Ilsclssxl.
Laboralmy and School a! Mrrham'ch
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It consists of a wooden base, to the
background.
wooden up
ends of which are ﬁrmly screwed
rights, which are slotted at the top, thus forming
rough bearings for the spindle. The particular tool
shown is 10 ins. long by 3 ins. wide over all the
base, the end pieces standing 5 ins. high, and
The thickness of
having slots about I in. deep.
It is not necessary
the wood is %-in. ﬁnished.
in any of these appliances to waste much time in
getting them up. To the left, in the foreground,

October 6, 1910.

foreground of Fig. 3 is shown a mild-steel lever
for lifting the coils when in position. The use of
this will be referred to later. Between this and
the clamping-plate, in the same ﬁgure, is shown a
slip of hardwood intended for driving the coils
into the slots of either the armature core or of
the former blocks.
It should be of such thickness
to clear these easily.
Fig. 4 is an illustration of the form of spool
used for winding the coils.
It is made of a base

FIG. 4.—Spoor. USED FOR “'iNDiNG rm: Cows.
are shownzthe two halves of the former for shaping
the coils, while to their right one of the clamping
is
plates, together with its nuts and washers,
shown isolated from its block. The former con
sists of two blocks of hardwood of the same section
(about square) and length, which should be rather
longer than the core formed by the laminations.
These blocks have slots out along one side in the
The
centre, parallel with the adjacent sides.
slot: should be of such cross-section as to take,
fairly tightly, one side of the coil when wound and
taped, and of such depth to allow of clamping the
.t a

same'tightly'(so that it will not twist) by means of
a ﬂat metal plate, to which is attached two studs
intended to pass through the block, one on either
side of the slot, and to be nutted on the under
The size of the blocks in our case is 2} ins.
side.
In the immediate
long by 1 in. square section.

Fic. I.—HARDWOOD Exransxon

PIECES.

of hardwood, drilled deeply with two holes at either
end on the centre line, which holes are intended
to take a round iron peg driven in ﬁghtly as shown.
The size of pegs is about 5-16ths in. diameter, and
they stand about 1% ins. above the top of block

71*

As to other dimensions, we will refer to these when
dealing with the winding in our next issue.

An' Inexpensive Drilling Spindle.
as
Drilling
spindles are generally regarded
expensive luxuries, and only useful in ornamental
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That they are expensive is unfortunately
turning.
true, but that they are luxuries, only useful in
such as omamental work, require a qualiﬁcation,
because the use of a plain drilling spindle should
"model
lighten the labours of an out-and-out
"
(112., a builder of model engines) very
engineer
For instance, in drilling and ﬁtting
considerably.
a cylinder cover with studs or set-screws, the work
involved in setting out, marking off, and accurately
drilling bolt or stud holes, in both a. cylinder cover
and its corresponding ﬂange, require close and
tedious operations, quite independent of the lathe;
but, with a drilling spindle in the slide-rest, actuated
by some sort of overhead drive, and the cylinder
or itsl'cover (or both) still set up in the lathe after
turning it only requires the addition of a simple
division plate on the mandrel to enable the operator
to drill any number of clearing and tapping holes,
which will be concentric with each other, inter
also on a
and accurately spaced,
changeable,
circle absolutely concentric with the cylinder axis.

'

-

a

FIG. 5.—Snowmo
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Model Aeroplane Notes.
By

“

AEROPnius.“

More about the Steam Aeroplane.
When last week 1 was particular to point out
that neither the engine nor the water‘pump in
the model aeroplane steam-plant I then described
had been specially made for the job—indeed, they
had not even been lightened, I had in mind several
improvements in the plant, which I now propose
But before doing so, I must
to give my readers.
apologise to those who don't care much about
steam work, for getting, apparently, off my track
for the time being—but it is really a half-hearted
sort of apology, after all, for I deliberately wish
to entice them to go in for steam-driven models;
not that the elastic-driven machine has had‘its
day—far be it from me to suggest such a thing—
but we must progress, and it is because I feel_that
u

a.
APPLICATION

Respecting a division-plate, we shall have more
to say in the near future, but are using this para
graph to illustrate and describe a cheap drilling
spindle, suitable for the operation above referred to.
Fig. 5 is a photograph showing the application
of a cheap clock-maker’s drill-turn, such as can be
purchased at the tool shops for a sum under 4s.
They are usually ﬁtted with split chucks covering
at least two sizes, the three-speed
pulley being
The
adapted for gut drive with the hand bow.
illustration shows one of these attached by its
frame (which is rebated, for purposes of rigidly
holding same in a vice) to a oé-in. length of é-in.
square mild steel, by means of two No. I B.A.
cheeseheaded setscrews.
This can with advantage
be set up on the rest in the ordinary tool holder,
either in the position as photographed, or with
the drill-turn on its side, according to the position
But taking into account the fact
of the work.
that the frame is made of cast iron less strain
will be brought on it by the former method, if the
drive be from above or below the rest.
It will be clearly seen that, failing an overhead
or its equivalent, such an accessory can be actuated
by any suitable small electric or other motor, or
even by means of the primitive hand bow;
al
though, in the latter case, spade form or ﬂat drills
will be more suitable to use than twist or straight
ﬂuted.
In attaching the drill-tum to the bar the use of
a combined clearing and tapping drill (as recently
described in these column“ will save much trouble.

or CLOCK-MAKER'S DRILL-TURN.
the steam-driven model is a step in advance of
the elastic-powered one, and because I want to
feel that my own little circle of readers represent
"
"
“
the
in " model-aerodom
Progressive Party
that I am devoting some considerable space to this
It may, of course, be said that the
consideration.
petrol-driven model is in advance of the steam,
but until such a one can be made successfully to
ﬂy with a total weight of only 3% lbs. I must take
Mind you, I have no
up the cudgels for steam.
doubt it can be done (I am, as a matter of fact,
intending to attempt it this winter), and no one will
be more pleased than I to see petrol and steam
driven models in competition with one another,
and I have no doubt it will not be long before

I

do so.

Now, as regards the engine of Mr. Manning's
plant described last week, I think this lends itself
to a good deal of improvement.
First of all, as to
type. I think the double-cylinder single-acting
engine is far and away the best for the purpose,
because it can be made so simply and so lightly,
and, weight for weight, is probably more eﬁective
in every way in the conditions it has to face than
a single-cylinder
Also for
double-acting aﬁair.
the sake of lubrication, which, in view of the fact
that a ﬂash~steam boiler is being used, is a most
important matter, it is necessary to have an en
closed engine.
Lightness is a factor that will vary
with each individual maker, but there are more
ways than one of making a light engine, so I am
going/Lin‘the present article, to touch on a few
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points in weight-cutting construction, which may
be of help to those of my readers who are interested.
We will suppose, for the sake of illustration,
that the engine we have to build is a two-cylinder,
single-acting with a bore of g in. and a stroke of
§ in.—slightl_v larger dimensions than those of Mr.
This sort of
Manning’s set described last week.
engine, even if the exhaust be quite early in the
stroke, will need no ﬂywheel additional to the
propeller. The small size of the plant does not give
"
us much room for
playing about in," but it is
surprising what can be done in the direction oi

and

Electrician.
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l in. before the piston reaches the bottom of the
stroke.
To facilitate the exhaust the piston, which is, as
shown in Fig. 2, constructed in the same manner
as the cylinder, is furnished with a curved head,
which allows the exhaust steam to rush out through

lightness.

As to cylinders, there is no need to use cast
brass; build them up out of thin hard brass tube
and cap them with a light head turned out of the
The joint—like
all the joints in an
solid bar.
engine designed for moderately superheated steam
--is made with silver solder. Upon the design of

FIG. 3.

E883

is

3

is

is

if,

as it
suggested in this case, the
—especially
crankshaft be built up with solid big-end bearings
and connecting-rods in position—it
really an
easier matter to reinforce the crankshaft so much
shows
that only end bearings are necessary.
Fig.
how this
done by the addition of four tin webs.
which take the strain in every direction.
indicates how an extremely light, yet
Fig.
It
equally strong, connecting-rod can be made.
built up of thin strips of steel, the two forming the transverse strengthening ﬁns being silver
soldered on.
Stock about 3o-gauge
quite strong
it cannot be bent cold
enough for this job, and
round the gudgeon pin and big-end bushes (which
are ﬁnally soldered
in position) it must be re
after softening.
tempered
In next week's contribution
will deal with the
construction of an oil-tight crank chamber and of
the water pump.
4

is

I

if

i

%
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the valve gear the simplicity of the cylinder head
Fig. I shows an arrangement
largely depends.
which I have used with great satisfaction, and
which I have no hesitation in recommending for
quite high-pressure work to those readers who
make dead accurate workmanship a point of
honour, and never allow a breach of it. This
ﬁgure is a cylinder complete with horizontal piston
valve, and is built up of four parts—the cylinder
the
head
liner;
proper; the
valve
tubular
piston
chest;
or
screw nip
the steam pipe
So long as this
ple for same.
'ob—which is really simplicity
itself—be well ﬁtted in regard
especially to the letting in 0! the
valve chest into the cylinder
head, and if the silver solder
ing be done well, it will be con
siderably stronger than a brass
FIG. 2.
casting ﬁnished to the same
weight. For Q in. bore the cyl
inder would be r8-gauge brass tube, the valve
chest 5-32nds (internal) r8-gauge tube, whilst the
cylinder head could be turned down until it was
about 1-32nd in. thick over all. The piston-valve
in. long, 5-32nds in. diameter, and have
should be
a travel of 3-16ths in. given to it by a rocking
arm (as shown), actuated by a side cam on the
The steam ports should be k in. by
crankshaft.
in., and the valve should be cut oti at
3-16ths
about ﬁve-eighths of the stroke. In an engine of
this sort it is, I think, best to let the steam exhaust
at the bottom of the stroke; and for this purpose
half a dozen §-in. holes are bored at a distance
of rr-xoths in. from the ledge of the piston down
Thus the exhaust starts opening
the cylinder.

the ports without having to turn any corners.
The head is turned as thin as possible—lightness
is especially important in the reciprocating parts
from brass stick, and a groove as deep as possible
is provided for the reception of asbestos packing.
The piston-valve is treated in a similar way, and,
in order to get the asbestos in, both the cylinder
and valve chest are slightly bevelled.
The ﬁxing of the gudgeon
pin is extremely
simple, but requires some care in order to get it
quite accurate. For this purpose two small brass
lugs are soldered to the piston-head and bored to
take the gudgeon pin as a driving ﬁt. If necessary,
the latter can be soldered in, but a small set pin is
Most two-throw
better, if it can be arranged.
crankshaits require an intermediate bearing, but
some intricate ﬁtting
occasions
as this sometimes
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Motor Cycle Notes.

motor
car driver goes about the task of changing his
gears, and the rasping, irritating noise which such
careless
handling of the mechanism involves.
Motor 'bus drivers and those in charge of other
public vehicles are great oﬂenders, as a rule, in
-this respect, and unless the gears and their operat
ing parts were very substantially made—as they
invariably are—they would not be able to withstand
the enormous and sudden strain so frequently
thrown upon them.
Motor cyclists whose machines are ﬁtted with
variable gears are sometimes
prone to act in
much the same manner, and thus to disregard
the welfare of their engines and gears by changing
from one speed to another with too great rapidity.
In this connection it should always be remembered
that "gradual" is the word, especially, of course,
when going lrom low gear to high, and a change
in this direction should always be delayed until
there is a sufﬁcient road speed to allow of its being
effected
without the engine being too suddenly
called
to
upon
overcome the in~
creased
resistance
When

occasioned.

starting

DIAGRAM

by

w
OF CONNECTIONS
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LODGE DOUBLE -POLE- PLUG

means of the clutch
the rider should re

member that the
engine cannot take
up its load except
by degrees, so that
its speed in r.p.m.
distinct from
(as

any

rider has kept his engine racing at maxi
mum speed for a good minute before getting
away,and on remonstrating with one of them I was
“
told that
if you don't get a good speed up before
letting in the clutch the engine stops at once."
This, of course, was
uite true, but the getting
'
“
is deferred by the careful
good speed
up of the
driver until all is in readiness for an immediate
start. He then opens his throttle somewhat and
advances the spark, and gently engages the clutch
or the low gear, as the case may be (for the same
is
where
a clutch alone
procedure is necessary
ﬁtted), and away he goes without any jerk, gradually
but rapidly increasing his road speed while main
This is
taining an almost equal engine speed.
the correct way to do it, and those who practise
the trick will find that it is quite a simple and
Incidentally they will save
easily managed aﬁair.
their engines from sudden strain, get away with
certainty every time, and have the further satis
faction of knowing that they are exhibiting good,
instead of bad, driving. When changing from high
to low gear it is not so all-important to go steadily,
because then the load on the engine is, so to speak,
by the mere
being reduced instead of increased
act of speeding up the number of revolutions per
minute. Still, even then it is necessary, for the sake
of the gear itself, not to be in too much of a hurry.
the

By " Pacemx. "
Manipulating Change Speed Gears.
we all know how recklessly the average

thus
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HICABLE I’IOM COIL MAGNETO
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of

“ road 'guestion may
speed)
be as nearly as pos
sible maintained at
an approximately
equal level.

Jumping

the gear

lever from one posi
tion to another
suddenly,
merely
of
has the effect
throwing an enor
mous resistance on
the engine, which
naturally makes it
impossible for it
to accommodate it
self to the work re
quired.

OIIOINARY
SpitRcilNO

DOUBLE-POLE
SPANKINGPLUG

k
‘

Pointers on Gear Changing.
With the engine
disengaged

from its load,
as when running free, the number of revolutions
per minute will—unless means are adopted to check
it—reach the maximum without fulﬁlling any
useful purpose.
Therefore, it is wise to throttle
down as low as possible and also retard the spark
I
until the rider is quite ready to go ahead.
the starting
have witnessed on many occasions
of motor cycles by the free engine method, where

Frc. 1.

J

Multi-pole Ignition for Motor Cycles.
In a recent note I referred to the subject of

dual ignition for motor cycle engines, and took
occasion to point out the advantages and dis
Since then I have been
advantages of the system.
asked by one or two readers whether it is possible
to employ two magneto plugs in the same cylinder,
and, if so, what advantage, if any, would accrue.
I believe that experiments in this direction have
shown that no advantage is obtained by connecting

The

3:8

Engineer

Model

up_mo_ordinary sparking plugs in parallel and
thus dividing the current from the coil or magneto
terminal into two circuits. It becomes a question
as to whether a sufficiently intense spark can be
obtained at both plugs, and also whether the two
will synchronise in the distribution of the current;
for, of course, if they fail to do this the force of
the explosion will, as a consequence,
suﬂer.
The
mixture must be exploded in the combustion
chamber at one precise moment to gain maximum
power, and not in successive stages, however ﬁnely
divided.'.1

Now, given a perfect synchronisation of the
distributed sparks at two diﬁerent points in the
same cylinder, it follows
that combustion will be
more rapid, as the igni
tion starting from two
points has a less distance
to travel than if it started
from one point.
This is
roughly indicated in Figs.
,
.
3 and 4, which represent
"a"
"3""
a sectional plan of a cylinder having valves on op
posite sides. Fig. 3 shows
mm“
the
ignition
spreading
from two points, and Fig.
4 from one point, which
TIHHWAL
HA7“
is the usual method of
ﬁring. Increasing the rate
of combustion enables the
Hm, we,
maximum pressure on the
piston to be reached eari
her in the working stroke
BIASBGLAND
without the back pressure
and
that
overheating
i
would result if the same
—
GAS‘DO"PACKING W
effect was attempted with
|
one plug by setting the
!
‘
time of ﬁring so much
CA511cmmanna
earlier.
the
Obtaining
maximum pressure early
in the stroke gives increase
of power, the eﬁect being
POQCILAIN
most noticeable at high

and

Electrician.
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plug, and so may be relied upon to ﬁt any motor
cycle engine
straight away. It is, however,
provided with a longer reach, so that care must
be taken to see that neither the valve nor any other
moving part is likely to touch the points, and it
is interesting to note that the makers provide a
"
motors because
special valve cap {or “Triumph
of this. If preferred, a screwed Opening can be
made in the cylinder at its centre immediately
above the piston, and this will carry the ordinary
plug where its function may be most usefully
A specially shallow Lodge plug is
exercised.
provided for engines which will not take one of the
usual length in this position. . _

LODGE DOUBLE- POLE PLUG
PROVISIONALLYPATENTED.

“INC WA“:
BIASS NUT

4*~

rllRt NAME!

—~

very glad to
the well-known
ﬁrm of Messrs.
Lodge
Bros. & Co., Ltd., of 14,
New Street, Birmingham,
have taken this matter
up and have placed on
the market a double-pole
sparking plug, for motor
cars and cycles, of which
an illustration in sectional
herewith, in addition to
method of connecting up
ordinary plug to complete
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The Method of Application.

The double-pole sparking plug is, as a general
rule, screwed into the cylinder over the exhaust
valve, and, to obtain the best results the two plugs
lhould be placed as far away from one another
as possible; but quite a marked improvement
in the ignition can be obtained when they are
located—one over the inlet and the other over the
exhaust valve. The double-pole plug is screwed
to exactly the same thread as any ordinary sparking

CONSTRUCTION

or PLUG.

The construction
of the Lodge deuble-pole
sparking plug is clearly shown in the sectional
view on this page.
It is provided with two con
centric electrodes well insulated irom one another
and from the metal body of the plug. The sparking
points project into the combustion chamber, and,
as before remarked, the standard thread is ﬁtted.
The plug is a beautifully made article, and I
intend in a later issue to give an account of my
with it. It is suitable for all high
experiences
tension ignition, either coil or magneto.
The
primary high tension cable from the magneto
is secured to the plug at the usual point and the
second cable connecting up to the ordinary plug

The Model Engineer
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leads oil from an insulated brass connection on the
double-pole plug. In this system,
provided, of
course, that the voltage is sufﬁcient to jump across
two gaps, the perfect synchronisation of theltwo
sparks is assured.

Some Queries 0! General interest.

"
“ANXIOUS
(Crewe) writes that he was stopped
by the police on the Chester road for not having a
lamp afﬁxed to his side car and illuminating the
rear number plate, and when his license had been
examined he was told that he would be summoned
for driving with the side car attached while his
"
licence only provided for a
motor cycle.“
He
was also given to understand that it was an offence
to use the combination unless it had been registered
as a car and the extra duty paid.
" Anxious."
My correspondent need be no longer
He is quite within his rights in (1) driving a motor

FIG. 3.

and Electrician.

the advertisement columns “of a daily paper,
He then wrote
butIfailed to effect a transaction.
a ﬁrm of dealers in second-hand machines offering
them his at a certain ﬁgure, and they replied that
if found to be in the condition stated by him,
and in every way according to his representations,
they would give him £5 less than he asked, he to
pay carriage forward and also for return if no sale
To these terms he agreed having,
were effected.
“
as he says,
taken excessive care not to Overrate
the qualities of the machine, but rather understate
them, and never having any doubt that it would
be accepted at his own valuation."
But as it turned out the dealers, after keeping
the machine a week, wrote saying they could not
oﬁer him more than two-thirds of what he asked,
and intimating that if he could not see his way
to accept these terms he had better notify them
at once as after a certain day in the very near

DIAGRAMS snowmc EFFECT or DOUBLE AND SINGLE PLUG

cycle with side car attached while holding a cycle
licence only.
(2) He is not required by law to
illuminate his rear number plate, and (3) the fee
paid on behalf of his motor cycle for the Inland
Revenue (carriage) licence, entitles him to use a
side car or any attachment which does not convert
his machine into a four-wheeled vehicle.
He will
in all probability hear no more about it, as, should
the police apply for a summons on any one of the
three counts, they will learn then what they
ORCOIL
HAGNZTO

QINGLF-FOIJ

th.

r
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asks,

or PLUGS IN CYLINDER

HEAD.

apparently don't know at present—that they and
not my correspondent are in the wrong.
“ M. G. H.”
(Liverpool) asks what he had better
do' in the following circumstances. Some time
ago he oﬂered his motor bicycle for sale through

steps

recover the cost of the return carriage as their
offer was obviously not a serious one at all.‘ P
I am greatly afraid that “M. G. H." will have to
Having
grin and bear the consequences in this case.
once undertaken to pay the carriage both ways
in case of no transaction occurring he will be best
advised to sacriﬁce what he has paid the railway
company and leave the matter at that. The dealers
gave no undertaking, so far as I can see, which was
binding on them actually to buy the machine,
except on certain conditions which, as they will
I have no doubt that they
say, were not realised.
have been guilty of sharp practice, and I can fully
sympathise with my correspondent; but I think
he will only be throwing good money after bad if
he goes any further in the matter.

A Book for Magneto Users.

Frc. 5.-—Annancemrmr

FIG. 4.

future they would charge him garaging expenses.
In the end he had to pay carriage both ways,
in all 16s. 11d, and still has the machine on his
“ take any
to
“Can I," he
hands.

I have received from the London offices of the
Bosch Magneto Company, Ltd., 40-42, Newman
Street, W., a capital publication illustrating and
describing in the most lucid manner possible,
the construction and working of the Bosch magneto
It contains
for single—cylinder motor cycle engines.
nine coloured plates and one outline diagram and
throws every part of the construction of the
No one possess
machine open to the reader's eyes.
ing this book need be any longer at pains to
understand either how the magneto is made or
how it works, and I can cordially recommend any
of my readers who desire to make themselves
thoroughly acquainted with the Bosch magneto
The price
to'order a copy of the work at once.
is the moderate one of one shilling.

The Model Engineer and Electrician.

an efﬁcient vaporiser.
I have had
of them, and, barring the educa
tional advantages derived, would not advise any
one to burden themselves
with them.
As for hot-tube ignition with a blowlamp, this
may be put down as obsolete, except as an exasper
Some engines, ﬁring automatic
ating plaything.
ally after ﬁrst heating up, are a degree better; but
a breakdown may occur at any moment by a split
tube or bulb. The heating lamp in connection
with them is a source of many worries. Conse
quently, I think few, now-a-days, would put up
with anything short of electric ignition, and if by
means
of a good magneto
of the high-tension
type, all the better. Let me here say that I do
ﬁtted with

An Economical Lighting Plant.

a long experience

By Captain A. H. W. NORGATE.
N describing how I ﬁtted up the electric light
in my house, I wish it to be understood that

economy was studied as regards the running
At
costs, and not by installing a cheap plant.
the same time, certain details out of the ordinary
methods of wiring and placing of the lamps, com
bined to this end.
Having now given it a test
over a period of ten months, during which
have not had a single breakdown, and no trouble
beyond the necessary charging of the accumu
lators,
may be pardoned
for stating that it is a com
plete success.
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the horizontal gas- or petrol-running
have seen numbers working with the
It is the type mentioned
greatest satisfaction.
think
is seldom that a small really
above, and
to be met with.
reliable oil engine
chose a
On account of this detracting feature,
These
parafﬁn marine motor for my engine.
motors have to be reliable, as they are made for sea
work and continuous running, not being thrown‘to
gether to meet the requirements of anyone wanting
not despise
as

‘

I

is

I

engine,

it

I determined at the outset
to have thirty Osram lamps
of 25 volts and 10 c.-p., al5
though this number was dou
ble what I ever intended
lighting as a maximum at
It was sim
2 D/‘d WI/v‘g
any one time.
FOO/77
ply as a great convenience,
enabling me to light lamps
fashion,
in an alternative
and also for temporary occa
sions, such as in extra bed
rooms, etc., which does not
materially affect the average
accumula
output from the
'
tors.
It will be seen that I en
tirely abjured lighting direct,
this
of course,
although,
method would have kept
nearly the whole of my lamps
glowing, had I required it.
But, personally, I consider
direct lighting with a small
5/7101?
if
an impossibility,
plant
comfort and independence
are desired.
However well
turned out engines and dy
namos may be, with the idea
Stu/Asr'yg
of dispensing with accumu
atten
lators, the necessary
tion and inevitable " flick"
Eng/no
in the lights, especially when
Foam
petrol is used as fuel, is quite
to condemn it. In
suﬂ‘icient
my case, I had no gas in
the house, so I had to choose
between petrol and parafﬁn
I could have
for the engine.
had gas laid on, and running
engine on gas should have
obtained better lighting far,
electrically, than with the
gas passing through incandescent burners, owing
to its inferiority, but the price of 5s. a thousand
cubic feet appeared prohibitive.
Petrol for this
purpose was too expensive, so I concluded that
a reliable parafﬁn motor (starting on petrol) was
quite the most economical and handy power
obtainable.
I am not a believer in oil engines of the horizontal
kind, unless they run large and have plenty of
heating surface for vaporising the parafﬁn, and are
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They are more compact than any
engine.
other type and easier to ﬁx up.
They are very
substantially made, with a low centre of gravity,
thus ensuring steady running, which is the most
does not
important point to obtain. Cheapness
apply to these motors, for a fair price must be given
for a reliable article by a reputable ﬁrm. Even
second-hand they command more than half the
a cheap

e
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simply lighting direct, it is generally found that a
dynamo has to be run at a far higher speed for the
for charging accumulators;
necessary
output
consequently, it is a mistake to cut down power.
I ﬁtted up the motor and dynamo—as shown
in photograph—indoors, in a room of very small
I ﬁnd no
dimensions,
having a concrete ﬂoor.
inconvenience from its being there, and the noise
whilst at work is not excessive.
The exhaust is carried up the side
of the house
through galvanised
pipe, as high as possible.
For the purpose of cooling the
I utilised a 4o-gallon oil
engine
cask, and found it quite satisfac
The petrol tank was made
tory.
out of an old sweetmeat tin,
with tightsﬁtting
lid, holding, if
necessary, about a gallon, and acts
It is so made that it
admirably.
can be detached
from the plant
in less than a minute.
I took
this precaution as I do not care
to leave petrol where it might pos
sibly be ignited by a lightning
ﬂash, led down the exhaust pipe
as conductor.
So, when there is
a likelihood
of a thunderstorm,
it is summarily removed and emp
tied.
The parafﬁn tank is made
of Muntz metal, seamed, lapped,
and soldered;
it contains four
gallons.

To obtain smooth running, which

is most necessary,
the plant must
be very securely ﬁxed in place.
Unless this is seen to, vibration
will be set up, and irregular run

ning and charging, together with

excessive sparking at the brushes,
caused.
As my dynamo runs at
high speed, it could not be coupled
to the motor, and so is belt-driven.
I had it built for me as a com~

pound and shunt machine, Willi
change-over as required.
I have
thus the means of lighting direct,
in the only orthodox manner, at
The output for lighting
any time.
is 10 amps. at 25 volts;
but for
charging it runs up to 35 volts.
It is mounted on slide-rails in the
most approved
fashion, has
a
heavy ﬂywheel pulley, and the
usual ring-oilers.
It is made
by one of the leading ﬁrms, and
THE ENGINE Room, snowmc PLANT ON iTS FOUNDATION.
I strongly recommend
it, as it
The high tension igm'te'oaz
The long rod is the advance and retard gear.
gives over its guaranteed output,
is contained m box below petrol tank.
even
when
over - run,
without
The normal speed
heating up.
is 2,400 r.p.m. for charging.
I purchased mine the latter way,
original cost.
The switchboard—as
depicted in photograph
and got a guarantee with it. I may say that it
and Fig. 6—1 wired as per diagram to suit my
has given me absolute satisfaction : runs perfectly
own requirements, and it is so arranged that one
steady, has a very efﬁcient governor, and goes ofi
After ﬁve minutes on
well-made knife switch operates for lighting direct,
like a gun on all occasions.
lighting oﬂ the accumulators, or cutting everything
petrol it takes parafﬁn with the greatest ease. It
out, except circuit for charging them.
I have dilated
Ammeter
is also very economical in fuel.
reads to 20 amps, which is really more than ever
very considerably on the motive power, and I do
be
but
the
is
would
regarded.
this
voltmeter
is
mainstay
lightly
required;
graded
so as frequently
to 35 volts, which is, of course, necessary.
There is
The motor I have is 2i—3 b.h.-p., and although
suﬂicient
for
cut-in
been
an
auto
and
and
cut-out,
would
have
resistance
from
about half this
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to 5 amps. cutout switch, resistance switch,
volt and ammeter switch, so as to read current
passing, as well as charging voltage 'and accumu
I have also a pilot
lator voltage, at any moment.
"
"
Focus
lamp, taking 4 amps. at 35 volts.
Ediswan
This is ﬁtted as a visible method of ascertaining
by the light whether the charging current and
voltage is correct. It is also used as a switch
over when cutting out accumulators when charged
I found, without this, that the motor was
up.
inclined to speed up on suddenly taking off the load.
Now I can steadily reduce speed until I raise
I may mention here
brushes off the commutator.
that this is a most important matter in connection

o

Cctobcr 6, 1910.

with blacklead in it, about the best
lubricant for the commutator;
but it must not
be overdone.
the
It is an easy matter to make
“
ﬂats"
commutator oval in trying to remove
with even the greatest care, and if it once becomes
A well
so, sparking will evidence itself greatly.
made
dynamo should run almost sparklessly.
Preparatory to charging I see that engine and dy
namo are running well and evenly. I then increase
speed until proper voltage is obtained for the cells
and the amperage cut down by the resistance to
that necessary for them.
Then I switch in the
accumulators, and when cutting them out, I
always remember to do so before reducing engine
The auto cut-out should be so adjusted
speed.
vaseline,
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with all internal-combustion engines, unless ﬁtted
device.
with exhaust-lifting
They all have a
way of running part of a revolution backwards
on stopping, which is highly detrimental to the
I ﬁtted extra spring catches,
brushes, if left on.
as I show in sketch (Fig. 4), on brush-holders to
lift them off immediately, and why this is not
carried out by makers of small output dynamos is
a mystery to me.
They presume- you can go on
screwing up a minute nut on a ﬁne thread, so
as to draw the brushes
off, which is not in the
least practical.
The commutator and brushes are the chief points
I am of opinion that carbon brushes
to look to.
save a lot of trouble in this respect.
I have plain
to see
gauze, but constant attention is necessary
that they are not fraying out, or sparking will
set up and very soon score the commutator all
Exact pressure and evenness of the brushes
over.
I ﬁnd a trace of
in setting is most necessary.

Fro. 3.—-TOP
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to cut in when voltage rises to the required
amount; it will then automatically cut out and
save the dynamo from the back pressure from the
cells if the belt runs off, breaks, or the engine
slows down or erratically stops.
1 ﬁnd it a good
thing to empty the cups of cut~out, pass the mercury
through chamois leather, and replace periodically,
as better conductivity is ensured thereby.
My set of accumulators are from a well-known
maker, and have given me no trouble at all, beyond
the initial charge necessary to set them going,
which certainly is a. very lengthy process, and quite
enough to try the patience of most.
To run an
and dynamo for a continuous period of
engine
twenty-four to thirty hours is somewhat of an
but it must be done somehow, and I
ordeal;
believe a break in the charging is allowable for an
hour or so at a time, if found an impossibility other
wise.
Where the set can be charged from an in
stallation, they can be left to themselves, practic
ally, until they begin to gas freely, and continue

as
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This method, of course,
so 'for an hour at least.
but everyone cannot
the best;
is undoubtedly
have access to a charging plant, and even if they
had, it is probable that they are not near enough
to it to undertake all the carrying to and from the
Further,
place, which requires the greatest care.
while
themselves
the cells may partly discharge
being transferred, if a damp atmosphere prevails.
Consequently, I think that a combination of port
able accumulators, making up the necessary voltage.
/

will take 2Q hours in ﬁrst case, and about 5 hours
in latter. In the general run I ﬁnd I have to charge
about three times a week now, during the summer
months, and the same in ‘winter, only for longer.
This gives me all the light I require throughout
The cells should be charged till they gas
the house.
at least every week-end.
I would here note that economy in lights can
be carried out very easily, as they can always be
switched out where they are not actually wanted.
There are ample directions for installing the cells,
for me to add anything further
so it is unnecessary

FIG. 4.—SPRING BRusn I‘IOLDER.
in this way. A far better instrument than the
ordinary hydrometer is one of German make, with
two or three coloured beads in it, which tells one
in a moment whether the cells require charging, are
A 2-volt
half discharged, or are fully charged.
and 4-volt test lamp, as well as a voltmeter reading
to IO volts, are indispensable accessories.
The accumulators must never be in the same
room as the engine and dynamo, as the gas evolved
would rapidly rust everything in the way of steel
and iron. I have them in a spare room on same
ﬂoor as cnginoroom, and placed on a marble

THE Swrrcmaoann.
Showing how the enamelled panel slides in rehatrs for
easy insﬁerlion.
some ways preferable.
They can be sent
charged from the makers, and are far more
disposable when done with, although the cost is
treble the ordinary kind.
My set consists of thirteen cells, giving a pressure
I
of 26 volts and a capacity of 32 amp.-hours.
ﬁnd this quite sufﬁcient for my purpose, for if
I had gone in for the larger capacity, far longer
As it is,
charging would have been necessary.
I can run eight lamps, with sevcral occasional
for short periods, nightly, for four hours.
lamps,
If I like, I can light ﬁfteen lamps for the same time
However, the time taken to
as an alternative.
charge up again will, in the latter case, of course
To bring up to gassing point
be double the former.
is in
ready

FIG. 5.—THE

ELECTROLIER.

mantel-piece, which is a good insulator. Of course,
There is a plank —
a ﬁre is seldom lighted in here.
as will be seen in photograph—supported over the
cells on {our bottles ﬁlled with water, and is easily
removable. The object is to keep dust out of the
cells, and the bottles allow light through to see
It is very necessary to have cells
the end cells.
where they can readily be examined;
therefore,
All
they must be in a well~lighted
position.
terminals must be well covered with vaseline after
connecting up to prevent leakage of current and
"
"
also that species of
tuberculosis
from which they
“
\Vhen once this
all suffer—termed
sulphating."
disease is allowed to get the upper hand, the cells
will turn sick and rapidly become useless, as they

’l‘he Model
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apparently seem to get choked, and cannot breathe.
The best means of preventing it is never to over
and not to leave the cells uncharged for
discharge,
As far as my experience
any length of time.

\ Showing

goes, overcharging is a thing that does not often
occur, and if it does, it seems to agree with our
friends admirably ! By this, of course, I do not
mean that an excessive amperage
is to be forced
into them, so as to shorten
the length of time charging,
for this is very harmful, but
constant
charging at the
rate.
If this rate
speciﬁed
is
the
damage
exceeded,
being done will be apparent
by the electrolyte
giving
off large spasmodic bubbles,
like a frog gasping.
If this
is carried on, the plates will
either buckle, or their con
stituents be forced out and
lodge between them, and the
cells
will discharge them
selves.
Patience is required
in charging, and though the
cells appear as obstinate as
hogs in coming up to gas
sing
point together, due to
certain ill-conditioned ones,
the electrolyte will eventually
suddenly bubble up like soda
water, and must be kept
ﬁzzing in this way for at
least a quarter of an hour.
Dunno Room Caruso.
It is as well to have an
cmhal twin-lng and ordinary pendants ; branch wires brought
ammeter
in
circuit
with
through door frame, tho rest being twin ﬂex.
the accumulators, separate

THE BATTERY
Shot-"ing arrangemcnl

0/ cells.

Room.

The top switch is now dispensed

with, being trans/erred

to switchboard.

from the switchboard, as it serves the double pur
pose of showing what amperage the cells are actually
receiving at the terminals when charging, and also,
during discharge it records the amperes being taken
at the time by the number of lamps lit. It also
is a. tell-tale, and informs one if any lamp in the
house has been left lit inadvertently.
Fig. 8 shows
a recording ammeter I made.
All my lamps are of IO c.-p., German standard,
taking '4 amp.; they give such a splendid light in
comparison to the carbon ﬁlament that I am inclined
to think that it is much understated, and is more like
20 c.-p., English standard.
The proof of this is,
that in my dining-room (20ft. by r5-ft.), I have
only two lamps in a home-made electrolier, which
is shown in sketch (Fig. 5), made from the brass
knob of a. bedstead and compo pipe painted with
In
gold, and the light is more than sufﬁcient.
this case, although I have the alternative of three
lamps distributed for the more general lighting of
the room, whereas the other two are for lighting
the table chieﬂy, I hardly ever use them.
All my lamps have shades of ground glass with
crinkled edge, in the reception rooms and study
and ball, excepting centre dining-room light, but
elsewhere
I ﬁnd the plain opal form the best dis
tributor of light.
I will now describe the method of wiring and
The principle I went on
placing of the lamps.
was to have surface or skeleton wiring combined
"
with what is known as the " tree
system, as I

[:0,_-____1_____1_-____s _____2_
C
5
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I used the very best grade 7/20 for the
as well.
The
mains, 14’s for the branches, and also 3/20.
best twin ﬂexible was used as much as possible inside
and
run
the
the rooms, for the lamps,
along
picture
and is not
eyelets,
moulding through screwed

unsightly. The whole system
readily removable in a
very short time, leaving no
"
after effects." The mains
run along the side of the
staircase right to the top of
the house, out of sight, the
branch wires being led off
them
along the respective
ceilings to where required.
"
The method of "looping
out of lamps and switches,
shown
in
also cut » outs,
Fla 7_
saves considerable
sketches,
wire and a number of joints.
In the plans for wiring two wires are shown, to
and from lamps; this is, of course, twin ﬂexible,
It will be seen that cut
except in bathroom, etc.
outs were provided for circuits not exceeding ﬁve
fuse.
lamps, and, of course, less carrying 5-amp.
Although hardly necessary with so low a voltage,
it has the distinct advantage of saving the lamps
and accumulators should too much current inad
vertently be taken. Where the branch wires go
through the frames of doors, they are carried in Q-in.
This seems an unne
compo pipes, with belled ends.
is

“used

P/i/ol'

.1sz

F'1L

_

__

FIG.

_0__"'

_'o_-_-0____'6____

6.—Swrrcnaoano

CONNECTIONS.

It was the only
did not use distribution boards.
ready way of carrying it out, without pulling the
There is also an advantage in this
house to pieces.
method, which enables it to be got at at any time
and examined throughout, and it is not a disﬁgure’
ment in any way if carefully carried out. The
plans of wiring show how the mains, branches,
and ﬂexible wires are run and connected ; the posi
tion of cut-outs, switches and lamps being shown

FIG. 8.—REcoRDmo

AMMETER.

cessary precaution ; but insurance agents and land
lords have to be reckoned with, and one can always
point out the extra care taken against ﬁre risks with
"
becoming pride." I carried all wires through china
at
insulated screwed
where
eyelets,
possible ;
"
"
other places, for neatness, I used the
Fibroid
insulated staples, and found them quite the best
'
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thing. Pieces of thin rubber tubing were also used
“
for extra insulation.
All joints were " electrically
made and soldered,
and well insulated, and Mr.
“
"
Taylor's work on Private House Electric Lighting
rendered
me
this direction.
in
great help
When the circuits were complete,
they were all
tested
with a 4-volt accumulator
individually
"
“
and 4 c.-p.
Osram
lamps, and found absolutely
satisfactory, and not a single alteration necessary.
I further tested later on for leakage, and passed this
also as correct.
I think the chief cause of success was the use of
best wire and most careful jointing and insulation

Carr. A. H. W. NoRoATE‘s WORKSHOP:

Simple Model Steam Engine
Construction.—Xi.
By “ AJAX.“
(Continued from Page 296.)
parts to be taken in hand are the cylin
Having ob
der and reversing arrangement.
tained a suitable cylinder 5-16ths in. bore and
i in. stroke, a new steam block will have to be made,
as shown in Fig. 70, to replace the one supplied,
Get a small block of brass a full 3-rﬁths in. thick,

HE next

A DEVELOPMENT

I have found that when accumulators
throughout.
have been switched on to mains with an open
circuit, there is no drop in voltage when left so
all night; in fact, on the contrary, there is a rise.
To revert to the matter of economy, I ﬁnd that
costs —comprising
the running
parafﬁn at 7d.
a gallon, petrol at rs. 3d., lubricating Oil at 45. 6d.
in the summer
a gallon—come to 25. a week
in
months, and 35. in winter, which 1 consider,
my case, almost on a par with parafﬁn lamps,
obtaining a far superior light and having it all over
I light from 9 p.m. to 12 p.m. for
the house.
the summer, and from 6 p.m. to 12 p.m. in Winter.
Any further information on any point, or relating
to the cost of the entire installation (which, com
pared to some i have seen of same output, turns
out to be very moderate) I shall be most happy
to give through the Editor.

DUE

TO

“THE MODEL ENGINEER."

and ﬁle to shape 7-r6ths in. wide and rr-loths in.
long, and then face up one side after getting a
fairly smooth surface with a ﬁne-cut ﬁle.
On
this face carefully mark a centre line and set out
the centres for the holes a b r. and d with a scriber.
The diagram shows how the correct position of
these holes is arrived at, in order to ensure the
best distribution of steam to the cylinder. Having
set out the position of the holes, mark the centres
with a centre-punch and drill the holes a, b and c
right through the block, and the central one d
a little over half-way through.
In the side of
the block another hole 2 must be drilled r-rﬁth in.
diameter to meet the central hole as shown. This
hole e, which must be on the right-hand side of the
block, as shown, can now be enlarged
with a
brooch to a depth of about 5-32nds in., and tapped
with a corresponding thread to that on the end of

The Model Engineer and Electrician.

The hole a should be slightly
the steam pipe.
countersunk on each side of the block as indicated.
pin
If this is not done the movement “of the pivot
’
burr
at the
of cylinder is liable to form a
edge of the hole, and so cause bad contact between
the faces of the steam, block and those of the
The other
cylinder head and reversing plate.
side of the block can now be faced up, which can
be done on a small surface plate or a piece of plate
glass-with the aid of a little pumicepoWder and

327

bent as at
(Fig. 70), can be ﬁxed to the side of
the block by means of a small screw, as indicated.
In order to prevent the reversing plate being
pushed over too far two stop-pins are provided,
which can be short pieces of brass wire driven
into holes drilled in the face of the steam block.
The bracket for supporting the steam block
can be made out of a strip of sheet brass ﬁled to
h

October 6, rgro.

FiG. 69.—SKETCH snowmc METHOD
BUlLDlNG up CRANK AXLE.

OF
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THROUGH CAB, snowmc
POSITION OF CYLINDER, FLYWHEEL, erc.

g

a

,

\

Bend bare
C/earur?

ﬁo/gs

FIG. 7I.-—BRACKET FOR SUPPORTING
BLOCK.

STEAM

if

is

it may be found when assembling the cylinder
a. little too short;
that the pivot pin provided
so, a new one must be ﬁtted of about the length
shown in Fig. 68. After the reversing plate
in
position, slip a thin brass washer on the pivot pin
for the spring to bear against.
The piston-rod head, the size and shape of
which can be got from Figs. 50 and (18, can be
ﬁled up out of a piece of brass or gun-metal. After
the hole for the crank-pin has been drilled the
head must be sawn through to meet the hole, and
the slot carefully ﬁled as parallel as possible,
so
as to let the crank-pin ﬁt snugly into place.
To
keep the head in position on the crank-pin a
is

/

i

oil.
Special care should be taken to get the two
faces of the steam block as parallel as possible.
To make the reversing plate take a piece of
in. thick and mark out the shape of
sheet brass
(Fig. 70). Lightly scribe
the plate as shown at
centre line, and after setting out the centres for
right through, and
the four holes, drill the hole
the three in the middle of the plate about half
these
three
way through. The metal between
holes can now be chipped away by means of a
small chisel so as to form a cavity, as indicated.
This being done the plate can be cut out and
ﬁled to shape, and then faced up back and front.
To keep the top part of the plate pressed to the
face 01 the steam block a piece of stout clock spring,

*9

/£

Ill

—~‘

o

7i!

A

llllllllll III] III]

is

is

it

the shape shown in Fig. 7!, two holes being drilled
for the ﬁxing screws, after Which bend to shape,
as depicted in Fig. 50 (July 14th issue).
After screwing the bracket in position the pro
jecting end of the steam pipe must be bent upwards
and to the right, so that it comes immediately over
the top bent part of the bracket. When the
steam block
should
screwed on, the bottom of
be made to just touch the top of bracket when
they can be soldered
An important
together.
point to bear in mind
to get the centre line of
steam
block vertically over the centre of the
crank axle (see diagram, Fig. 70).
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steel pin is provided, arranged to ﬁt tightly in a
hole arranged at right angles to the crank-pin, as
depicted. This hole should be carefully drilled,
so that when the set-pin is pressed into place it
just touches the crank-pin, allowing the latter to
move freely, but without any rattle.
The end of
the piston-rod can either be screwed
into the
head, as shown, or it can be left plain and simply
soldered in place.
In case the action of the reversing arrangement
is not quite clear to some readers, a further sketch
of the cylinder and reversing plate is given at k
(Fig. 70), which, together with a few words

of explanation,

should

make

clear.

the

matter

quite

Designing under the Inter
national Rule.
By R. P. KircmNoMAN.
(Continued
is

tried
IRIS
has

from

page 21!.)

now ﬁnished complete,
The pond
under sail.

been sailed

is open,

and has been
on which she
being situated close

to the sea, and is open to winds from the north
east and south.

Screw {or c/am’a/nq Jprv'nq
Holes for“ J/op ’01”:
'Ho/es J6”

5/721’11

for

are

por'l‘

Pivo/L

Tapped. "for

p/n

Cq/r.
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[Srrrdan'ts and numbers 0/ Model Yachting Clubs are invited to
communicate
rtfvortx0/ Club doingsand othernotesa] intcust for
this column. Surh notesshouldbe sentas zarly as possiblein
themonth,but in any ms: at leasttwelvedays be/on date0/ issue:
in whichthry areto appear.]

The reversing plate is shown over to the left,
and steam entering at the central port 1 reaches
the port m through the cavity or recess in the
reversing plate, and directly the port in the cyl
inder head reaches the port m the steam forces
the piston down and causes a clockwise rotation
of the ﬂywheel, as will be readily understood from
the sketch.
On the return stroke of the piston the
steam exhausts through port n, which is open to
the atmosphere.
The exhaust is not“carried to
the chimney as the steam
is too far
block
away.

Aarre/

and

s/‘eam

2*

ﬁance/ea

/.

‘

fin?

pipe

50/8 for

pl'vof‘ pin s/I'q/rf/y
coun/érsun/r on each
side of b/ock

Piece 0/ c/oc/r spriny

Part of

Cr'arlh'

'

pin

Gen/Fe 0*
(rank ax/e
FIG. 70.-—-DETAILS

OF STEAM

Revers/'09

P/a/e

BLOCK AND Revansmo

Now, when the reversing plate is pushed over
to the right the port n is put into communication
with the central steam port by means of the cavity
before mentioned, and port m now becomes the
exhaust port. The steam now forces the piston
down when the cylinder port comes opp051te
port n, or when the crank-pin is on the opposite
side of the axle to that shown in sketch, so causing
a. reverse direction of rotation.
(To be continued.)

ARRANGEMENT.

I have not been able to try this boat against
another metre boat, as the models in this district
are of the ﬁn-keel type.
At present Iris has only one suit of sails; these
are the largest she can carry under the rating
rule, as shown on sail plan, Tm: .MODEL ENGINEER,
September 1st, 1910. The ﬁrst day she was tried
there was a very hard breeze from the north, and
although Iris ought to have had her third suit
of sails on to get the best speed out of her, she
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“IRIS”

IN HER

Vmw or “

has"

FAIR

WEATHER Sun.

READY FOR FITTING our.

By R. P. Kncnmcnun.

For description]
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was put in with her big suit to see what would
happen. She stood up to her sails very well, and
although when heeled so as the water was well
up to the hatch, she did not run off her helm, but
I have since tried her on all
kept to her course.
points of sailing, and found that she steers easily
and goes to windward well.
Meeting one of the club members at the pond
one Saturday, when he had just had a look at
"
How does she
of water, he asked me
Iris out
"
“
like
to
see her go?”
All
I said,
right]
sail P
I knew he was a
He said he would very much.
little doubtful how Iris would get to windward.
He had just been sailing a yawl in a race, and so
knew exactly how the wind was, namely, a close
reach up the pond—in fact, some of the yawls had
not got up without a tack. The wind was light
from the north-east, although strong enough to
I put
keep the boats going at a decent speed.
Iris in the water with rudder on, but she did not
get up the pond. Sending her back again, I took
This time
oﬁ‘ the rudder and tried her again.

PROFILE OF

“IRIS”

there was no mistake;
she got up with plenty to
spare.
Just to show there was no fluke about it,
she was run down to the bottom of the pond again,
rudder taken off, main sheet trimmed in, by no
means extra tight, jib fairly tight, and again she
I then
asked my friend what he
got up all right.
“
She goes a good deal better
thought, and he said,
than I thought she would."
It is, of course, im
to say just what Iris would do in her
possible
class.
As I said before, there are no metre boats in this
district, and if raced with a ﬁn~keel type of boat,
or a. yawl, it would even then be impossible to
boat.
say what she would do against a metre
The trials have proved so far that (I) the boat,
stands up to her sails all right; (2) that she can
get to windward in a breeze; (3) that she steers
easily and keeps to her course.
The accompanying photographs show two views
of the ﬁnished hull and one view of her rigged
complete.
This will conclude the notes on the metre rule,
and, as promised at the beginning of these articles,
I will next give a design for a Io-rater, together
with some photos of the boat, and some notes on
the length and sail area rule.
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Club Doings.
Swansea Model Yacht Club.

The sixth race for the rose bowl presented by
Mr. D. Dill was sailed at Brynmill Park Lake on
There was
Saturday afternoon, September 10th.
Seven boats
a very light westerly breeze blowing.
turned up for the start, and a slow but close race
resulted in a win for the Eastern Star (E. Edwards).
2nd, lilac (G. C. Vaux); 3rd, Mary (G. C. Vaux,
junr.); 4th, Stanley (A. Thorogood).
.The fourteenth race for the club championship
was sailed at Brynmill Park Lake on Saturday, Sep
The wind was blowing fresh from the
tember 3rd.
east when the boats lined up for the start, and a
fast and exciting race resulted, only a few yards
separating the ﬁrst three boats, the result being a
2nd, lilac
win for the Stanley (A. Thorogood);
(T. Fox); 4th,
(G. C. Vaux); 3rd, Gladys
Haydn (J. Whelan).
The ﬁfteenth race for the club championship

II

READY FOR Fr'rrmo our.
took place on Saturday, September 17th, at Bryn
i'nill Park Lake.
There was a light and variable
wind. Seven boats started, and the race resulted
in a win for the Mac (G. C. Vaux); 2nd, Eastern
Star (G. Edwards);
3rd, Stanley (A. Thorogood);
4th, Gladys
(T. Fox).

I

Portsmouth Model Steamboat Club.
A race was held on the Canoe Lake, on Saturday,

September 17th, for a prize presented by Mr. Clive
Wilson, of the yacht club. The attendance was
Studdy's 3-ft.
smaller than usual, and Messrs.
petrol boat and Mr. Crago's meter steam sharpie
were found, at the last moment, to be unable to
start. The ﬁrst place was obtained by Mr. Coxen's
5-tt. steam Iris, and Mr. Sidney's 5 ft. 6-in. Don's
Mr. J. Pyke and Mr. T. Cotton as
was second.
sisted as starter and timekeeper.
The committee
have a small trouble: one similar to that which,
I know, frequently aggravates your Locomotive
A cheap novelette recently pub
contributor.
lished a badly reproduced photo of the club mem
bers, placing their boats in the eastern end of the
" !
lake, and entitled it—" The poor man's regatta
The club is no respecter of ofﬁce or position, the
subscription having been ﬁxed at an amount

-
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which it was thought would suit all, but includes
on its register an almost cosmopolitan array of
independent Fgentlemen—Service
captains, Civil
Service ofﬁcials, clerks, artisans, and mechanics of
all descriptions—and taking into consideration that
the active vice-presidents are two engineers, and
a naval expert, the title selected by this paper
seems ridiculously inappropriate.
The article also
gives the club credit for possessing
thirty-ﬁve
motor boats.
we have not ascertained who gave
this information, but it is almost unnecessary
to
add that it is not the case.
Although little im
portance is attached to the article referred to, I
have been requested
correct, through the
to
medium of the club‘s ofﬁcial organ, the mis—state
ments made by the non»technical Press—H. V.
STEELE, Secretary, 30, Henley Road, Southsea.

and Electrician.
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of fact, one has so much power that every time she
is run she turns completely over and sinks, and it
it no uncommon thing for her owner to drag the
lake for her three times in one afternoon and to
cheerfully set about drying her each time prepara
tory to another trip. This boat has, with every
She is
justiﬁcation,
been christened the Imp.
only 6 lbs. in weight with everything on board.
The hull, which is I metre long, has been made
out of one piece of 3-16ths in. three~ply fretwood,
and is the only hull we have seen made in this
fashion—J. Bunms, 88, Mowbray Street, Heaton.

The Croydon M.Y.C.
The report of this Club's regatta, held on Satur
us too late
day, September xoth. has reached
for insertion in this issue, but will be included
next week, with photographs of some
of the Club’s boats.

Practical Letters from
Our Readers.
[The Editor invitesrender:tomakeuse0/ Uu'scolumn
[or the full discussion0/ multrrs 0/ practical
and mutualinlerest. Lettersmay besignedwith
a nom-de-plumc if desired,but the full name
and address0/ the senderuusr invariably be
attached,
thoughnot necessarily
for publication]

Designing under the International
ule.

THE EDITOR or The Model Engineer.
DEAR SiR,-——May I be allowed to
reply to the interesting letters of Messrs.
am glad
Kitchingman and Brierley ?
latter gentleman
to know that the
agrees with me as to the excessive hull
weights of both Iris and Winsome.
Both these gentlemen have taken my
MODEL
letter of August nth as an attempt to
glorify my own boat. They have missed
the main argument altogether, and they
make no attempt to controvert any of the state
ments I made as to the disadvantages of the Inter

To

I

SOME

MEMBERS or THE HEATON AND DISTRICT
POWER BOAT CLUB WlTH THEIR BOATS.

Benton and District Model Power-Boat Club.
The illustrations herewith show some of the
members and a few of the boats of
the above Club at the time of writing.
We hope to have ﬁfteen boats on the
water on Saturday, October 3rd (which,
by the way, is our last oiiicial sailing
day this year), when we intend having
a sort of water polo game on that
(late; that is to say, each boat being
armed with a pin, her owner will endeavour to steer her so as to burst
some small air balloons which will be
tethered in the middle of the lake,
every burst to count I point. Should
the light last, we further intend to
have a towing competition, each boat
to tow a piece of wood of a given
weight, the boat giving the best all
I hope
round result to be the winner.
to give some photographs of these
I am pleased
events at a later date.
W3
to say we get a good attendance at the
lake side each week, and there seems
Non;
MODEL
ro-m.
VIEW:
THE
ANOTHER
T.B.D.]
a good prospect of us becoming a
\\'e have two boats
strong Club.
national Rule. Mr. Kitchingman treats my letter
running at present with ﬂash boiler plants, but
as an etiort to prove the superiority of [Twang
They
both of them need some slight adjustment.
over all boats oi more normal type, and in ’lilS
As a matter
both have a good amount of power.
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to defend his own productions has wandered
off into somewhat uncalled -for remarks. He
should remember that he himself asked for opinions
on his designs.
Mr. Kitchingman should be the
last person to ﬁnd fault with anyone for having a
belief in his own design.
I have quite as much
reason to believe in the ultimate success of Livona
as Mr. Kitchingman
has for believing in Iris.
If Mr. Kitchingman had not tried Iris under sail,
he could not tell how she would perform.
My
opinion as to Iris and her lack of lateral plane,
and her probable behaviour due to the same, were
the results of observations of a boat of somewhat
similar type I sailed some years ago—a
boat
which had less length, less beam, less sail, but
more
draught, while her displacement about
equalled that of Iris.
In hard puffs the boat,
notwithstanding her greater draught and ballast,
slid bodily to leeward. Iris has more sail, more
beam, but less ballast; and, more sail and angle
garboard or no, will do the same trick. The slight
extra grip obtained by the use of the type of
section shown in the plans of Iris does not com
pensate for the reduction of draught.
Although,
according to her designer, a wholesome boat, I ris
has more D. than the nasty freak Livona.
Were
the ﬂat keel and angle garboard so superior, we
should ﬁnd them used more extensively.
Under
a girth measurement such a form of section cannot
be made to pay.
\Vhere there is no tax on girth,
as under the Length and Sail Area Rule, this
section does pay, and is found at its best in the
ﬁn-keel type.
Mr. Kitchingman believes in the
model being a copy of the real thing.
It would
be interesting to know what full>size
iZ-metre
yacht Iris is a copy of.
The question of the seaworthiness of Iris as a
fullsize boat is outside the scope of these columns.
It is with his as a racing model that I found
fault.
I made no remark as to her seaworthiness.
Are her seaworthy qualities any advantage to her?
Do they increase her speed, and if they do not,
what possible use are they?
I must thank Mr. Kitchingrnan for supplying
the with a very good reason why the model cannot
be a copy of the real thing.
The model cannot
carry her scale sail area without an increased
displacement and ballast, and therefore is not a
true copy, but only an approximate copy of the type.
Why should not Lia'ona be successful under
the Length and Sail Area Rule as a Ij-rater or
as a 2o-rater?
3,333 sq. ins. of sail are surely
enough for her as a 20-rater.
Now let me reply brieﬂy to the criticism of Mr.
Brierley.
First, I would say that neither of these
gentlemen have seen the full design of Livona,
and until they have they cannot form any exact
idea. as to her form.
Mr. Brierley goes fully into
what he considers to be the weak points of the
design, and I will endeavour to deal with those
criticisms in the same order.
(I) The form of the how does not retard the
boat on any point of sailing, as the extreme end
of the bow is never in the water.
I have success
fully used an even more extreme type of bow—a ﬂat
fore transome, somewhat like that shown by Mr.
Brierley in his hydroplane design, which on any
point of sailing does not retard the boat at all.
as Mr.
(2) There is not so much distortion
Brierley imagines.
(3) The C.B. does not travel much in a boat of
desire
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this type where equal volumes of each end are
immersed when heeled.
It is only in a boat
having unbalanced ends—say a full bow and a
ﬁne stern, or no forward overhang, and a long
counter—that the QB. travels to any great extent.
of the under body is rather
(4) The shortness
more apparent than real, being somewhat dwarfed
by the long overhanging ends.
Compared with
the ﬁn-keeler of average type, Livona has as much
lateral plane.
The rudder, not shown in the
sketch plans, also adds to the lateral plane.
Down
wind the short lateral plane does not matter so
much as long as there is enough to keep the boat
from sheering about. Also on this point of sailing
her full fore end will lift her, and will prevent
her boring by the head in a heavy puff.
I agree with Mr. Brierley as to the desirability.
of good windward work.
If racing be the ob
jective, speed must also to a large extent be sought
for.
What is the use of a slow boat, however
perfectly balanced and close winded she may be ?
It is the combination of speed and weatherliness
that is required. Mr. Brierley condemns the
scow features of Livona's design, yet the constant
use of such features by the world's leading de
signers would seem to indicate that there is some—
thing in it. I presume the Cup-defender Reliance,
being of this type, does not meet with Mr. Brierley's
\Vas it not the gradual trend of de—
approval.
towards the type that led to the intro
signers
If such features do
duction of the girth rules?
not assist toward the production of a fast boat,
why does the International Rule attempt to tax
them out of existence ? The extreme development
of such features is to be found in the skimming dish
produced under the Length and Sail Area Rule,
and later in what is known as the scow type,
fashionable in America, where one ﬁnds scows of from 20 to 90 ft. L.W.L. length. The fastest of
these boats is the light-displacement man-balanced
type, used on some of the inland lakes and also
in the Seawanhake Cup contests—a
type fast
and weatherly, but impossible under the Inter
national Rule as a model; a type which contains
features which can, however, to a certain extent,
be adopted even under the cast-iron rigidity of
the International Rule.
No doubt Livona will prove a little harder to
steer than a model of more normal type, but there
are a good many ways of overcoming this difﬁculty.
Whether or no the freak features of [.ivona’s
design have been overdone, must be left till an
Meanwhile, I await with
actual trial under sail.
I
great interest the results of the trials of Iris.
hope at some future time tobe able to sail Livana
against Mr. Kitchingman's boats, and trust that
I must
Mr. Brierley will be able to be present.
thank both your correspondents for their interesting
criticisms and for their well-meant efforts to show
Such criticisms and
me the error of my ways.
discussions-are always of interest, not only to
but to those readers who
those directly concerned,
are interested in a most fascinating form of sport.
I must still say that I hold the same opinions
as to the undesirability of the International Rule
If the
as a method of classifying racing models.
International Rule is so good and produces such ﬁne
boats, why do not some of its advocates undertake
its defence P Surely it cannot be that they have no
case
remain, yours truly,
WILLIAM J. E. PIKE.
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of the Society was held
Tuesday. September 20th, at the Caxton
Hall, Mr. John Wills taking the chair,
and about seventy members being present.
The
minutes of the last meeting having been read, and
nine new members elected. the Chairman announced
with great regret the retirement of Mr. Edward
Seldon from the post of Librarian, owing to his
going to reside away from London, but he was
pleased to say another member (Mr. H. S. Popkiss)
had consented to act and had been appointed to
act as Librarian in Mr. Seldon’s place.
On the
motion of the Chairman, seconded by Mr. Ferreira,
a. hearty of vote thanks was accorded to Mr. Seldon
for his great services in bringing the Library to its
The Chairman also
present state of eﬂiciency.
announced that the Committee had decided that
the £2 25. placed at their disposal by Mr. Percival
Marshall should be expended in the purchase of a
Challenge Shield to be awarded annually to the
member who received the highest aggre
gate oi marks in Exhibit Competitions
held during the year, commencing Novem
ber next, without class distinction, and
not including the Biennial Competition.
to
The shield
remain the absolute
property of the member who should so
win it for three years in succession.
The formal business being speedily con‘
cluded, the Chairman called upon Mr. C.
H. Gaggero for his paper on " Iron
Casting in a Back Garden." The lecture,
which was helpfully illustrated with slides,
waspf a very practical nature. Mr. Henry
'Greenly followed with descriptions, illus
trated by blackboard and demonstrations,
of sundry original ideas he had recently
worked out and embodied in the con
struction of some recent steam and elec
Full reports of both these
trical models.
papers will be published in due course.
Only a few models were entered in the
Exhibit Competition, there not
usual
being suﬁicient in Class A to enable an
award to be made; in Class B Mr. A.
boiler took the
Sheed's partly-ﬁnished
highest votes and received the award.
Octo
FUTURE Mounties—Wednesday,
ber 26th: Lecture, illustrated by original
"
The
slides and many experiments, on
Latest Improvements in Wireless Com
munication," by C. K. P. Eden, Esq,
A.M.I.C.E., A.M.I.E.E., etc. The usual
Novem
Exhibit Competition will also be held.
ber 4th: Demonstration meeting. November 29th:
G. RIDDLE,
Annual General Meeting—HERBERT
Secretary, 37, Minard Road, Hither Green, S.E.
meeting
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Wnsrcun.—-Readers in the
of Westclifi, Essex, who would be
interested in the formation of a local Model Engineer—
ing Society, are requested to communicate with Mr.
H. G. Jonas, 1, Palmeira Arches, Esplanade, West
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Queries and Replies.
[Querieson subjectswithin the stop: 0/ this columnare rcpliedto by
post, [rm 0/ charge,underflu:lollowmg conditions: Ar) Querus
dealingWilli dislmcl subjectsshouldbewrillm on rliﬂrrent sheets,
on one side 0/ the paper only. and the sender'sname irusr b:
inscribed on the bath. ('2) Qiirrin shJuld b: accompanied,
whereverPl)5\‘lbl(. with fully dimensionedsketchzs,(IP31corn
spamlznlsare recommended
to [rap 4 copy 0/ their Qiltllt'S [or
relrrznrz. (3] A Slain/Md oddresszdznvelop:
(not p:isl»rrird)
:nzlusnl, and also a " QMIH’S and R(Plit8
Shouldinvariably
be
Coupon " cul out [mm the aduu‘ls'smenl[>41ch
0/ UM currcnl
issuz. (4) Quenrs will b: answzrzdas early as possiblealter
receipl. (5) Queries which, in lhr opinion a/ the Editor, are
beyondthelrgi'ti'maleKira/1r
0/ this column,will eitherbe"turned
to the sanderwith a notiﬁcationto that mm, or Will be referred
to THE MODEL ENGlNEER Lahoralory, whencea In Will be
quoted for supplying the dtsi'rod i'n/onnrrlion or drawings.
(6) Queries rclriliiig k) mqulrlrs which have brm replied lo at
someprrr'lousdalemusl br acromprinii'dby a copy0/ theoriginal
query, lagdher with our n'ply to same. Both the dale 0/ sudi
prim-ionsqueryand Ill: numb” 0/ our reply mustalso be given.
THE MODEL
[7) All Qurrus shouldb: addressedto The £11510],
Encnlnnr, 26—:1).
Poppin's Cowl, Flrd cIrrrl, London,E.C.]
The Milowine arc sclatled[rain Hi: Qucri'erwhich liar): beenrzplnd
to recent!
y :—
H- J- W- (Emlcs)
[154] Flrehole Door Arrangement.
kindlv oblige me with a sketch oi ﬁrehole door
writes: Will
or L. 8: N.W.R. " Precursor" 5:3 classwith dimen
ment you
I also require general working drawings of this engine
sions
and tender. Do you know where I can get these?
We append a sketch of the standard ﬁredoor used on L and
N.W.R. locolrntives. {The ‘drawing is sell-expl-inatory, except
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perhaps, in the matter of the sleeve on the hand lever. TM!
sleeveis rectangular and in two pieces. It is an easy fit on the
handle and has at the bottom a suitable projection or pawl which
engagesthe “ buttress" teeth in the rack. The weight of the
sleeveis utilised to eﬂect the engagement. The door opens inside
the ﬁrebox and acts as a deﬂector. The bottom part oi the Erro
hole has a plate ﬁxed to it to protect it as much as possible from
the shovel. Drawings of the “ Precursor" locomotive will be
found in the Engineer0! October 14th, 1904.
[419] G.W.R. Corridor Conch. C. W. B. (Hampslead)
writes: I should be glad ii you would pubth in your paper a
drawing ol the other side ol the G.W.R. corridor coachon page 166
of Vol. XX of TnnrMonnr. Enomirrriz, showing position of doors.
etc.

The Model Engineer and Electrician.

\‘Veare afraid that we cannot publish a drawing which would be
authoritative, as the necessarydetails have not Lcrn published.
If you want it for mrdc] ntaking purposes,the best thing you can
do is to obtain a [hoiografli of the other side of the coach you
intend to model,and as ill m our drawing you can gct the nu essary
dimensions of the standard windcws, panels, and dcors, you will
be able to make a drawing to the scale of the proposedmodel
which will be fairly representativeof G.W.R. practice.
“A Rum-:12"
F [396] Model 0—6—0 Shunting Engine.
writes: I am gcing to build a I-in. scale six-coupled tank engine
with inside cylindcrs, but do not know how much side play to
give lcading whu-ls, or the radius of the sharrest curve such an
engine would take. I shall be grcatly obliged if you can help
me. Also if a boiler of the following dimensions would supply
steam to 2}~in.by i-in. cylir‘dcrs with valves on top worked by
single eccentric valve gcar. Can you tell me the best form of
spirit lamp to use to maintain a pressureof 80 lbs. per sq. in.,
also number of burners. l append a rough sketch of proposed
engine. I have the material for boiler. 'l'he ﬁrclox is not cased
at all. The boiler barrel is solid-drawn coprer tube and ﬁrebox
sheet copper, both r-roth thick, and all joints will be brazed.
Before rocccding to answer your queries, we would make a
criticism of the design you send. Your idea for the boiler
general
s in somerespectsvery goodindeed. The ﬁrebox portion certainly
gives the boiler morewater and steamspacethan is usually possible
on a model of a modern G.W.R. engine. The G.W.R. standard

[524] Wireless Telegraphy under Difficulties. B. H. H.
(North Vancouver) writes: lwish to get some information about
wirelesstelegraphy,and had probably better begin by stating the
caseof amateursand experimentersin Canada—weare not allowed
to have an aerial. What could I substitute for one? \Vould
the galvanizcd iron gutter around the edgeof the roof catch any
waves? The gutter is painted and is 25 ft. above the ground.
It is about 120ft. long. The house 200ft. above sealevel, and
there are no houses,trccs, etc.. betweenit and the sea to deﬂect
or cut off the waves. Failing in this, would a copper wire strung
around the house jUst below the gutter answer the purpose? it.
would be 40 ft. long,goingaround the two front sidesof the house
just where the ink lines are on the photograph (not reproduced).
Would the wire be sufﬁciently insulated if held up by staples
attached to wood? I mean——would
the wood of the house be a
goodenoughinsulator ? I intend using a silicondetector. Would
an ordinary telephone reccivcr be scusitive enough to receive
with, or would 1 need to rewind it to catch messagesfrom a
distanceof from 25 to 50 miles? How many ohms would it have
to be ? Would a battery in the circuit make the messageplainer ?
What is the action in this detector? Could I receive messages
without a tuner 9
Are you sure that you cannot get a licence for signalling on
application to the Government? We doubt whether you could
receivemessagesfrom your iron gutter unlessit is verv well insu
lated, but we cannot say deﬁnitely without knowing manydetails:
and even if thesewere known, you would probably have to experi
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ment to be quite sure. The copperwire might answer thorou hly
insulated,but we supposethat would constitutean aerial.
he
weather,
insulationdescribedmight be sufﬁcientfor receivingin
but would certainly be unsuitable for transmission.
do not
think the prospectsare at all goodin any case. You will probably
telephoneof several thousand ohms
ﬁnd
advisable to use
resistance—atany rate, over
thousand. A battery with vari'
able potential divider certainly helps, with carborundum and
galcna detectors. We suppose that the silicon detector acts
similarly to the above-namedforms—that to say,“ rectiﬁes the
oscillatory currents or cuts off half of each‘wave so that
train
of wavesproducesin the telephonecoils seriesof current-impulses
in excessivelyrapid successionand in the samedirection, or with
preponderancein one direction.
No. l.ol9. C. H. R.
[457] Model N.E.R. Locomotive.
(London) writes: In constructing N.E.R. locomotive, No. 1,6r9,
scale, should be grateful for your valuable assistanceon the
’un.
ollowing points z—(r) On Plate ll (“ Model Locomotive," by
H. Greenlv) in the section of the boiler, the end of the boiler
shown projectinginto the cab in. as this plate half size, in the
original the boiler would project 1} ins. into the cab. This doesnot
seem right. Could make mine project in. into the cab with
out interfering with the constructional detail of the back part
of the locomotive? (2)
want to ﬁt
reversing gear with a
lever in the cab. Would you kindly give dimensionedsketch
of
that on page 154, Fig. 176 or Fig. 177,
car—for instance,
"
" M
notice in Tue Moon. ENGINKER,
Locomotive
No. 480, July 7th, 1910, page 10, Mr. Averill gives a sketch of
the gear he used on his engine, G.W. " County" class. Would
this be suitable for an N.E.R.?
(3) Having bought casting of
front buﬁer beam, saddle. and footplate for this engine, ﬁnd
portion of the main frames
that
embodied in this casting.
Must cut it? As a hole will have to be cut in the main frames
to take the cylinders, would
be advisable to strengthen this
portion of the main frames? Cutting away the cast portion
seems to leave the main frames weak. (4) Would you kindly
give line sketch of the brakework for this engineand tender?
it
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boiler is not very large in diameter at the smoketox end and,
therefore.for a water-into: boiler cf the ordinary dcsign is not the
best ossible ,rototyre. Another roint about your design is the
any, 0—6—0 type
excessive. Very few,
wheebase.
total wheelbaseof 20 ft. In our design we
locomotives have
boiler of the water-tube type which gets over the
illustrate
G.W.R. standard taper
difﬁculty which the peculiar shape of
boiler presentsto the mcdel maker. The steam ace increased
ﬂat surfaces
at; the ﬁrebox end, and, at the same time,
are avoided. These would be rather troublesomewith the pro
posed pressureof 80 lbs. per sq. in. The boiler can be made
centre late (or throat plate as
may
with turned ends and
be termed),also bored for the -in. barrel and turned to ﬁt the
2} ins. diameter ﬁrebox ortion. All theseend plates should be
not possible to obtain satisfactory
ﬁtted tightly, otherwise it
brazed or silver-soldered joints at one ﬁring. Now, as to the
cylinders. We should prefer to use 9-roths-in. by x-in. cylinders,
moderate pressure. The writer
or at least i-in. by x-in., and
"
"
has always beenagainstanything lessthan the scale-dimension
size for the bore. With an cﬁit‘icntsuperheater, lower pressure,
and larger cylinder will give better results than smaller cylinder
at high pressure. Except for the grcatcr difﬁculties in construc
tion, (your boiler is, perhaps, better than that on our amended
design!" You must decide whether the advantagesof your design
OUiWcigh the disadvantages. We think that the circular form
as on our amendrd dcsign nearly as good as yours, and, from
much to be preferred. With
a constructional point of view,
regard to the coupling-reds,we would not bother about ﬁtting a
horizontal joint. Make the two rods
vertical joint as well as
separate and allow side play in all the crank-pins and wheels.
The side play in the latter will be limited to about i-r6th in. total
in the caseof thecentrepair of wheels,and in. total in the leading
and trailing wheels. The ﬂangesof the driving wheelsshould be
thinner than thoseof the other wheels. With regard to the mini
mum radius of curves, everything dependson the total side play
clearance between flange trail and extra gauge on curves. We
at from it.
ins. to 10 ft. radius.
should put
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\
then inserted, and the clamping plate (simply a square plate with
a clearancehole drilled at its centre)is slipped upon the bolt and
followed by the nut. All parts should be of best hardenedsteel.
The tool is held under one side of the clamp and the other side
is supported by packing. It will be found a convenienceto have
a light spring below the clamping plate to counteractits tendency
to fall when a tool is removed, making manipulation awkward.
(2) Plaster-Of-Paris is used as cement. (3) We cannot give a
ﬁgure. The distance varies enormously according to special
circumstances,viz., the aerials used, the sensitivenessof the re
ceiving station, the nature of the intervening country, etc. See
past replies to querieson the subject of wireless telegraphy.

(I) The ﬁrst model made to this design had the ﬁrebox made
to the design in the Plate 11, and it worked well. One reason
why the ﬁrebox is so long is to bring the ﬁttings as far out as
possible,and in th's way make them convenient to handle. You
can do what you like in this respect. There will, of course,be a
little more power obtained with the longer ﬁrebox. (2) If you
use a reversing gear with a lever in the cab, of course you may
reduce the projections of the ﬁrebox into the cab to suit circum
stances. Yes, you may adopt the same gear. (3) The castings
are not exactly in accordancewith the design
you have bought
"
published in The Model Locomotive," and, therefore,you must
cut them to suit the “all-plate" iramcs of the original design
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F. E. F. (Balham) writes: Wii
[520] Model Qunboat.
you sell plans of
model nboat?
on please let me know
same
so, will you kindl let me have an idea of the cost
mode
Three articles, wrth complete working drawings of
gunboat, appeared in our issues of July 12th, 19th, and 26th,
of
still
be
from
our
pub~
Copies
these
issuescan
obtained
1906.
lishing ofﬁce,price 3d. each, post free.
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DESIGN FOR M00121. SIX-COUPLED SHUNTING ENGINE.

dlmcult for us to say
you elect to ﬁt these(plate) frames. It
deﬁnitely how you can best do this. (4) We will bear in mind
drawing of a suitable brake gear.
your request for
V- (Bec
[442] Altering Lathe Tool-rest, etc. Fsketch (not reproduced) of the
kenham) writes: Enclosed
compoundslide-rest.
It
wished
to
alter
toolholder.
of
top slide
required to alter tool for taper work, the whole of the
When
when
required to set the
slide-rest has to be moved. Also
cutting tool at an angle, the " rest " has to be moved, and, in
with
bed.
Please advise as to
out
of
parallel
the
consequence,
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FIG. 2.—AMENDED
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New Catalogues and Lists.
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DIRK. Sayers 6: Co., Elm Gardens, LondonfRoadJMitcham,
catalogue oflmodel aeroplanesand
Surrey.-_—Thisﬁrm send us
of special interest from the fact that the
accessories,which
machineslisted are to be sent out with
certiﬁcate in eachcase
that the model has been tested,and has madea minimum ﬂight
of from :40 to 350 vards, according to the size and'type of
machine. The Ding-. ayers machines have scored number of
successesat recentmodel aeroplane competitions: they are made
both as monoplanesand biplanes,and rangein length from 15 ins.
t0 48.ins. A very useful selection of parts for model building
also hsied. The cataloguewill be sent postlfreeoto_any reader on
application.
c

The Belvedere
En ineering
Co.. 441. HOFIISW Road.
Holloway, London, N.—new catalogue of] this ﬁrm gives
illustrated particularsof small petrol motors for model aeroplane
small power horimntal gas engine
andrnotor boatwork, and of
in. by 21-in. cylinder, with two flywheels- Rough 0"
having
machined parts are supplied for all theseengines.of which we can
speak very iavourably from personal knowledge. Other useful
items in the catalogue are model sparking plugs, small coils and
accumulators,ﬂywheelcastings.aeroplane propellers.timing. "X15
carburettors,etc. The priceof the list ad.
' C. K. P. Eden. Crick, Rugby.-A little while back we men
tioncxlthat Mr. C. K. P. Eden, A.M.I.C.E., A.M.I.E.E., B.Sc.. “'85
speciahsing in the supply of small power wireless telegraphy
installations for amateurs,and was preparing price list.
copy
of this has now reachedus, and, thoughnot illustrated, contains
someinteresting particulars of the cost and working rangesof the
prepared to adviseon
outﬁts supplied. We note that Mr. Eden
wirelessmatters, and also to negotiate with H.M. Post Ofﬁce for
hcenscsfor his customers, necessary. The list will be sent post
free for 3d.
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N°992

the best method of altering toolholder to enable to be swivclled
independently of the whole slide-rest. (2) Please advise when
making vacuum tubes the best way to ﬁx the brass cap to the
lass and aluminium electrode. (3) Up to what distance would
(by Wireless)with {-in. spark coil
be possibleto sendmessages
(r) We recommend cutting off the present toolholders flush
new one in line with their centres,
with the slide and ﬁtting
midway betweenthe two. The accompanyingsketch (not to scale)
shows the form of toolholderwhich we propose. A hole must be
in. for
drilled through the slide to pass bolt of suitable size
4-in. lathe) and recessedso as to admit the head. The bolt
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There is another rather important point in con
nection with this review question. The sample

if,

the conﬁdence

the seller

will achieve

it

increase

between
a good

the purchaser and
work.
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We shall be interested to hear the opinions of
both the trade and our readers on the foregoing
remarks. THE MODEL ENGINEER desires to help
both parties, and
in the way suggested, it can

is

OW that we have got our Laboratory into
thorough going order, and are able to make
a fuller use of it for inspection and testing
work, it occurs to us that it may not be out of
place to say a few words, both to our readers and
to the trade, on the method we now adopt with
We may,
regard to goods sent to us for review.
at the outset, mention that we have always pre
ferred to review new goods from personal inspection,
as our readers have always placed great conﬁdence
in any notices we have given, and we have invari
ably made a practice of speaking of goods as we
ﬁnd them.
For some years past we have adopted
the practice of distinguishing all reviews based on
personal inspection of the goods by marking the
title of the notice with an asterisk, and we believe
this has considerably strengthened the interest
of our readers in the reviews we give. We now
go a step further than this. Any article for review
sent to us is ﬁrst inspected editorially, and if we
are satisﬁed
that it is suitable for notice in our
columns, it is handed over to our Laboratory for
a critical examination,
actual
and, if possible,
trial.
The report of our Laboratory is then ap
pended to whatever Editorial comments we may
'
see ﬁt to make.
Now, it is obvious that an' article
which comes satisfactorily
through an expert
examination of this kind is a good thing, and it
accordingly receives the ofﬁcial approval it deserves.
But it sometimes happens that an article, while
possessing certain features of merit, has also certain
defects, and it becomes our duty to point these out.
These defects may be so serious as to make the
article an unsatisfactory purchase for any reader
to acquire, and in such a case the maker would be
well advised either to withdraw the article from
In the
the market ,or to remedy its deﬁciencies.
latter event we shall always be pleased to receive
a sample of the improved product and to publish
a further review. Other—and perhaps more
frequent—cases will arise, in which the defects are
of a minor character, and may not necessarily
The
render the purchase an unsatisfactory one.
mention of the defects in our review will render
a double service—to the maker, in showing him
where his production can be improved ; and to the
reader, in indicating what to expect in making
his purchase.
\Nhile, therefore, our reviews will
be perfectly candid, it must be clearly understood
that our criticism is intended to be helpful and
suggestive to the manufacturer rather than injurious,
and because we may happen to adversely comment
on one individual article, this by no means implies
that the same maker’s other lines are also defective.

sent to us for inspection and trial may be a carefully
selected and specially ﬁnished article not repre
sentative of the rest of the stock; or it may, on the
other hand, possess an accidental defect of its own
which the rest of the same goods do not have.
We cannot, of course, be expected to know the
true circumstances in either of these cases, and we
can only speak of the qualities of the actual sample
before us.
We propose, however, for the future
to retain all sample
articles sent in for review for
a period of one month after the appearance of the
review (subject to the consent of the makers) and
to allow any reader of the paper to call and inspect
the sample at our Laboratory.
In this way many
readers will no doubt be able to see the particular
goods they are interested in, and we think this
will be conferring a service upon both makers
and purchasers. It must be remembered that this,
of course, only applies to such articles as are sent
to our ofﬁce, and not to machines, models, etc.,
which we occasionally inspect at exhibitions or
at the makers' works.

,
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Lessons from the Laboratory.*

Fm
A Former Wound Armature:
Forming Coil.

2.-7\\'1.\'nixc

Winding

A “ FORMER

and

Having decided upon the gauge of wire, and
number of turns necessary for each coil, and taking
into consideration its shape~the latter, it must be
is dependent upon the number of
remembered,
core slots apart which it occupies ; also the length
of core and overhang at either end of same—it
will be necessary to bend up, in stout wire, an
approximately formed coil, which should ﬁt into
the required slots in core and conform to the over
hang allowed for by the core extensions. This will
take the form shown in Fig. I (a), an illustration of a
ﬁnished formed coil, the parallel portions of which
are rather longer than the core, and are equal to

I

\Vouun“ COIL.

the length of the former‘ block, while the pointed
ends project out a. distance equal to the core
extension pieces, also the width apart is such as to
conform to the core slots it has to occupy. Par—
ticular attention is called to the “ kink " or " set
"
down
which takes place at the apex of the
angular ends (this is quite easy to shape as will
be shown later).
It is so rounded and set down, to
allow of one formed coil lying snugly over the

other, at either extremity.
Having made the wire pattern to these particulars,
l
i

I'Tlu “em appming under this headingan basedon work odudly
done, and “perimean carri‘zdout M Tu: Moon. Enamel:
Laboratory and

>ch

0/ Muhamch
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it should be drawn out or elongated to the form
shown as Fig. I (b), retaining the curvature at the
ends, which curvature will determine the size pin
.to use on the spool, and the length attained will
determine how far apart these pins should be
mounted on the block, The spool ready, it will be
to cut lengths of wire to meet all the
necessary
above considerations, together with a little over
at either end for fastening off, and, after pulling
same out straight, to proceed to wind one length
on the spool as per illustration (Fig. 2). In the
ﬁrst place, bend one end of wire round a peg of
spool, as at a, Fig. 2, which, as shown, is mounted
in a vice, and keeping wire taut, proceed to wind
in regular order upwards the necessary number of
turns. The illustration shows the position of the
thumb of one hand guiding the wire regularly, and
in its turn, round one of the pegs, the wire being
At the ﬁnish
kept well in tension all the time.
fasten off the ends by temporarily twisting them
together, the starting end of wire being brought out
for the purpose, and join up the coils with tWo or
more wire loops to keep same together. A view of the

FIG. 1.—A

Con. BEFORE

coil thus prepared and ready for taping will follow in
next issue and this portion of the subject continued.

A Universal Milling Cutter Bar.

Following our paragraph on the front page of
issue for September r5th last, we give here a
full-page illustration furnishing the working draw
ings of the milling cutter bar.
Referring to the
plan, it consists of a mild-steel shank a, evidently
slotted vertically to admit of its bedding ﬁrmly on
the slide-rest, which carries a turned Q-in. stalk
to mount a mild-steel swivel b at the left-hand end.
The stalk is slotted right round at a 1- in. centre
from the end, with a 5-32nds-in. by I-roth~in. slot,
with which a nipple, on the end of a l-in. grub
screw in the swivel, articulates, for the purpose of
On the side of swivel
holding the joint together.
remote from the grubscrew is a Q-in. turned and
screwed stalk, which is bored and partly tapped
This latter is
{-in. Whitworth right up the centre.
intended to carry the long steel locking-screw shown
dotted. The main portion of the screw is turned
to clear a {-in. VVhitvi'orth tapping hole, and has
only 7-16ths in. of its upper length threaded to
It
engage with the threaded portion of the bore.
is made with a square head.
The outside of stalk
is threaded from the point to take the steel hexagon
nut c, which, bearing against a washer, clamps the
second swivel arm d.
These two swivels constitute
the universal joints of the tool, the nut and square
headed screw forming the locking devices for the
same.
The outer end of the arm :1 is bored g in. to
the

October :3, r910.

take a cast steel double—coned bored bush 2 a good
sliding ﬁt, which is shown more clearly in the large
This bush is threaded, on
scale detail of spindle.
the outside, for more than half its length with
20 threads per inch; and is further slotted along
one side parallel with its axis (see e’ on the end
elevation), the slot being 1-r6th in. wide by
The object of the latter is to
1-32nd in. deep.
receive the nipple end of a fin. square-headed steel
screw in the end of the arm d, thus locking it
to d in any of its sliding positions. The spindle
of steel, as seen in the detail, is similar to a lathe
mandrel in miniature, having a coned front bearing,
checked
by a facing cone, which screws up its
threaded portion to form the back bearing.
It
has a i-in. \Vhitworth threaded nose, and carries
on its other end a lock~nut, and suitable cast'iron
The back end of
pulley, which also screws on.
the loose cone has ﬂats on either side to adjust
it for position, and it is also pierced with a small
hole running into centre
of cone bearing (not
of lubrication.
The outside
shown) for purposes
of the collar has screwed to it the jockey pulley

I

AND

AFTER FORMING.
a .
\
arm g (see end and side elevations)
to the outer
end of which is nutted a turned stud h, 19-32nds in. a
ﬁ
diameter, through the outer end of which a steel
cross arm 1’ is driven tightly at right angles to its
axis and through its diameter. The details of the
latter may be more clearly seen in the side eleva
tion, in which all dimensions relating to it and
the cast-iron jockey pulleys are given.
The leverg
is supposed
to adjust itself to position according
to direction of belt, but is furnished with a k-in.
grubscrew on its under side (shown in the large
scale detail) to render it more rigid and less likely
to unship the driving belts when screwed up and
bearing on the thread of collar. By slacking the
nut on end of stud h the jockey pulleys may be
further adjusted to almost any position.
The form of chuck screwed on nose, and carrying
a cutter, is not part of the tool proper, but is shown
as an example of one method of mounting a cutter.
The larger portion of the chuck screwed to nose is
of gun~metal, and has screwed to it concentrically
a short steel mandrel, which is further screwed
and shouldered on the end to match the cutter,
the latter being such as could be used for ﬂuting
small taps.
It is, of course, essential that the
chuck spindle, and consequently the cutter, runs
quite truly, also that the main spindle is coned
up to run freely, but without any end shake.
Such a tool as this would be invaluable to any
an overhead or independent
possessing
amateur
rive.
I
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Motor Cycle Notes.
By " Pmmnx."
What a Loose Screw Brought About.

“

A
\Ve are all acquainted with the old adage,
stitch in time saves nine," and know how well it
applies to the case of a motor cycle; but it is
not often that the truth of the saying is brought
home to us with such force as happened with a
Bournemouth reader from whom I have received
a small parcel containing a broken camshaft taken
from the engine of his twin-cylinder machine, which
latter is now "laid off" for want of this very
necessary part.
My correspondent says that the back half of the
aluminium casing which encloses the train of gears
for driving the magneto is secured to the brass
covering plate of the timing gear or distribution
chamber by means of two very small setscrews
placed vertically one above the other, and to get
at these little screws it is necessary to remove the
outer half of the magneto gear case and displace
one of the intermediate gears, and as this often
involves the upsetting of the magneto timing, he
hesitated (although knowing that the aluminium

SILENCER WITH
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are secured by means of eight long screws, which
pass through to the rear surface of the inner
half, and three out of the eight are so located that
they could easily, if made a little longer, be screwed
into the brass covering plate of the timing cham
Then, in the unlikely event of their working
ber.
loose, the worst that could happen would be that
they would fall out on to the road, instead of falling
in between among gear wheels, and in such a manner,
too, that there is no possible escape for them until
I have advised
material damage has been done.
my correspondent to do away with the existing
method and have the brass plate drilled and tapped
to receive the three long screws, which, at this
point, serve to hold the two halves of the magneto
gear case together, slightly longer ones being, of
course, necessary; and, if he does that, there can
not possibly be any recurrence of the mischief.

Some Silencer Experlments.
The silencer ﬁtted to my present machine con
tains a series of perforated plates, arranged in
sequence, and so as to compel the exhaust gases to
take a winding path from the exhaust pipe oriﬁce
to the ﬁnal outlet through a number of small holes
The arrangement works
at the end of the silencer.
very well indeed, while the parts are kept fairly

EXTENSION PIPE FLATTENED AT END

casing was quite loose, and working up and down)
to take the parts adrift for the purpose of tightening
up the screws, thinking that nothing worse than
an occasional light rubbing of the casing against the
gear teeth would result.
But what actually happened was that the upper
grub screw worked quite loose and, under the
inﬂuence of the increased vibration thus occasioned,
chattered its way outwards until it got caught in
between the gear on the end of the camshaft and
the one with which it intermeshes, with the result
that the gears suddenly became locked, and, some
“
go," the taper end of the cam~
thing having to
shaft carrying the primary magneto gear was
wrenched oﬂ and the engine ceased to work without
any other warning than a sharp click, accompanied
by a sound "as though it had been put into a
lower gear," as my correspondent puts it.
How the Mishap Might have been Avoided.
Now, although the rider was undoubtedly at
fault in not taking steps to remedy the shaky
condition of the magneto gear case when he noticed
it, I do not think he is so much to blame for the
subsequent mishap as are the makers of thezengine
whose action in securing the inner half
themselves,
of the case by means of two insigniﬁcant little grub
screws placed in such a position that if they did
work out of their proper position they must inevit
ably get mixed up in the train of gears is, in my
The two halves of the casing
view. reprehensible.

clear of sooty deposits; but after lengthy use,
there is, I ﬁnd, a disposition for the silencer to get
a little choked as the deposits from the exhaust
gases accumulate and get heaped up between the
I therefore cleared the whole of the
plates.
latter out, leaving a clear way from one end of the
silencer to the other, and next I stopped up the
holes at the end by riveting a piece of zinc plate
over them on the inside. Then I took a piece of
r-in. tubing of thin gauge, cutting off a 2-ft. length
and securing it to the tail-end of the silencer,
leading it away aft and holding it rigidly to the
chain stay of the frame,by means of a bracket
fashioned from a piece of 3-in. ﬂat bar iron. At
the rear extremity this pipe is ﬂattened to an
oblong shape to assist in preventing a too free
By these means I imme_
escape of the exhaust.
diately obtained an increased degree of silence; but
when the engine had been running fast for a while,
I fancied there was a tendency for back pressure
to be set up, so I determined to again open out
some of the holes which I had blocked up in the end
of the silencer, beginning with a series of tweIVe,
and subsequently increasing the number to twenty
out of a total of forty-ﬁve.
The result justiﬁed the
step, and now I ﬁnd the engine runs with greater
freedom and with less noise than it has ever done.
The original holes were i» in. diameter, but the
twenty at present existing are smaller than this.
In ﬁxing the pipe into the silencer, I drilled
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and ﬁled a hole to a diameter of r in. clear in the
end plate, then passed the end of the pipe through
it and formed a bell-mouth on it, and after threading
a washer over the pipe on the outside of the silencer,
had the lot brazed up, and the bell-mouth on the
pipe ﬂattened down and riveted over while hot.
After amonth's constant use or more, the whole
is as rigid and gas-tight as when ﬁrst made and I
am now quite satisﬁed with the arrangement.
"
is this a Tyre “ Record ?
What I think may very likely create a record
in tyre service on a motor cycle has come within
Rather over twelve months
my own experience.
ago I obtained from the Dunlop Company a. 26-in.
by 2}-in. tyre (cover and tube) and ﬁtted it to the
“
The
V.S." motor cycle.
rear wheel of my 5 h.-p.
bulk of the 2,500 miles covered by the machine
before the studded tread of the tyre wore down at
the centre was done with a heavy side car attached,
and the wearing effect to which it was subjected
No puncture occurred
was, therefore, a severe one.
during this mileage, and as I had a new tyre waiting
to go on to the rear wheel, I transferred the Dunlop
(although it was by no means actually necessary)
to the front one straight away, without having any
In its
thing done to it in the way of re-treading.
new position, where it was relieved of much of the
strain put upon it, and the beneﬁcial effect of an
almost perfect spring fork came to its aid, the tyre
ran a further 4,500 miles—all without a single
I then wrote the makers, informing
puncture.
them of the faithful service their tyre had aﬂorded
that when it had completed
me, and suggesting
another 500 miles, or a total of 7,000, I would send
it on to them for examination, as I even then
thought it might be worth re-treading for further
duty on the front wheel of the bicycle, or, failing
that, on the side car wheel.
A fortnight later, when still requiring 300 miles to
complete the desired total, this seemingly unpunc
turable tyre at last succumbed to a very long and
sharp pointed ﬂint, picked up near Aylesbury, where,
apparently, they are too much engaged in other
matters to trouble much about road surfaces in
the immediate vicinity of the town. However, the
fact remains that it was not until 6,700 miles had
been covered on a powerful machine, doing double
duty most of the time, that this splendid example
of tyre manufacture gave any trouble whatever;
and, indeed, for so long had it been left untouched
that I had a dreadful job getting the cover un
That one small
shipped to get at the inner tube.
patch'on the tube represents the one and only
occasion on which I have had to touch the tyre
I
except, of course, to occasionally pump it up.
do not know whether this constitutes an actual
record, but surely it comes very near doing so.
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Model Aeroplane Notes.
A Model

By " AEROPHILE."
Aeroplane Steam Plant.

Last week I promised to describe how to build
up a light and effective crank chamber out of the
sort of scrap that nearly all model makers have
handy. As a matter of fact, an ordinary tin
canister, free from dents, is all that is required,
together with a little soft-solder, a pair of shears,
Taking the stroke
and a modicum of patience.
in., this means that each crank
of the engine as

i

F10. 2.

FIG. 1.

throw is a in., so that the greatest radius of the
circular part of the crank chamber will have to be
at least ll in., in order to let the big-end clear.
As to the depth of the chamber, that is, of course,
by the length of the connecting-rods.
decided
The crank chamber will be roughly pear-shaped,
and the straight part at the top will be dependent
in length upon the bore of the cylinders used.
If
this is g in.,’then the top edge of the chamber will
the
plate
that
so
in.,
need to be at least §
which
rests upon it may have room to receive the rings
I
Fig.
down.
held
are
whereby the cylinders
off
shows how the crank chamber end is marked

Replies in Brief.

your machine is in a
R. N. (Aberdeen).——If
condition to warrant it, you will be well advised
to have the existing pulleys and belt rim for round
belt removed and V pulleys ﬁtted. The expense
will not be very considerable, and the V belt will
run quite well on a jockey pulley.
T. A. C. (Finchley).——We are glad to hear you
This
are so very satisﬁed with your machine.
does not, however, alter the facts we have referred
to.
There are good and bad in every ﬂock.
H. W. W. (Guildford).—If you will send sketches
showing the precise method of attaching the engine,
we shall be pleased to give our opinion of same.

Pic.

3.

Frc. 4.

in an engine in which the connecting-rods are 2 ins.
long. Each end is in two pieces, being divided
transversely along the centre-line of the crank
chamber, so that the size can be best scribed on
two pieces of tin laid edge to edge and secured in
that position. Two A-pieces and two B-pieces are
Then
required, and these are cut out with shears.
by a dot of
the two like parts are held together
solder at each corner and their edges finished with
In each end is then scribed, as shown in
a ﬁle.
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Fig. 2, a circle equal to the outside circumference
of the tubular main bearings, and the semi-circles
are then carefully cut and ﬁled out, so as to be a
The upper parts B
good ﬁt around the tube.
are then furnished with tin webs soldered to the
ends to the main bearings,
as shown in Fig. 3,
taking care to keep the latter at right angles to the
former. This is rathera tricky operation, and may
perhaps require doing once or twice to get it right;

but it is easiest done by doing both ends together,
back to back, and using a single piece of tube or rod
the same size as the bearing tube to act as a guide,
and soldering all the webs to the crank chamber
end ﬁrst, and then, when they have all been trued
up, soldering them also to the bearing tubes.
On the opposite sides to the webs are then soldered
two flat plates C (Fig. 3)—these are indicated by
dotted lines in Fig. 2—and, when this is ﬁnished,
the webs and the plate are riveted with the smallest
possible rivets (small brass nails with the shanks
clipped oﬂ close to the head, work very well in
this capacity).
It is for this purpose that ﬂanges
are required on the webs.
The
and
top of the crank chamber are one
.
sides
Single piece of tin, with holes pierced for the cylin<
ders
At the bottom of
_to pass through (Fig. 4).
the Sides ﬂanges are bent at right angles, and regis
ter-plates DD (Fig. 4) are soldered and riveted
to the base of each side.
W hen this piece has been

bent to the correct shape, the cylinders, pistons,
connecting-rods, and crankshaft are assembled
in position, the main bearings, together with the
crank chamber sides, are slipped over the ends of
the crankshaft, and the whole affair is loosely
soldered up, using the lugs on the side and top piece
for this purpose.
When true alignment has been
obtained by trial and error, the crank chamber
ends are ﬁrmly soldered
to the sides, and, when
all is ﬁrm, the two are riveted together through
the small lugs.
Fig. 5 shows—from the inside——
the upper half of the crank chamber complete,
and it will be noticed that it takes the whole
strain of the engine, the lower half being only used
as an oil-well.
The making of the latter calls for
practically no remark, as it is merely a semi~circular
trough with side ﬂanges for bolting it to the upper
part. Fig. 6 represents the crank chamber complete.
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Although there is a lot of soldering work, and it
"
“
would seem to be a very
little job,
ﬁnnicking
a crank chamber made as I have described
may,
all the same, be a very neat little affair, especially
"
"
if the soldered joints be wiped
(as they easily
And,
can be) after the rivets have been put in.
too, it is wonderiul how strong these little make
I have made several (one in aluminium
shifts are.
sheet—this quite exhausted my patience!) and
I do not
each has been an unqualiﬁed success.
for a moment pretend that they are oil-tight
——they aren’t, but they are nearly enough so for
model aeroplane purposes,
the principal point
To take the engine
being their extreme lightness.
down it is only necessary to detach the lower half
and unsolder the main bearings.
It will be particu
larly noticed that the soldered webs only take
quite a small strain, as the bearings are held securely
'
in the inside register-plates.
The force-pump is of the type shown in section
in Fig. 7, and is quite easily made out of a chunk

FIG. 8.

F10. 7.
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brass; but aluminium may be used if
to avoid some of the weight which the
pump is apt to run to unless a good deal of ﬁle
work is put into it. If aluminium is employed,
it is best to ﬁt a brass liner for the ram to work in,
as it is somewhat difﬁcult to get a nice clean
There is no neces
3-16ths-in. hole in aluminium.
sity to screw the inlet and delivery tubes into
the pump body : they are all right if well sweated
in. Before soldering in the inlet tube, make a
seating for the smaller of the two bicycle-ball
valves by driving it on the end of the tube' with a
then ﬁle the “spread” oil the tube,
hammer;
and, when all is in position, solder in a short piece
of wire, as shown, to act as a cage and prevent
A space
the ball jumping too far off its seating.
for the larger outlet ball valve is counterbored,
and a seat for it made in a similar way. There is
no necessity for a cage in this case, as the outlet
The
i e can be brought up close to the ball.
'it of the balls should be about 1-16th in., and it
is, of course, important that enough space be left
round them for the free passage of water. It
may be found that the horizontal position of the
valves interferes with their action ; but, if the bores
of the valve chest be well chosen, it should not do
so.
However, it can be overcome by ﬁtting light
spiral springs behind the balls, and in this case
two wires are inserted, close up against the large
ball, to take the thrust of the spring which actuates
of scrap
desired,
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the smaller one.
That of the former bears up
against the end of the outlet pipe.
It is quite possible to build the pump of two pieces
of brass tube, and a comparatively thin piece can
be used for the pump cylinder if the packing gland
be screwed outside the tube, as shown in Fig. 8.
The ram should be provided with grooves packed
tightly with cotton, but these, at the highest point
in the stroke, should be below the main gland
The cylinder and ram should be made
packing.
as long as is convenient.
The pump connecting-rod should be driven by
a pin screwed into a disc on the crankshaft, and
this disc should be also drilled and tapped with a
spiral series of holes, so that the pump stroke can
be altered until the best position is found.

Answers

was arranged to be worked by Joy's valve gear.
and
This renders one pair of sheaves unnecessary
allows more room for the L.-P. ones, which are
retained. The interesting point, however. was that
the same weigh-bar shaft is employed for the Joy's
curved slides and the lifting links of the Stephen
son’s gear, this necessitating careful setting out.
A sketch of the arrangement was made on the
blackboard,as shown by Fig. I, and a number of
handed round for
sheets of working drawings
were
inspection.
_
The question of springing the tender bogies of
touched
was
next
large scale model locomotives
upon. Fig. 2 shows how the springs were arranged
The bogie pin is more or less
in a 3-in. scale model.

to Correspondents.

"
F. B. C. (\Vimbledon) writes:
Can you tell
me—(I) \IVliat is the maximum weight for a model
with
elevator in front; main planes are
biplane
40 ins. by 6 ins, profusely curved?
(2) What
fabric would you advise me to use?
I am using
two propellers, 20-in.
pitch, :3 ins. diameter.
do you advise ?—(r) 8
(3) What size of elevator
"
“
10 ozs.
Radium
silk, which can be
(2) Hart's
obtained of Messrs. Bassett-Lowke & Co., of High
Holborn, London, W.C.
ins.
(3) 18 ins. by
Will H. C. (Birmingham) kindly comply with
the rules of THE Mover. ENGINEER Query Depart—
ment, when his question will be duty answered?
W'ill B. \V. (Belfast) kindly repeat his query,
as its receipt cannot be traced ?
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P/a/“e {or carrying boy/e p/n affac/wed
/b under-Slde 0/ ﬁnder {corp/Life.
'

3

FIG. 2.

to
spherical in shape, and allows the bogie frame
any
move at a slight angle to the horizontal in‘
direction, which could not obtain with the ordinary
parallel pin. Four plunger springs are arranged
frames,
round the bogie pin, and two near the side
two
the former taking most of the load, while the
Some
Ideas in Model
outside springs only come into action when the
tender rocks excessively.
.
The chief feature of the notes was a new deSign
of
section
valve,
a
safety
N interesting account of work recently carried
for a model “Pop”
out in connection with various models, both
which is given in Fig. 3. This valve was shown
steam and electrical, was given by Mr. H.
working under steam attached to a small water
tube boiler, the demonstration showing clearly the
~Greenly at the meeting of the London Society of
Model Engineers, on September 20th last. Mr.
valve lifting and shutting down rapidly at short
l
The main feature of the valve
intervals of time.
Greenly, in his notes, gave some particulars of a
is the provision of a secondary
and larger area for the steam
Curved s/Ide
to act upon when
pressure
Re
rod
ver'slny
for Joy} gear“
once the working pressure is
The valve, there
exceeded.
fore, when it blows, lifts an
appreciable distance, which is
plainly visible. The steam is
H P
thereby allowed to escape
Cg/lnder
rapidly, and the valve then
shuts down with a predeter
mined reduction of pressure
in the boiler (from 2k to 5 lbs.
L lh/r
safety valve).
on a 50-lb.
The secondary area is a species
S/ep/venson '5 valve
Frc. 1
of piston which is integral
gear far
Cg/r-J.
with the valve proper. This
piston is a loose ﬁt in the cylindrical recess above the
ri-in. scale model Midland compound locomotive
he had recently designed for Messrs. Stuart Turner,
valve seating, so forming an annular space of a deﬁ
Ltd. This model is a real compound, and to get
nite area.
The conducting oriﬁce at the bottom of
over the difficulty of providing sufﬁcient wearing
the valve body is so shaped to prevent priming during
surface on the eccentric sheaves, instead of all
the sudden release of steam.
These factors govern
three cylinders being operated by Stephenson’s
the amount of pressure lost, and in a small valve,
motion,
link
the high-pressure (centre cylinder)
such as would be used on a i-in. scale locomotive,
An
micrometer dimensions would be necessary.
' Abstract of Paper read before the London
important point with regard to the design is that
it involves no intricate mechanism, the parts being
Society of Model Engineers.

New
Engineering.*

LP
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the same in number asin an ordinary valve. Mr.
Greenly mentioned that the design of the valve
had been registered, and is being manufactured by
Messrs. Butcher 8: Co., of \Vatford.
Some particulars were given
of the electrical equipment of
the models made for the Cana
dian Paciﬁc Railway Com
pany's exhibits at Brussels
and Vienna. The model loco
motives and coaches
were
made for ri-in. gauge, and the
arrangement for reversing the
locomotives, etc., and moving
the points automatically was
described, A sketch was made
on the blackboard (see Fig. 4)
showing how this was accom
Two engines and
plished.
two coaches were provided.
\Vhen No. I engine and train
arrives at terminus A the
train is automatically
un
FIG' 3'
coupled, and the engine stops
A
on a dead section.
At this
,,
I‘LEW
P0P
point the section on which
MODEL
SAFETY
VALVE
is
engine N0. 2
standing is
'
electriﬁed, and it runs back
the
tunnel
and engine houses and backs
through
on to the coaches, then reverses and draws the
train to the other terminus.
Engine No. I does
the same on the train arriving at terminus B.
It
was mentioned that the rather complicated me_

Eng/ﬁe House

Tunnel

October I 3, 1910.

Workshop Notes and Notions.
an inuilzd to contributeshort practical items [or the
column, ‘basedon Him own workshop experience. Accept“.
conlnbulions will be Paid /uv on publiculibn, l/ dtSilfd, acrorr
mg to mail. All mat!” i'nlended[or [his column should hr
marked“ “’oaxsuor ” on the

[Rmst

("awful

Terminals from Screws.
By JOHN Haves.
From the sketches A and B, it will
very useful terminals can be made
screws.
The terminal A is made by
knurhng a piece of brass, which is

‘

be seen that:

from wood
turning and
drilled and

'lllllllv

countersunk

to ﬁt the screw.
The brass collar
is soldered to the screw. so that the terminal can
be either screwed with the ﬁngers or with a driver.
A washer should be put underneath the collar
before screwing in position.
The terminal B is made by tapping a hole in a
wood screw to take a large-headed,
knurled screw,
as shown.
The wood screw is ﬁrst screwed in
67/79/172 Hausa

‘w

H

Eng/Ins.

5 wi/Z‘b
FIG“

switches for the automatic
chanically-operated
coupling and reversing would shortly be placed on the
market. A working drawing of one of the locomotives
has already appeared in THE Mover. ENGINEER.
Among other things shown were a new automatic
polarised reverser and an electrically-driven model
G.N.R. saddle tank locomotive. The chief idea of
the reverser was to eliminate the demagnetisation,
and to this end the electro and permanent magnets

position and the terminal head screwed in after
wards.
Another useful terminal is shown at C. The wire
can either be pinched by passing it through the
hole, or it can be placed under the screw head.

Driving Dog for Small Work.
By JOHN Haves.
A neat workmanlike
driving dog for small
diameter work can be easily made as follows.
Turn a piece of i in. mild steel, 5 ins. long, down
to g in. for a length of 2 ins. at each end.
The
remaining part in the middle should be made

6
arranged as shown in Fig. 5, so inducing a
ﬁeld as indicated.
In concluding his interesting
notes, Mr. Greenly handed
round several model
railway accessories,
including lengths of station
etc., all neatly cast in
fencing, notice boards,
aluminium, in which the members were greatly
interested.
were

l

red hot and ﬂattened to i} in. thick and a
in.
hole drilled through the centre.
One corner should
be ﬁled off, as shown, and a hole drilled and tapped
for a
in. setscrew.
A vee is then ﬁled opposite
the point of the setscrew, after which the centre.
hole, vee and setscrew end are case-hardened.

l
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The “ Gwendore ” lg-ln. (lauge
Elevated Railway.
By S. Y. KNIGHT.
model railway, now in course of construc
tion, is of single track throughout and of a
length of mo ft., except at the workshop end,
where a bay of 20 ft. in length is provided for the
erection of a large shed for housing the rolling
with the main track
stock.
This bay is connected
by means of points worked in conjunction with
the bracket signal (see photograph Fig. 3).

HIS

FIG. L—ONE END or MR.
The track is elevated and laid as level as it
The
possible to get an outdoor job to be.
supports are 3 ins. by 3 ins. sunk into the ground
2 ft., ﬁrst being thoroughly coated all over with
The runners are 9 ins. wide by r in. thick,
tar.
and laid in 6-ft. lengths. The rails are of mild
steel and in tee section i-in. by ﬂ-in" and are
supplied by Messrs. Bonten & Co., of Norton Fol
These are secured to the runners
gate, London, E.
by tenter spikes, which were supplied specially by
Messrs. Cross Bros, Ltd., St. Mary Street, Cardiff.
When all the rails have been ﬁxed they will receive
two coats of tar; so will‘the whole of the woodwork

is
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above the ground. When the tar is wet an old ﬁle
will be rubbed along the entire top of the rails, re
moving any from there, and in the winter months,
when the track is not in use, a thin mixture of tar
and petroleum will be rubbed over the top surface.
By this means I hope to get over the nuisance of
corrosion without going to the large expense of
The cost of the rails
laying down brass rails.
came to :35. 8d. and timber 153. for the 220 ft.,
including delivery.
As a precaution against any of the rolling-stock
being derailed and running wild, a copper wire
will be stretched the whole length of the track at a
height of 2 ins. from the level of the runners.

KNIGHT‘s WORKSHOP.

It

is proposed to have a station at each end of
track equipped with starting, home, and dis
tant signals, besides a bracket signal for controlling
the bay or siding already referred to.
The signal parts were supplied by Messrs.
Bassett-Lowke & Co. and were assembled on to
the posts as shown by the accompanying photo
Some
minor alterations have
graph (Fig. 3).
been made to suggestions
laid down by Mr. Win
teringham. The signals are controlled by ﬁne
copper wire (three-stranded) and to protect these
against the wet when not in use, coverings in tim
ber have been made, well coated with tar, which
the

The Model Engineer

ELEVATED RAILWAY.

any account. Ten years ago [started in a
very small way with a workshop of very humble
ft.
think
was»and
dimensions—some
by
from that time up to the present have, by degrees
and with economy, added and added until
pride
have a workshop worth
myself in stating that
was for ﬁve years
having. In my younger days
in the locomotive shops, and the craze for all things
connected with railways still clings to me like an

I

I

I

it

on

.

octopus.

III-r

i

I?“

design, supplied by Messrs. Bassett-Lowke & C0.,
and furnished by me with scale coupling hooks and
links; and one private owners' coal wagon built up
by myself and furnished with wheels and drawbar
gear supplied by the same ﬁrm as supplied the
details for signals, coaches, etc. (See photo Fig. 2.)
My reason for not using the model permanent
way is because the sudden changes of temperature
would undoubtedly affect the keys holding the rails
in the chairs and cause
frequent derailments.

rns “Gu'sxnone”

I

0N

ROLLING-STOCK

I shall be pleased to supply any further informa
tion which may be 0 any use to Tm: MODEL
linolNEER readers and to supply drawings of any
parts. These I have not sent, as copies from the
working ones would take no little time to prepare.
All my spare time is spent in the workshop from
which I get untold beneﬁt and rest from business
worries and troubles. I would not be without it

4

Fro. 2.—Sone

October :3, 19m.

I

are placed over the signals and secured with buttons
to the track. The shed will be 8 ft. long with a
felted roof covered with tar.
of
two coaches
Rolling-stock. —This consists
built to the speciﬁcations set forth in THE MODEL
of last
ENGINEER for the week dated October 28th“
"
“
year (photo Fig. 4) ; one Grande Vitessc baggage
van; one tin-plate cattle truck of Mr. Greenly's

and Electrician.
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I

I

it

&

I

I

'

have made an
Since writing that article
alteration as to the material for the roofs; these
discarded that in favour of thin
were of zinc, but
holly wood, which takes the paint better.

My one motto has been this: never patch and
“ apple tart "
fake;
you happen to make an
(as we
used to term mistakes in my apprenticeship days)
the parts right away and start afresh.
scrap
a practice to keep the working
always make
drawings in front of me until the job is ﬁnished,
not putting these on a shelf and trusting to memory.
Both the standard and scale rules are always at
my right hand, and so try to avoid a lot of need
less work.
There are some details in model work
which cannot be carried out, and
do not recom
mend anyone attempting to do so, as their patience
would soon be totally exhausted.
The Engine—This
a 4—4—2 tank (L.
N.W.
is

is

I

I

I

expensive,

" ELEVATED RAILWAY.

if

is

"
also by far too
Lowko
permanent-way
costing on an average 6d. per ft. as
have
against rid. with the tee iron, and which
found on thoroughly testing to be quite as service
have, for show purposes, a
able.
may add that
ro-ft. length of model permanent-way ﬁxed in my
study, and this took me about a fortnight to ﬁx
of no use
It looks very nice indoors, but
up.
where sunshine and rain alternate.
The

"

on THE “GWENDORE

I

FIG. 4.—'i‘wo Coacnas

October 13, .1910.
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Railway), supplied by Messrs. Bassett-Lowke and
Co., and 1 am very much taken with the surprising
haulage
power that these little engines possess,
though at present the motive power is only clock
work. The engine will easily haul two of the

fFic.

5.—T.l|-th0RxsnoPﬂi-"Ron
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the arm for the bay track was cut short and ﬁtted
with a zinc ring to scale.
All the signal parts are
ﬁnished with two coats of Aspinall's enamel, white
and black. The former I made a dead-white by
mixing a small portion of ultrarnarine along with
the contents of the tin (about as
much ultramarine as will cover
the little ﬁnger nail to one six
This re
penny tin of enamel).
moves the creamy tint which nearly
all ready-bought
white enamels
have.
The signal cabin and frame
for six levers were supplied by
Messrs. Bassett-Lowke & Co., and
these
are not interlocking.
The
same lever that pulls off the arm
for the bay also operates the points.
The cabin is to be repainted as fol
lows: Body, light stone, picked out
with bufi ; steps, light stone, with
black treads; window frames and
sashes, dark claret.
Coaches—These are constructed
to the speciﬁcation as published in
THE MODEL ENGINEER for the
week
dated October 28th, 1909,
_
except that I have substituted thin
holly-wood in place of zinc for the
roofs.
This, I ﬁnd, is very much
more suited for taking the white
enamel.
I procured a tin of dead
white enamel for painting the roofs

OUTSIDE.

coaches, weighing 2% lbs.
each, a double journey—
i.c., up and down the
track—and shunt on to the
the bay without being re
have made
wound.
some few alterations to the
as
follows :—
engines,
Scale headlights in place
A
of the ones supplied.
pair of scale wheels under
of
the bunker in place
the smaller ones supplied ;
this has cured the derail
ing, which was nearly
always happening when

I

running bunker forward.
The coupling hooks have
The
been
remodelled.
been
has
bogic truck
en su re
to
weighted
the track.
its keeping
been
have
The
axles
painted red with a tin
Of L. & N.W. Railway
buffer-plate red paint, as
supplied by the same ﬁrm
msq _(Quint.
as supplied the engine.
Details. — The
FIG. 3.—GROUP or
Signal
ﬁnials for the signal-posts
were specially made out of some cabinet spiral turn
ings bought of Messrs. Hobbies, Ltd., at their depot
in the Walworth Road, 5.15. A specimen of these
I am forwarding to THE MODEL ENGINEER oﬁicc,
as also a small length of the track. mounted on the
runner. The signal lamps are ﬁtted with white
porcelain lenses front and back ; these were obtained
by cutting off the heads of some fancy toilet pins ;

N 1;
Ilia Diora
9m ~11
SIGNALS

i
i
1
I

FOR THE

>

y

“Gwaunomz” ELEVATED RAILWAY

from the British Golf Company, as made for re
covering their balls, and I ﬁnd this to be superior in
It is
every degree, as compared to other makes.
more suited for outdoor use, and very elastic.
I
Rims and boss
painted the wheels as follows:
around the journals and axles, black;
parts to
represent teak segments, Venetian red ; outer rim
at the extreme edge of tread, white ; back of outer

The Model Engineer and Electrician.
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rims, white; axles, sky-blue (this is the colour as
adopted by the Leeds Forge Company).
The Workshop—The
structure is 18 by 8 ft.
and 9 ft. high at apex of roof, built throughout in
the body with {-in. matchlining, and also the roof,
which has a layer of felt under the corrugated iron
The ﬂoor is of i-in. timber resting for
sheeting.
a foundation on six old sleepers laid lengthways
and which make a capital and ﬁrm foundation
A small " Tortoise " stove is ﬁtted,
throughout.
resting on a stone hearth, and this in the winter
months is a boon and also a capital addition for
heating the soldering irons and for enamelling.
6 N.
_—_"

L.

W.

IT

RLY.
__'

BLu: Bu“.
,

Fbm rs 0pc".
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The bodies I am making of wood, as this material
is lighter than lead, and therefore helps to a large
degree the manipulation of the point rods from
the cabin.
The front disc is of zinc, painted
signal red, and the glass bulb a ruby top of a
small toilet pin which I bought in a penny packet
along with others of a green tint for the side.
I snipped the tops off, and leaving a small pro
jection of the pins for insertion with a touch of
Seccotine, made a good job of the whole lot.
I
have sent a ruby and green glass to the Editor,
and he will no doubt be pleased to send these
as a sample to any interested readers.
The side of the lamp turned to open the points
is painted white, but all other parts are in black.
The connections with springs and crank, as set
forth by Mr. Winteringham in his useful series on
model signalling, are painted Venetian red, and so
are the point rods.

“ The Model Engineer ”
Dynamo.
By ALFRED W. MARSHALL, M.I.Mech.E.,

A.M.I.E.E.

(Continued from Page 34.)
HE gauge and quantities of wire for the
designed
output of 25 volts, 20 amperes,
have been given in the commencing portion
of these articles in the issue of January 6th last.
The machine may be used as a. dynamo or as a

motor, and the various arrangements of ﬁeld-magnet
windings and connections are shown by the accom
The differential
method of
panying diagrams.

Flo. 6.—L.N.W. R. Co.'s PATTERN

FOR POINT LAMP.

The front faces due north and glazing is of
A small window, 3 ft. long, faces
2r-oz. glass.
south at the back, and here is placed the Drum
" lathe. Two benches face
“
Precision
mond 4-in.
the front—one for woodwork having a {-in. oak
top, kept as true as possible, on which all marking
out is done ; the other bench, not seen in the photo
graph, is for metal work, and this is ﬁtted With a.
The grindstone (also not seen in
4-in. leg vice.
photograph Fig. I) has a heavy ﬂywheel attached to
the spindle opposite the crank, and this addition has
A
well repaid the trouble taken in ﬁtting same.
water motor is being got ready for driving the
stone.

‘4The usual tool chests (photograph Fig. 1) drawers,
and shelves are ﬁtted up where space permits, and '
by a device of my own I am able to lay my hands
on any tool that I require at once.
The structure is painted, externally, deep olive
The roof is
green, and framing for lights white.
painted also two coats lead colour. I may add
that all green paints are bad wearers, as there is so
little body in the mixture, and every two or three
years a fresh coat of paint is required.
The accompanying diagrams show the pattern
which I am adopting for my outdoor railway in
respect of the lamps for the points controlling the
The pattern belongs to that of the London
bay.
"
line,
and North-Western Railway, or “Premier
and I consider such pattern to be a distinct de
parture from others supplied from time to time.

FIELD-MAGNET SHUNT WINDING

DIAGRAM.

winding is rarely used, and is essentially a motor
The object is to obtain constant speed
winding.
This is attained
of rotation with a varying load.
by the method of winding the series coils so that
they oppose the magnetising effect of the shunt
coils
when current ﬂows
The
through them.
eﬂect is to weaken the magnetism and cause the

The Model Engineer and Electrician
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armature to gain the speed which it has lost owing
to increase
of load. The resulting amount of
magnetism is due to the difference
between
the
magneﬁsing power of the respective coils; hence
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magnetism due to the ﬂow of current gives addi
tional torque to the armature but causes a decrease
in speed.
There are various methods of producing the

_

+

90%

FIELD-MAGNET,

SERIES WINDING, DIAGRAM.

the term differential.
For all ordinary purposes
a shunt-wound motor is sufﬁciently self-regulating
as regards speed under varying load.
The com
pound winding is used for motors which are re

quired to start under heavy load, and yet to run

i

(a

-

FlELD-MAGNET, DIFFERENTIAL WINDING, DIAGRAM.

In this
coils for the armature.
shaped
of winding the coils are all made precisely
alike to a shape, and then placed into position on
the core one at a time until the whole series is
The general shape of a coil is shown
assembled.
To produce it ﬁt two metal studs
in the sketch.
each 5-16ths in. diameter into a smooth ﬂat piece
of wood, as shown in sketch, the studs being in line
with one another. Wind the required number of
Place several
turns upon the studs as indicated.
soft metal clips around the wires in suitable places
former
system

I

z
+

l

I

-

Jr!
FIELD-MAGNET, Coupouun

Wmnmo,

DIAGRAM.

It
constant speed with variable load.
for a dynamo, in conjunction
with the shunt coils to increase the magnetism
On this account it is sometimes called
of the ﬁeld.
cumulative compounding winding to distinguish
it from the diﬁerential winding. The increase of
at fairly
acts,

as when used

/%

,1)»

ARuArviuz

//

,w'

1

.

COIL, snowmo

a, '

____.l

Corvus-ran

SHAPE.

to keep them together (or tie them with thin cord).
Remove the coil from the studs and pull the sides
The results will
apart to the required distance.
be the shape indicated by the sketch.
To keep
the sides straight whilst this is done, a straight
clamp of wood should be fastened to each side.
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The effect of this treatment is to produce a lozenge’
shaped coil, which has one side higher than the
The
other if the coil is placed on a flat plane.
height of the one side above the other is equal
to the depth of the coil.
Coat the wire with

L

causing them to spread apart. To assemble the
coils, in position, place the core horizontal in front
of you'with the commutator to the right hand.
Take one coil, and place the low side in a slot, tap
it well down to the bottom, but leave the high

6%”

elﬁrg/am. .
p/g'f/r"
WINDING

I

"

:31

4'—

.

l

{/1’ r, 4
THE

e

I4";
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ARMATURE COILS,

,~ ’

PRELIMINARY

shellac varnish and leave to dry. Now remove
the metal clips or ties and give a second coat of
varnish. Finally, lap the entire coil with ﬂat
tape or ribbon, leaving the ends projecting so that
Give
they may be connected to the commutator.
a coat of shellac varnish over the exterior a'nd the
The
coil is ready for assemblinggon the core.
coils may, as an alternative method, be taped
The metal
before they are pulled out to shape.
clips should then be removed as the taping pro
ceeds; or, if care be used in lifting the wire from

Srun

OF FORMER

FORMlNG.

WASHER.

side standing above its respective slot.
press them temporarily into the slots

ARMATURE COIL, END VIEW

wrrii

You may
if you ﬁnd

snome

THE

SHAPE.

DIAGRAM SHOWING hlETHODAOF PLACING COILS
IN ARMATURE _Sr.ors.
the forming studs, they may be dispensed with.
Prepare the entire twenty-ﬁve coils in this manner.
Each stud fshould be ﬁtted with a washer, as
indicated in ‘the small sketch, the distance between
the washer and the wood being suﬁicient to take
the ﬁrst layer of three turns of No. 16 gauge D.(?.C.
wire. This will prevent the upper turns being
forced between those of the bottom layer, and

BETWEEN
DIAGRAM or CONNECTIONS
WHEN FoUR ARE user).

BRusnEs

this will assist the coils to keep in place, lifting
them up afterwards when required to get the low
sides of the coming coils into place underneath.
In this slot will be eventually placed the low
side of the last coil, therefore the slot must be
left clear to receive it, or only obstructed tempo
Take another coil and repeat the process ;
rarily.
place its low side in the next slot towards you and

October r3, r910.
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continue with successive coils, until the whole are
in place.
The high sides can now be pressed
down into their respective slots.
You may, how
to put the high
ever, commence
sides in place as soon as you
ﬁnd them come over the low
which are already in.
sides
When you come to put the
coils on you will soon ﬁnd the
easiest way to deal with them;
the principal thing
is to see
that they follow the symmetrical
order as
explained
by the
The whole will then
diagrams.
be found to ﬁt down in san
metrical order. Some little ad
justment may be required to
make the end
portions to ﬁt
For this reason you
neatly.
should take some trouble, when
forming the coils, to get them all
alike and in good shape.
The accompanying diagram
shows the span of the coils and
the complete series in place. For
Snowmr.
example, the bottom coil in slot
No. I becomes the upper coil in

DIAGRAM SHOWING

METHOD OF CONNECTING

slot 7. These are. really the respective lower and
upper sides of coil No. I ; they may be traced by
the dotted line connecting them, and which repre‘
The entire series
sents the angular end of the coil.

and Electrician.
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of coils may be traced in a similar way by means
of the dotted lines.
The span of a coil is thus
approximately one quarter of the circumference of

IhRIchIoN

In? ARMATURE WINDING.

the core, all coils being alike.
No. 2 coil is placed bottom
in slot N0. 2 and top in slot
The coils
No. 8 and so on.
are to be ﬁnally bound at
the centre of the core, and at
each end with a layer of wire
placed over a strip of tape or
to keep
mica and soldered
them from being thrown out
of place by centrifugal force
ENGINEER
(see THE MODEL
"
Practical Dy
handbook on
namo and Motor Construc<
tion "). The method of con
necting the ends to the com
mutator is clearly shown by
the diagram. The ends should
be soldered into slots cut into
ll
the ends of the sections.
four brushes are used they
are to be connected as shown
The direc
in the diagram.
tion' of winding each coil is
also shown by diagram.
The
core slots and ends should
insulated
with
a
be preferably
thickness of mica, or other in
sulating substance, before the
coils are put in place ; particu
lar attention should be paid
to protecting the end corners
as they are likely to cut
through the insulation of the
coils if left sharp and unpro
tected.
(Further information
on former winding in general
will shortly be given in THE
ARMATURE.
ENGINEER Labora‘
Mover.
tory Notes).
The ﬁeld-magnet bobbins should be well in
sulated with thick paper or similar insulating
material on the cores, and with thick cardboard
or vulcanised ﬁbre at the ends to protect the wire
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from the metal, and the leading wires should be
well insulated where they pass through the brass
"
cheeks (see
Practical Dynamo and Motor Con
'

struction")

(To be concluded.)

Locomotive Notes.
BY

CHAS.

S. LAKE,

A.M.l.MF.cn.F..

ON THE NORTH-EASTERN.
"
“
V1
class "Atlantic" type loco
The new
motives are now being placed in service as they
The engines are substantially
the works.
leave
a replica of those already in use, but some important
modiﬁcations have been introduced which do not,
the surface.
on
The cylinder
however, show
diameter has been reduced and the weight on
coupled wheels increased, these combined measures
indicating that previously the tractive effort of the
engines was found to be rather in excess of the
adhesion weight. This would very likely
be
the case in the circumstances under which the
engines have to work, the loads ruling heavy and
rails often being in a greasy condition.
The main and auxiliary frames are heavier
than in the previous design, and slight modiﬁcations
in certain outward details, such
show themselves

Locomorrvx:

V"

Exmuzss

engines.
"
A second locomotive, the
Queen Mary," has
been turned out at Crewe. and in this case the
cylinders are 19 ins. diameter and the superheater
It is intended to build twenty engines
is omitted.
in all, of which ten will be of the "George
"
type and the other ten similar to the
Queen Mary."
Thus a fair and square comparison between simple
superheated and simple saturated locomotives on the
same road and doing the same work will be rendered
possible.
It is noteworthy that the " George the Fifth"
its capabilities by hauling
has already signalised
a train made up to the maximum load for one
"
"
equal to 20% coaches, from London
engine, viz :
to Crewe at an average speed of practically sixty
this having been done with a
miles per hour;
special train run on a Sunday late in July last.

Surennasren

ON THE Nonrn-Wrzsrrznn.
Mr. C. J. Bowen Cooke has built an enlarged
"
"
named
Precursor
type engine
George
the
"
which he has ﬁtted with Schmidt's super
Fifth
this locomotive
heating apparatus. Outwardly,
very closely its predecessors
resembles
built by
the late Mr. George Whale, but the smokebox is
longer and the coupled wheel splashers are now
of the semi-continuous pattern, instead of separate,
The engine has 20-in. diameter cylinders
as before.
in place of the ig-in. ones ﬁtted to the earlier

"

CALEDONXANQRAILWAY.

NEW BRITISH LOCOMOTIVES.
Locomotives recently turned out of the respective
works of the L. & N.W., North-Eastern, and Cale
donian Railways show a disposition on the part of
of those lines to
the chief mechanical engineers
adhere to existing practice, with such modiﬁcation
and improvements as appear necessary to increase
the efﬁciency of the engines, and so to render them
the more easily capable of dealing with the work
required of them.

October :3, 19m.
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over the running board to clear
the coupling-rod and connecting-rods when on top
centres,
but, otherwise, there is nothing to dis
tinguish the new class from that which preceded
it. The cylinders are 19} ins. diameter in the
“
VI " engines and of the total weight of 701;
tons, 40;} tons rest upon the coupled wheels
The ﬁgures in the case of the No.
for adhesion.
N.E.R. "Atlantics"—were
532 class—the ﬁrst
respectively, 20 ins., 72 tons, and 39 tons.

as the covering

ON THE CALEDONIAN.
Mr. J. F. M'Intosh has introduced a new 4—4—0
type of locomotive similar to the well-known and
“
"
class, but ﬁtted with Schmidt
highly efﬁcient
x40
Here again the external
superheating apparatus.
appearance of the locomotive is not greatly affected
Advantage is taken, however,
by the change.
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It

eight feeds leading to the cylinders and
The engine has leading dimensions as
follows :—
Cylinders: Diameter, 20 ins.; piston stroke,
has
valves.

26 ins.

Coupled wheels diameter, 6 f t. 6 ins.
Heating surfaces: Firebox, r45 sq. ft.; ﬁre
tubes,
superheater tubes,
859 sq. ft.;
330 sq. ft. ; large ﬂue tubes, 36! sq. ft.;
total, 1,695 sq. ft.
The engine weighs, with tender, and in full
working order, 115 tons.
The tender carn'es 4,600 galls. of water and 7 tons
of coal.

How THEY no

REPAIRS IN AMERICA.
LOCOMOTIVE
Mr. George Hughes, speaking at the Birmingham
meeting of the Institution of Mechanical Engineers

THE New NORTH-EASTERN “ATLANTIC.”
the presence of superheated
steam to employ
larger cylinders, the diameter being now 20 ins.
instead of 19 ins. and at the same time the working
pressure of the boiler has been lowered from [80 lbs.
to 105 lbs.
Piston valves of Schmidt's patent type are
employed and these are arranged to work above
the cylinders so that a rocking shaft becomes
The valves have inside admission,
necessary.
and for this reason it is unnecessary
to cross the
eccentric rods of the Stephenson link-motion.
A working superheat temperature of 670° is em
ployed, and a pyrometer gauge is provided, so
that any excess of this temperature may be at once
seen and the damper in the smokebox closed.
This damper is automatically controlled by a small
cylinder and piston taking steam when the regulator
is opened and a back balance weight is used for the
purpose of closing the valve damper when steam
is shut off.
The damper can also be closed from the footplate
A mechanical
when required.
independently
lubricator driven from the crosshead
is ﬁtted.
of

—at which it will

an inﬂuential
be remembered
of the American Society of
body of members
somewhat
a
Engineers was
present—related
amusing and certainly very instructive story of a.
locomotive renewal which he had witnessed in the
States during a visit there a year or so previously.
The speaker said that on a certain Sunday
morning he visited the Altoona locomotive depiit
and while there a large and heavy freight loco
motive came in. having brought a long train of
The engine
bogie coal wagons lrom a distance.
was wantel
out again at the earliest possible
moment, but the driving wheel tyre on the left
hand side was found to have worked quite loose.
Time did not permit of the wheel being taken off,
“
they brought a gas
so, to use Mr. Hughes' words,
heater to the engine, and having thoroughly heated
up the wheel and its tyre drove several thin steel
in all round, between wheel and tyre,
wedges
and then allowed the parts to cool down by degrees
when, owing to contraction, the wedges were
pinched tightly between tyre and wheel and the
whole (temporarily) made fast."
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Mr. Hughes remarked that they would hardly
care to adopt such a measure on the L. & Y. Railway,
ingenious as it might appear to be, but there was
something to be said for the boldness and originality
of those who resorted to it ratherthan lay off a
locomotive, the services of which were urgently
to imagine an
required. It is difﬁcult indeed
incident of this kind occurring on an English railway
where they go much more carefully to work, as a rule,
in connection with important repairs.
All the same,
one can hardly but admire the spirit which makes
such a thing possible wherever it takes place.
FROM

A CORRESPONDENT,

residing in Tamworth, the writer has received
a cutting from a daily paper in which it is stated
that the Great Western locomotive " Polar Star,"
at present working trains on the L. & N. W.
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system,
at present used on the North-Western
and doubtless it could take a heavier load than
any L. & N.W. locomotive to Chalk Farm without
It is doubtful, however,
a pilot, if put to the test.
whether it has yet done so.

The Croydon Model Yacht Club.
of our
Yacht Club. The Club is progressmg wonder
fully, and we have now ﬁfty-two members, which
The
is not a bad result for nine months' work.
following particulars refer to our last Regatta held
The ﬁrst race was
on Saturday, September 10th.
for junior yachtsmen, and there were eight entries ;
some pretty sailing was seen, and eventually Master
K. Piper's yacht was ﬁrst, Master 1. Little 5 Bantam
The
an excellent second.
second race was the second
sailing championship the
Club has held, and nine
yachts started. Owing to
there being very little
I m”wind, this was rather a
shorter race than antici
Mr. H. Pook’s
patcd.
Kiddie was easily ﬁrst,
followed by Mr. H. Hose—
good's Mignonetie, and Mr.
’l
A. c. Gafﬁkin’s Rose. The
I
third race for the power
'1
boats brought out ﬁve.
LOCOMOTIVE.
The course was 60 yards
straight and the winning
posts 40 it. apart. Mr. S. Kilgour's Empress won
with a speed of eight miles an hour, and was only
3 ft. from dead centre of the posts. Mr. J. Merrel's
a good second, only losing by 3-5ths of a sec. The
last race was for models, and the entrants numbered
ten. Mr. H. Lowe's Tigress (model steam yacht) did
an exceptionally ﬁne and straight run and won
The second place was not obtained, as no
easily.
The prizes were given by
other boat did the course.

I
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or CALEDONIAN RAILWAY

Railway, has succeeded in taking a load equal
to twenty-one coaches out of Euston up the Camden
Incline (which has a gradient near the top of r in 70)
unaided, no N0rth~VVestern
locomotive having yet
succeeded in doing this.
Of course, the statement is wholly incorrect, as
L. & N.W. Railway locomotives have on numerous
occasions performed the feat.
Speaking entirely
from memory, the engine " Iron Duke "—the ﬁrst of
the four-cylinder compound engines
built by the late Mr. F. W. \Vebb—took
a “maximum”
train, conveying mem
bers of the Institution of Civil Engineers
to Crewe and climbed the Camden bank
unassisted.
More than this, the train
was brought to a standstill on the gra
dient— accidentally the passengers
thought, but intentionally, as it turned
out—so that the engine might display
her ability to restart under the heavy
conditions imposed.
The writer is not
.able to give the exact load on that occa
sion but is under the impression that it
represented
something like 430 tons,
engine and tender included.
However that may be, maximum train
loads have, on several occasions coming
under the writer's personal observa
MODEL YAcnr CLUB’s WATER.
tions, been hauled out of Euston by
ON rm: CROYDON
a single L. & N.W. engine, and once,
“
Messrs. Barker, Scott, and Roberts, Mrs. Cooper, and
quite recently, by the 4—6—0 type
City of
Mrs. P. E. Roberts presented
Mrs. P. E. Roberts.
London."
Altogether
the prizes and was cordially thanked.
It must, of course, not be forgotten that the
we had over one hundred people present'who thor
Great Western Railway engine with its larger
oughly enjoyed the afternoon's sport. Tea was
boiler, four simple cylinders and six coupled
wheels
is a more powerful unit than anything
provided and helped to make our second regatta

/

~
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On Saturday last, Mr. Delves
huge success.
and
Broughton gave an exhibition of Folly
made some ﬁne performances. Mr. Teague was
present, and both gentlemen joined our Club.—
P.-E. Rousn'rs, Hon.;Sec., 55, Torridge Road,
Thornton Heath.

III,

Readers.
IThe Editor invites readersto make use of this column /0r thd NU
discussionof mailers of practical and mutual interest. was
my be signed milk a nom-dc-plume if desired,but the III”
name and addressof the sendernusr invariany b: clinched,
thoughnot necessarily/or publication.]

or

r1112 BOATS:

CROYDON

was a bad leak somewhere.
Perhaps the soft
solder used could account for a great deal.
Soft
solder, with this type of boiler, is absolutely useless.
I agree with your correspondent's remarks in
the fourth paragraph of his letter!
Unless the
brazing of the water tubes is performed at one
operation, then a 16-gauge furnace tube should be

employed. I mentioned in my article that this
If—as is probable
operation was a difﬁcult one.
—-the Iii-gauge tube used by your correspondent
was subjected to several beatings and picklings,
the eventual thickness would be about zo-gauge, or
I had an accident similar to that of
even less!
your correspondent's, only I was using a 2o-gauge
tube.

0f several boats built to this design, I have the
results of ﬁve before me. In each case the speed
of 10 m.p.h. has been exceeded, two having attained
nearly 11% m.p.h. \Vere I to build this boat, I
am positive I could get 12 m.p.h.
It may interest your correspond
ent and other readers to know that
I supplied the ﬁnished furnace tube
for Mr. Cattell's boat.
The boiler troubles hinted at by
Mr. Dyer on page 163. August 18,
1910, issue, refer to his inability to
procure the proper tubing, badly
brazed-in tubes, soft-soldered joints,
etc. The performance of his boat is
very satisfactory, considering that
she greatly exceeds
the designed
displacement, and the heating sur
face of the present boiler is only
170 sq. ins., or about 72 sq. ins.
less than the one designed by me.
I am pleased to say that he has
decided to adopt one of the latter,
and has recently favoured my col
league with an order for the ﬁnished
furnace tube—Yours faithfully,
MODEL YACHT CLUB.
T1-Ios. DYSART.
Upper Edmonton, N.

Re 5-“. Speed Boat.
To THE EDITOR or The Model Engineer.
DEAR SiR,—-On my return from the IJ.S.A.~—-after
an absence of six months—my'colleague, Mr. ]. T.
Spinks, has drawn my attention to Mr. Denbigh

SOME
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Collett's letter in THE MODEL ENGINEER of Septem
ber 15thv
Whilst regretting your correspondent's trouble
in connection with the boiler, I am somewhat at a
loss to understand the actual reason of same,
especially as Mr. Spinks and I have received very
satisfactory reports concerning the results of about
a dozen of these boilers, which we have made and
despatched to various parts of the world. After
building and testing the ﬁrst of these boilers, a
slight departure was made from the design, viz.,
the, water tubes, instead of being vertical, were
This was
given an inclination of about 50 degs.
an improvement.
As a steam-generator, this type exceeded my
expectations. Using the speciﬁed engine, propeller,
etc., no difﬁculty was experienced in maintaining
a steam pressure of 110 lbs, the evaporation at
this pressure being about 13} cub. ins. per minute.
From actual tests, priming only occurred whilst
raising steam, and stopped when the gauge regis
tered about 40-45 lbs. pressure.
Using a super
heating coil of 19 ins. in the smokebox, the steam
delivered to the engine was pretty hot: about
F.
' 430°
Your correspondent states that his boiler pressure
w0uld drop from 100 lbs. to 30 lbs. ! I can offer
no explanation regarding this.
Possibly there

Electrical

Phenomenon.

TO THE EDITOR OF The Model Engineer.
l)F.AR SiR,—Son1e years ago I was rather struck
by the peculiar glow given off by small electric
light lamps when shaken or rubbed in the dark.
I ﬁrst noticed this whilst removing a 4-volt carbon
ﬁlament lamp from its holder in a dark room, the
current being entirely cut off from the lamp.
Noticing aefaint ﬂicker of light I sharply rubbed
the lamp on the back of my hand several times,
and again saw the glow, but much brighter.
This matter was mentioned to the lecturer at a
technical class where I was then attending, who
tried the experiment. A 24o—volt lamp was ﬁrst
tried, but this failed to produce the effect which
had been observed with the lower voltage lamps.
A 24-volt lamp was tried, and this showed the
effect very well.
It appears that the glow only
emanates from small or low voltage bulbs.
Bulbs
with broken filaments were tried, but even these
did not fail to produce the etlect.
It was thought to be the result of a static charge
upon the glass, produced by friction, and an
experiment was tried to prove this by earthing
through the gas pipes.
The experiment was not
successful,
and owing to insufﬁcient time the
matter was dropped.
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A note was made of this, which I recently came
across; hence the writing of this letter.
If you will kindly insert this in THE MODEL
ENGINEER some of your readers will perhaps be
to ofier a suggestion
for the explanation of
able
this Istrange phenomenon—Yours
truly,
Highgate.
A. H. JOHSISON.
Sport and Regattas.
To THE EDITOR or The Model Engineer.
DEAR SIR,—-ID THE MODEL 'ENGINEER of Sep
tember 22_ I see the notice of the Victoria Model
Steamboat Club's regatta and wish to draw your
attention to the conditions, which do not seem to
tend towards true sport.
Two new classes are specially invented, apparently
with a view to securing the prizes to a few interested
Last year we had a 4-ft. O.A. class, and
people.
now we have 1 metre O.A. and 1-5 metre O.A.
The Folly
was built for last year's class, and
has now been cut down to the 1-metre L.VV.L.,
and could easily be brought into the new class,
but with a boat type hull these surgical operations
are impossible, and I am afraid there will be a
number of metre L.W.L. and 5-ft. 6-in. boats which
will be barred.
I cannot help thinking that had some recognised
class or classes been chosen, a better display would
have been possible; as things now stand, no
properly tried and tuned boats will be available,
at any rate from outside clubs.
Why cannot THE MODEL ENGINEER Speed Boat
Competition classes be accepted at these regattas?
We should then, perhaps, see some of the crack
boats from the North.
I am afraid I shall be away from England when
the regatta comes oil, but if I am still here I mean
to have a slap at that metre class, even if I have
to build a new hull. This means from two to four
days’ work, according to whether a hydroplane or
boat hull is built.
I see no deﬁnition of a boat in the conditions,
unless
this is meant by the following clause :—
“
The Committee reserve the right to refuse any
boat."
I, therefore, take it that hydroplanes will
be admitted.
If racing is a desirable sport, do let the leading
Clubs come to some agreement as to measurements,
deﬁnitions, and classes, and agree to abide by these
rules for a period of at least five years—ten would
be better.—Yours very truly,
V. W. DELVES—BROUGHTON.
, I wish also to endorse this letter.
HERBERT TEAGUE.
23, Anerley Park, Anerley, S.E.
September 19th, 1910.

II

Model Yachting under International Rule.
To ri-iE EDITOR 01-"The Model Engineer.
DEAR SiR,—Having read with great interest the
recent articles and notes on the above subject, I
just beg to say how much I appreciate the con
tributions of Messrs.
Pike, and
Kitchingman,
I should like to see published in THE
Brierley.
MODEL ENGINEER the design of Livona by Mr. Pike.
I think it would be of great interest to the readers

who follow the Model Yachting Notes. Although
the boat is a freak, I am much taken with it ; and,
should Mr. Pike be kind enough to submit the
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for publication, I may this winter set to—
work and build one from it. I quite agree with
Mr. Pike that the hull and sails must be of the
lightest. Hoping to see same published in Tm;
MODEL ENGINEER, I remain, yours sincerely,
design

John

S.

KELLY.

The Society of Model Engineers.
[RePons 0/ meetingsshould be sent to Us: oﬁces]0/ TM: Mount.
ENGINEER without delay, and will be inserted in any par
!icular issue if receiveda clear nine days’lbz/ouits usual in!“
0/ publicationj

London.

FUTURE MEETINGs—Wednesday,
October 26th::
Lecture, illustrated by original slides and many
experiments, on “The Latest Improvements in
Wireless Communication,'_' by C. K. P. Eden, Esq,
A.M.I.C.E., A.M.I.E.E., etc.
The usual Exhibit
November 4th:
Competition will also be held.
demonstration meeting. November 29th: Annual
General Meeting—HERBERT
G. RIDDLE, Secretary,
37, Minard Road, Hither Green, S.E.

Provincial

Society.

Blrmingham.—MEEriuos.-The

next meetings
of this Society are on Thursday, October 20th, and
Wednesday, November 2nd, at the “ White Horse,"
at t7.3olr p.m.
Congreve
Street,
commencing
Members are invited to bring along their friends, _
and any models they may have in hand and which
would be likely to interest the other members.
Prospective members are heartily invited to the
Society's meetings and can be assured of a warm
welcome—All information to be obtained from the
Hon. Sec., C. H. Hawxnsronn, Boscombe Road,
Greet Hill, near Birmingham.

Queries
The

m

and

Replies.

For conditionsseePreviousissues.
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Failure. W. T. (Swmdml)
[3‘12]Winlahurat Machine‘s
writs : I should be very thankful ii you could enlightenme on_ihe
failure of Wimshnrst machinewhich I have just made Similar.

to Mr. Robertson's(Fig. 16of your handbook). glass plates 10 ins.
diameter,with twanty brasssectorson each. The machineexcites
and answersexactly as statedin first experiment(page73,chap. X)
without Leyden jars or collectors. I have ior_Leyden Jars two
2} ins. square and 5 ins. high, filled 2! ins. with lead shot and
tinioil outside the sameheight. and outsides connectedWith vure.
When machine is excited in dark room small sparks can be seen
to run round top edgeof tinioil, and when the glassis touchedWith
the finger it shows up bright. I have cleaned the shellac and
tinioil off once and done it again with the best spirit and shellac
Icould obtain at the ohemist's. I can get a j-in.spark at-dis
charging balls and across Leyden jar connection_when broken.
Should the jars retain the charge after machine is stopped? I
can only get l-in. spark or shock when machine is running about
500 r.p.m. The plates are i in. apart and seem to be lit up
between them top and bottom. Should that be so? I have
set the brushesat all anglesto get the best result ; also run them.
on outside ends of sectors and inside and now central. The
collector has single points; now I have added two entra points
on each side, but I get no better results. I am using a l-in.
ball and him for dkcharging rods. Are these large enough?
It is possible that the jars which you are using are not oi the
right kind of glass; this is an important matter, too often over
looked, Ior some kinds of glass will not hold a charge properly.
Your description of the efiect of touching the glass in the dark
rather suggeststhat this is the cause of the trouble. You will
not improve matters by scraping oil the tinfoil and recoatlng.
We presumethat you thoron hly coated the glass above the tin
ioil with shellac-vamish,inside and out? This prevents surface
leakage to some extent. The jars should retain their charge
bably will not do so
when the machine is stopped, but they
for long if they remain connected to t e machine, unless the—
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B. W. (\Valham
[23,430] Model 0.W.R. Dining-Car.
Green) writes: I wish to make a model Great Western dining
carriage for my 11-in. gaugerailway. I have looked through my
back numbers of Tm: Mopzr. ENciNEER as far as June rst, 1901,
and cannot ﬁnd anything suitable. Will you please advise me
what size to make ?
in. to the foot, which
We append a drawing reproduced to
embodiespractically all the information we have anent the G.W.R.
dining-cars.
The
drawing
shows
the
kitchen end. The
7o~ft.
rest of the panellingin bays extendsthe sameas the bay marked A,
ﬁnished with an additional narrow panel and a door, as at the
end shown. For a model you will have to reduce the length to
the equivalentof, say, 50 or 60 ft. The standard scalefor a No. i

i
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of any signals. I tested condensers and aerial for earth, but
found them perfect. Could you kindly tell mewhether the Nord
deutschsystemor time has been alteredsince the writing of the
article, or intimate to me any discrepancyon my part ?
Your most likely trouble is with the aerial itself, its closeproxi
mity to the telephonewires being a very bad factor, especiallyso
if the telephonewires are of iron. If, as you suggest, your re
ceiving apparatus is sensitive, it should be capable of responding
to a buzzer with I yard of aerial wire on it 2 or 3 yards away.
There is no alteration in the time of working or the wave length
of the Norddeutsch Radio Station.
" Acsr"
[5701 Failure of Wimshnret Machine.
(High
Wycombel writes: I made a Wimshurst by the aid of articles in
The MODELENGINEERand up to quite recentlyit has beenworking
splendidly. Now the plate will not excite. Everything seemsin
order, but on minutely examining one of the plates to-day there
is a suspicionof a crack. It does not seem,however, to go right
through the lass, and the latter is heavily varnished. Is this
likely to be t e causeof mischief? If so, could I remedy it by
placing anything (say a strip of brown paper) over the suspected
fracture and heavily coat this with varnish?
We think it very unlikely that the fault is in the tiny crack,

(ollecting comb, sectors,etc., are very well insulated. The space
between the plates might be lit up as described,by a faint bluish
glow, but we could not say whether all is well in that particular
without inspection, and we do not see why the glow is top and
bottom. Your brass sectorsshould be very thoroughly insulated.
If the brass is too thick or the edgesnot ﬂat down on the glass,
therewould be seriousbrush-dischargeloss. It might be advisable
for you to get jars specially for the purpose~that is, madeof the
most suitable glass.
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GREAT WESTERN RAILWAY
gauge model is 10 mm. to the foot. In a No. I gaugemodel the
painting is, of course,the chief thing.
[500] The Mono-Rail Car. I. A. (Dundee) writes: Kindly
inform me if you have published any book on the construction
of the mono-rail railway car, or if any articles have appeared
in THE Mom-:1.ENGINEERon the subject; and if so, if the numbers
containing said articles are obtainable?
We have not publisheda book on the subject, but severalarticles
have appearedin THE Mover. ENGINEER, see, e.g., issue of June
16th last (information re Schilowsky’s car), issue of May 23rd
March 17th last (Brennan); also the series of articles
"1907,and
From Spinning Top to Mono-rail" in our issues of October
Lith, zrst, November r8th, Decemberand, 16th, and 23rd, 1909,
With June 2nd, rgro.
[4561 Failure of Wireless Receiving Installation.
\V. F. (Lavender Hill) writes: In your issueof THE MODEL ENG!
NEER, September 30th, 1909, you gave particulars of a modern
"
receiving set for wirelesstelegraphy(by Aerial "). I have made
all the apparatus therein described, but use for coherer one as
described by Mr. Blake a short time ago (thermo type), with
sulphide of iron and alena, which I have found with a dry cell
to be extremelysensitive. In the air condensersI did not employ
ebonite to insulate the plate pivots with, but mounted them on
dry walnut, the holes being soaked with boilin paraﬂin-wax.
These I tested on a (LB. telephonecircuit faintly gearing speech.
My aerial is composedof two N0. 18 copper wires, 50 yds. long,
each united at the centre with a 7/22 leading-in cable, led in
through i-in. rubber hose. The wires are smpendedon an incline
from a tower 108ft. above ground to a telephonestandard 70 ft.
from ground. The nearest telephonewires are 2 ft. 6 ins. away
atg',p01e
end. I placed my instruments in a room 15 ft. above
ground on a dry wood platform, and earthed below to a bib cock,
which is earth connected and also in connection with a large
tank in the tower before mentioned,and 8!)ft. above ground and
22 ft. lower than the highest point of aerial. I also tried cal-thing
on some large sheetsof corrugatediron on ground level. 1 con
nected up at 9.30 a.m. and varied apparatus as described until
12.30 p.m. (three hours), but could not get the slightest sound

70-FT.

DINING-CAR.

and advise you to look elsewherefor it. It is impossible, from
your description, to locate the fault; to do this we should require
before us. We recommendthat you study
to have the machine
our handbook, “ The Winmhurst Machine," 7d. post free, and get
a clear understanding of the machine's action. You will then
be in a position to look for the fault yourself.
'
A. C. B.
Installation.
[423! Wireless Telegraphy
(Ripon) writes : I am endeavouringto set up a wirelesstele raphy
apparatus between my father’s house and a friend's.
have
just ﬁnished reading R. P. liowgraveﬁraham's " Wireless Tele
graphy for Amateurs," and think I could comparatively easily
ﬁt up the sender, but I don’t think I could make the receiving
apparatus which he describes,because I have not the time nor
the apparatus. I notice be highly recommendsthe Lodge-Muir
head apparatus,as it needs a less number of essential electrical
parts requiring adjustment. Therefore, as I do not think that
I havethe time to make thesethings,could I buy themready-made?
That is to say, could I buy a Lodge-Muirhead wheel coherer, a
movingcoil indicator,relay (polarised),and potentialdivider ? The
distance betweenthe two houses is between 3-roths and 4-roths
of a mile. Could you recommendwhat sized spark coil I should
use; and could you pleaselet me know the prices of the above
instruments? Of course, I want to keep the expensedown as
much as I possibly can.
Since Mr. Howgrave-Graham’sbook was written certain very
simple detectors have come into use. These consist essentially
of small pieces of crystalline substance clamped between metal
surfaces and included in the circuit of a telephoneand a simple
tential divider for varying the voltage. The crystalline lump
is of galena (sulphide of lead), iron pyritcs (sulphide of iron), or
carborundum; the last-named seemingto be the best, especially
if carefully chosen specimens are used. With these detectors
you have to listen to a faint buzzing or crackling noise in the
telephone. Though they cannot be used with relays or other
chIces givin, visible mechanical movement, they are eminently
satisfactory or amateurs,because of their great simplicity. It
is impossible to recommendany particular size of spark coil as
conditions and the quality of the apparatus affect the matter
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Motor.
[30!] Failure of Single-Phase Synchronous
P. F. (Southsea)writes: I have constructed a single-phasesyn
chronous motor, with laminated stator and rotor (as per sketch)
to work a ﬁll-in. diameter 4-bladed mercury break. which is to
supply a 4-in. induction coil from a transformer giving between

‘

start up motor from ballerics as a continuous current madlinﬁ,
switching over to alternatin current when machine
up to
synchronous speed. This wilf mean working from
special low
voltage winding on the transformerto avoid using large number
of battery cells in series. Commutath sections should be made
as shown in Fig. 1, and put togetheras shown in Fig. 2. A pair
of brushesshould press upon the uninterrupted parts at the ends,
and a pair of brushesset at 00 degs. upon the interrupted parts
in the centre to take the current from batteries and to supply
ﬁeld current when motor
running synchronously. This would
probably get over your difficulty. You may have to try several
windings on armature before you hit the best.
H. B. (Peter
[424] Wireless Telegraphy
Apparatus.
borough)writes:
am
a Wirelessreceiver to receive at
100miles or so, and would be glad
you will answer me the
following questionsz—(r) What kind and gauge of wire to wind
telephonereceiverfor 2,000ohms resistance; and can get that
resistanceon the two bobbins of an ordinary receiver (2) Where
to obtain platinum wire -oor in diameter for electrolytic detector,
and price of same? (3) If
have an aerial 60 ft. high one end
and 20 ft. the other and 60 yds., long, composedof tour rB-gauge
copper wires spaced to
ft. apart, shalll be able to receive
100miles?
(r) You can get at least 2,000ohms on an ordinary telephone
you wind very carefully with No. 48 S.W.G. single silk-covered
copper wire. Carefully varnish periodically during the winding
to increase the insulation. (2) Messrs. johnson
Matthey,
Hatton Garden, W.C. The price varies. but
about 25.6d. per
yard. (3) It
impossibleto answer this question, as you do not
supply complete data. So much depends on the transmitting
ap aratus, position of stations, etc.
378] Marking off Loco Crank-Pins D- H- (Southamp
ton) writea: The only information can find as to the ﬁxing of
locomotive driving wheels to the axles in outside cylinder engines
that
should be done carefully, so as to get the crank-pins
exactly at ca degs. to each other. Is this done by eye or
there
I

enormously. A coil giving a r-in. or 2-in. spark should do well
at that distance, though, naturally, the more powerful the coil is,
the better will be the results. Mere length of spark is not the
only concern either, and we have known of successfulsignalling
over a distance of 60 miles with a motor-car ignition coil giving
only ~in. spark. We would recommend you to look up the
following articles in THE MODEL ENGINEER:——"
A New Form of
Iron Sulrhide Detector for Wireless Telegraphy," by G. C. Blake,
March 10th. 190'); also a letter by P. Freeman Lee, April let,
also letters in june 10th, 1009 issue; abo an article by
“toro:
Aerial" in September30th, 1909 issue.
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20 and 25 volts, 5o periods. The stator is wound with 4 025.of
No. 28 sec. wire, and the rotor is wound with 2 025.of N0. 30
0.6.0. wire. The stator coils are connectedin series and joined
in parallel with coil mains. l have tried the rotor with coils
connectedinparallel, and in series(as induction motor), but motor
fails to drive break. I then ﬁtted a rectifying commutator to
rotor(coil in series)and brushesconnectedin parallel with stator,
but fail to get motor to run in synchronismwhen coil is working.
Do you think that windings are suitable, and what do you recom
mend me to try ?
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can be made to drive the break. we suggestfitting
two
part rectifying commutator arranged to ve' four cotnmutations
per revolution. Connect ﬁelds in paral With the brushes and
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work
We doubt whether you will be able to make this motor
entirely
question of trial and experiment.
satisfactorily;
to
be
of
us
too
small
seems
to
somewhat
The machine
servrce.
to run wrthout
to try and get
Obviously the ﬁrst thing to do
you succeedin this, then try
being connectedto the break.
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If not done exactly
mechanicallyexact method of doing it?
the motion
not my, as the coupling rods bind, and
small
error even fatal to good results.
shall be glad of all the in
formation can get on the subject.
It not important that the angle referred to be exactly right
angle, but
important that the angle be the same in the case
of both pairsof wheels. You can get the anglein eachcaseexactly
a right angle by the method illustrated above. The wheels are
scribing block
set up on
plane surface, and by the help of
the wheel set so that the line joining the centreof the axle and
exactly parallel to the plane surface
the centre of crank- in
easy to mark oﬂ'another
of the table, then wrth a square
- crank-pin centre at right an les. The binding of coupling-rods
which you mentionwould not
causedby the angle being rather
more or less than go degs. It might be due either to the angle
being not quite the same for both pairs of wheels,or to distances
betweencentresof the coupling-rodsbeingnot exactly the same.
8. A.
"Wireless" Equipment.
[422] Destroyer'a
was destroyer in the
(Liscard) writes: A short time ago there
noticed that on the " antenna " of the wireless.
River Morse'.
apparatus there were knob-like arrangements. Could you en
lighten me on the
:-—-(r)Of what are theseknobs
followingepoints
practicableto have theseon model
composed (2) Would
few weeks ago?
such as described in THE Moon. Enornaen
used in the making of Siemenscoherer
omitted
(3) What
to mention that " understandthat the knobs are for catching the
" wireless waves more easily.
The knobs are doubtless merely the insulators" used for sup"
rting the aerial. Theseare often what are called globestrain
insulators, which, being nearly spherical, would look like knobs
Insulators are always used, but they vary in form. They are
designedto aﬂord insulation in all weathersand are not necessary
(except of the simplest possible type) in small models. The
knobs have nothing to do with catching the waves. We do not
know the Siemenscoherer, and are not aware that any coherer
of great importance has been produced by either of the Siemens
ﬁrms.

The Model Engineer

October 13, 1910.

W. W. (Poulton)
[530] C llnders for Model Locomotive.
writes: \ ould a pair of piston valve cylinders 7-16ths in. bore,
to
a
locomotive
about :6 ins.
drive
r-in. stroke be large enough
long, and a ro-in. tender, 3-in. or 3}-in. gauge? The boiler is
ins.,
with
four
a Smithies type, 9 ins. by 2}
f-in. water tubes,
to be ﬁred with a six-wick spirit lamp. 1was also thinking of using
wheels,
Experiment"
L.
&
N.W.R.
type.
six 2i-in. coupled
Do you think theseare too many for the cylmdcrs, or would four
ooupled be better? As I am Only a novice I should be glad of
your advice.
Piston valve cylinders for high-pressure steam are not very
satisfactory in models of less than ri-in. scale; but, if you are
referrin to the standard piston valve cylinders used on all the
" G.B.. ." brand of locomotives, then we would say that these
are excellent for locomotivesof small gaugeworkin at compara
tively low pressures,whensuch locomotivesare of hght construc
tion,like the usual outside-ﬁredlocomotiveone purchasesat a toy
shop. You must, however,not think of employing thesecylinders
for the locomotive you propose. The locomotiveshould be ﬁtted
with a pair of standard slide-valve cylinders l-in. by ri-in. or
l-in. by r{-in. We should recommendyou to adopt {-in. scale
and purchase either the standard inside cylinders cast in pairs
with valves on top (i-in. or 9-16ths in. bore by r-in. stroke) or
separateoutside cylinders 9-r6ths in. or l-in. by r-in. stroke.
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of doing a variety of light work with a fair degreeof accuracy
The mandrel is well ﬁtted and the desi of the bearingsis good
The nose is strong and appears to be intended to correspond to
British Standard 9-r6ths diameter ﬁne thread. It is screwed
16 threads to the inch and is slightly over-size. This will allow
of partial rescrewingto compensatefor wear. The bed is reason
ably true and centresfairly in line. We suggestthat the makers
should correct the following defects: The poppet head centre is
out of truth and not hard enough. The mandrel thrust screw is
out of truth and not hard enough. The back conebearingof man
drel is soft ; it should be hardened. In its presentcondition, wear
wrll soon take place, and may cause the nose to run out of truth.
The driving pin thread is not as good as desirable. These faults
should not exist, even in a low-price lathe, as no extra expense
would berequiredto producethe parts true. and thecost of harden
ing the tail end of the mandrelwould be triﬂing. There is no need
to provide four speedsfor such a lathe ; three,or eventwo, would
serve all purposes. The value of the work saved could be advan
tageously used in putting more metal into the mandrel headstock
casting,as thiswould increasethe valueof the lathe from a working.
point of view.”
The Pleasures of “Meccano.”
The power of being able to construct many kinds of working
models Without a workshop must appeal very strongly to most
boys, as well as to someof their elderswho may not have acquired
tool-using skill. This“ power is conferred on all alike by the
acquisition of a set of Meccano," as shown in the accompanying.

'

Reviewsdistinguishedby an asterisk have beenbasedon actual
Editorial Inspection0/ thegoodsnoticed.
' A Wheel Cutting Attachment.
Messrs. Geo. Goodman 8: Co., engineersand tool makers, 13,
Upper Arcade, Bristol, send an attachment for cutting wheelsin
the lathe. Strictly speaking, it is a dividing arrangementupon
which the blank to be cut is mounted, the cutting being done by
meansof a cutter carried upon the lathe nose or upon a mandrel
held between the centres. The appliance consists of a vertical
slide moved by screw and handle, and provided with a bracket
by which it is clamped upon the tool post of the lathe slide-rest.
The slide carriesa horizontal spindle, one end of which is provided
with a screw and nut to take the wheel blank to be cut, and the
other end bein provided with a division plate and spring stop.
This plate is dnlled with four rows of division holes, the numbers
having been selected to give a large variety of teeth numbers.
This applianceis inexpensiveand should be useful to'many lathe
workers,as it enableswheels to be cut without necessity for an
overheaddriving gear. The makers ask us to say that they will
be pleasedto send a half-plate photographof the tool to anyone
who will send a stamp for postage. Our Laboratory has examined
and tried the sample in question,the report being as follows:—
" We have made a trial with this attachment, cutting 48 teeth
in a comparatively heavy cast iron blank, and ﬁnd the result
satisfactory. The test was sufﬁciently severeto enable us to say
that the appliance is useful and will do good work. The division
plate is accurate, the division holes are of substantial size, and
being carried through the plate enable the stop to take a ﬁrm
hold. The workmanship is generally good for a tool of this class.
We suggest that the bracket to take the tool post of the lathe
should be placed at the bottom of the vertical slide instead of
being near the centre. With the present arrangementwe found
the vertical slide to foul the end of the slide-rest, so that it
was necessaryto pack up the entire arrangementin order to enable
it to be used ; it was, therefore,not so firm as it otherwisewould
have been,and liable to cause errors in the cutting of the wheel
blank. It would be an im rovement to key the division plate to
the mandrel, instead of rerying upon clamping it friction tight.
There is a ssibility of the plate shifting with the resentarrange
ment and introducing an error into the wheel which is being cut.
It would add to conveniencein using if the total number of holes
in each circle were marked in ﬁgures and the zero holes of the
respective circles brought to one zero line. It would facilitate
tightening up the vertical slide if the setscrewswere provided
with squareheads,so that they could be adjustedwithout necessity
of removing the division plate. We have to point out that the
cutter sent for use in making the trial was not true."

' A New Cheap Lathe.
Messrs. . W. Lambert 8: Son, engineersand tool makers, of
722A, Lit e Horton Lane, Bradford, send a sample of a cheap
lathe which they are advertising in THE. MODEL ENGlNl-IER. It
is of 3-in. height of centre, the bed is ﬂat, and 24 ins. in length.
Fast headstock is ﬁtted with parallel split bearing and back cone
screw. Pulley is castiron and providedwith four turned V-grooves,
Centres are removable and ﬁt in conical holes. Mandrel has
screwednose and is ﬁtted with driving plate. Hand'rest is pro
vided with two T-rests for wood and metal turning; bow nuts
ppet headstock. The
are used for clamping the hand-rest and
makers inform us that they can deliver om stock. This lathe
has been examined in Tax Moou. ENGINEER Laboratory. The
report is as follows :—“ In criticising this lathe we have to take
into consideration that it is sold at a very low price. Workman
ship of a high gradeshould thereforenot be expected. The lathe
is good value for the price and suﬁiciently well made to be capable

illustration. As will be seen therefrom, it consists of an assort
ment of mechanical parts of all kinds, from which can be built
a truck, a train, a bridge, a crane, an Eiffel tower, an aeroplane.
a Big Wheel, and very many other attractive and instructive
models. A fully illustrated instruction book is given with the set,
describing completely how to build each model. “ Meccano"
can be purchased from all the large stores and toy dealers, or
from Messrs. Meccano, Ltd., 274,West Derby Road, Liver
direlct
poo .
Goodwln's
Lathes.
Messrs. Goodwin, of Leek, have sent us some particulars of?
the screw-cutting lathes they are offering to our readers. From
these we note that the lathes are made with 3-in. centres, and
2-ft. 6-in. gap-bedwith gap-pieceﬁtted. The slide-restcan readily
be detachedfrom the saddle for boring purposes. The lead screw
is r-in. diameter, and {-in. pitch. “’heels are provided to cut
from 4 to 60 threads per inch. The lathe has been designed to
stand heavy work without chattering or vibration, and is listed
at a very moderate price.

New Catalogues and Lists.
Arthur Firth. Cleclrheaton, Yorks.-—'lhe rgrr illustrated
catalogueof lathes, plamng and shaping machines,chucks, twist
drills, machinevices, etc., for which this businesshouse is noted,
has jllSl reachedus. The illustrations show that the oods listed
are the best of their respective lines, and considerab care has
been taken to place nothing beforethe reader but tools and appli'
ancesof really gooddesignand workmanship. Despite the greatly
increased'outputof Messrs.Firth’s specialities,the introduction of
new and improvedmachinery to their existing plant enables the
uniform high-class quality of the ﬁrm’s productionsto be main
tamed. Simplicity of design and eﬁectivenessin operationis the
keynoteof all the machinetools and appliancesbuilt at the Clerk
heaton Works. We would refer the reader particularly to pp. 18,
19,45, 4h, 51, and 79 to 86, on which will be found somespeciallv
useful things for a modelworkshop. The cataloguewill be sent to
address for 8d., which amount will be allowed off the ﬁrst
ail-13'
0
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The Editor’s Page.
HEN

any of the popular illustrated weeklies
happen to touch upon one or other of
the vari0us aspects of model engineering,
they are apt to get somewhat off the track it their
notes are not penned with expert knowledge.
We
are reminded of this by seeing in such a journal
a short account of the Portsmouth Model Steamer
Club headed " The Poor Man's Regatta."
While
there is no disgrace in being poor, and while it is
true that many comparatively poor men do indulge
in model motor boating, it is quite inaccurate to
imply, as does the article in question, that model
motor boats are essentially the playthings of the
poor, and had the author of the article taken the
trouble to make a few enquiries he would have
discovered that many people of means and position
ﬁnd much to interest them in miniature marine
practice. In fact, one of the great points about
model engineering is the power it has of drawing
together men of all social grades in the pursuit of
a fascinating hobby, and of providing them with a
common ground for pleasant and mutually proﬁt
able intercourse.
C

i

i

In looking

through the current issue of the
the smart little monthly published
by the International Correspondence School, we
have been interested in an account of a model
engineering worksth
belonging to two enthu
\V. and E.
siastic brothers in Cardiﬁ, Messrs.
Young.
Starting with the purchase of a small
dynamo, the enthusiasm of the owners has de
veloped to such an extent that they now have a
workshop equipped with a screw-cutting lathe,
drilling machine, forge, anvil, a steam engine and
boiler, and with its own electric light. They are
both keen I.C.S. students, and are devoting all
their spare time to their workshop and their
technical studies, so that they may qualify for
positions in the engineering world which will be
more congenial to them than their present occupa
tions. The talent and perseverance
they have
already displayed seems to indicate that they are
on the right road.

I .C.S.

Student,

t

i

t

Mr. Herbert Hamilton, of Old Stratford, Stony
Stratford, writes that his efforts to form a local
Society of Model Engineers have, so far, not met
with a very ready response, but he thinks that if
model steamer and yacht sailing were added to its
other objects, it would broaden the scope suffi
ciently to enable a workable Society to be formed.
He suggests that possibly permission might be
obtained to sail on the Duke of Grafton's private
lake.

Electrician.
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Readers in the neighbourhood of Westcliff
Essex, are referred to a note which appeared on
page 333 of our last issue.

Answers to Correspondents.

J.

_K. (Garforth).—See article, on built—up cylinder,
in our issue of December 3rd, 1908. You would
be safe in adopting the dimensions given, while
reducing the bore a little, if desired.
J. T. S. (Clapham Park).——We might be able to
help you if you sent full.particulars of the gyro‘
car which has failed—and if you complied with
our rules.
L. G. (Ashton-under-Lyne).—“The A B C of
Dynamo Design," as. 3d. post free, might help
you. Re former-wound coils, see article in the
series on the M.E. dynamo.
J. T. M. (Reddingmuir).—Provided that the brush
holders are properly insulated, no serious trouble
should ensue.

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 shouldinvariably bear the sonder’snameand address. It
should bevdistiuctly stated, when sending contributions, whether
remuneration is expectedor not, and all MSS. should be accom
panied by a stampedaddressedenvelopefor return in the evmt of
rejection. Readersdesiring to see the Editor personallycan only
do so by making an appointmentin advance.
Advertisementrates may be ha (1on application to the Advertise
ment Manager.
Aomznss Lnr-rns.
A“ corresponencere
d Howlaro
ring to the literar
tion of the ap"
lids,’ &c., fogrggew, to be addressedp
price
“ it:
'
apparati'island
andTall
to MEnzgv
Dl‘l‘OR,
Moch En gmoer"
' 26—:9, Poppm'5 court,
Fleet Street, London, E.C.
All correspondencerelating to advertisementsand de 'ts to be
MANAGER," The odel Engi
addressmlto THE AnvnrislnnN-r
neer,’
26—29,Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondencerelating to sales of the
papa and books to be addressod to PerciVal Marshall 6r Co.,
Poppin's Court, Fleet Street, London, E.C.
16-min,
50 Agents (a United Stats, Canada, and Mexico: Spon and
laberty Street, New York, U.S.A., to whom
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A Former Wound Armature:
Forming Coll.

COIL, snowmc

Winding

AFTER

and

The accompanying photograph (Fig. I) shows
the coil as it should be when ready for taping.
Note the wire loops on the side nearest the specta
tor holding the coils approximately in due order,
also the twisted ends on left. With the size wire
used in this case (No. 22 S.VV.G. D.c.c.) any form
of limit guide for coils is not necessary; but with
such size windings as No. 18, No. 16, or larger,
it will be found advantageous to ascertain the
width of the band of coils when complete, to
shoulder down both pegs of the spool to a height
above the base block equal to this width, and to
ﬁt the smaller diameter with sliding washers and
pins to keep same ﬂush with the shoulder, or screw
The object of
the smaller diameter, and ﬁt nuts.
this addition is to keep the coils housed together,
so that they will not spring apart, before looping,
as they are likely to, when using the stouter wires.
Particular attention is to be directed to keeping
during the
the winding as regular as possible

RELATIVE

POSITION or BLOCKS

FORMING.

taping, so that, when formed, all coils will match
so far as the continuity of the winding is concerned.
Any tendency for the coils to overlap, or bunch up,
must be counteracted, as far as can be done with
such as these ﬁner wires.
For taping, use ﬁne linen tape of suitable width
(say, in this case, fin), to wind round evenly and
half lapped. Starting at one of the loops (the left
hand in Fig. 1), proceed to wind the tape in this
manner, by ﬁrst attaching the end to the coil with
"
a drop of
Chatterton's compound “ (elastic glue
or Seccotine may answer at a. pinch), and thus
fastening in the end of the tape.
Wind tape over
the wire in a constant helix, half lapped, keeping
wires meanwhile in order.
When reaching the
second loop, remove
it, and continue up to the
further peg, at which stage the coil can be carefully
slipped off pegs, when, if any trouble occurs, it
may be as well to loop the further side of coil,

mm...

573;“; on work
itemsman-.5 unda
done, and
experiment:cankd out in Tn: Monzl. BNGlNlEl
Laboratoryand School 0/ beenluJ
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ﬁrst replacing it on pegs for the purpose.
Continue
the taping round end, and along the other side,
tlll it reaches nearly to the nearer rounded portion
(110., the commutator end), at which point the
starting end of wire should be released by un
twisting, and allowed to project between the folds
of tape.
Now continue winding round the curve,
allowing the ﬁnishing end of wire to project on the
nearer side of curve, exactly as described for the

,3

Q“ __-

.
‘

5%.!“
FIG. 2.——TAPBD Corr. MOUNTED

m BLocxs.

other. Carry tape on and ﬁnish same, after re
moving the last loop, at which the tape started,
by just overlapping and sticking down the end with
An illustration
composition as mentioned above.
of the wound and taped coil has already been given.
To form the coil, mount it under the clamping
plates of the former blocks, as shown in the draw
ing (Fig. 2), which is an end view of the two blocks
with the coil shown in section in position, a a being
its cross centre line.
The direction of the two
arrows indicate the direction in which the coil

and
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coil arm to coil arm, which measurement must
tally with the distance apart of the slots which it
An illustration of the
has to occupy in the core.
formed coil also appeared in our last.

Making New Standard Taper Lathe Centres.
This note is inserted in part reply to one of our
correspondents, who has suggested that some hints
One
on taper turning would be useful to readers.

of his difﬁculties, in this respect, has been the
production of new centres and other headstock
attachments for a Drummond lathe, having No. I
The question
Morse taper bore to the headstocks.
of taper turning, we propose to take up in the near
future; but consider that the process of turning
tapers right away dead true, is really of too ad
vanced a nature'for the average reader, and shall,
“
deal with it in relation to the
therefore,
rule-ot
" method usually adopted—that of trial
thumb
and error.
\\'e think that the question of new centres, etc.,
Let our corre
is best met in the following manner.
spondent do similarly to the writer, who has been
placed in the same position, and make to himself
a friend of the foreman, or, better still, of the
manager of an engineering
shop, where there are
such light machine tools as would be ﬁtted with
No. 1 Morse taper drills. Such drills are con
tinually wearing out or breaking, the shank ﬁnding
its way, with other scrap, into the melting pot of a
local foundry, very much to the detriment of the
resulting cast material. If, for a slight considera
"
"
done up
shanks be acquired they
tion, these
can be duly annealed
and turned to any shape
required, the tapers being generally very accurate,
if not too much worn. The key portion at the
extremity of the taper shank may be easily sawn
off, or retained, if it is convenient to eject the

FIG. r.——Con. WOUND READY FOR TAPING.
should be pulled apart, and Fig. 3 shows the
result of the pulling.
In forming, note the follow
ing points. Mount the blocks fairly in the centre
of the elongated coil, and exactly opposite and
facing each other. See that the coils do not twist
under the clamp. During
the
forming, keep
blocks parallel, relatively, all ways to each other,
and ﬁnish the forming to measurement made from

with a cotter. The writer has adapted
in. and i-in. broken drills for male centres,
square centres, and hollow centres, and has also
supplemented these, on a iii-in. lathe, with a set
of similar ﬁttings for ﬁne work made from fin.
drills.
If the fast headstock be bored to the same
taper as the poppet head, it is easy to turn all centres
up, but if not, the same may be operated upon by

centres
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The Model Engineer

October 20, 1910.

removing the poppet head barrel and setting it up
in the chuck. A method for carrying out the latter
will appear in the paper very shortly, but not in
these

notes.

Motor Cycle Notes.
By

"

Pnanix."

A Lady's Motor Cycle of Good Design.

I am one of those who ﬁrmly believe that in
the near future we shall see the motor cycle coming
"
sex,
increasingly into favour among the “ weaker
and for that reason I am giving my attention to
each new lady’s model as it comes on the market.
There are already many lady riders, some of whom
regularly take part in road competitions, and show
the greatest aptitude in the management of their
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The makers have, very wisely, in my opinion,
included a free engine clutch in the design, thus
doing away with any necessity for pedalling the
machine off from a standstill.
There are no
exposed paris to come in contact with the rider's
dress, the engine, belt, and rear wheel being amply
protected by metal shields, with, in addition, the
usual guard for the rear wheel spokes.
The equip
ment is modern in every respect, and a liberal set
The ﬁnish
of ﬁttings is included in the price.
consists of dark green enamel, with crimson lines,
and the usual parts are heavily nickel-plated.
The machine, as a whole, presents a very smart
appearance, and the design and workmanship are
both excellent.

The Speed of Motor and Pedal Cycles.
A Reading correspondent sends me a letter

accompanied by a cutting from a pedal cycle paper,

THE “HOBART” LADY'S Moron CYCLE.
while others. who do not go so far as
machines;
this, derive the utmost enjoyment from the use
of their mechanically-operated mounts, by means
of which they are enabled to travel distances and
visit places which otherwise would be quite in
accessible to them.
One of the best models which have yet appeared
"
is the “ Hobart
lady's motor cycle, of which, by the
courtesy of the makers, an illustration is appended
This machine is suﬁiciently powerful
herewith.
to take its rider anywhere without being either
cumbersome or in any way difﬁcult to handle.
It has a single-cylinder engine of 2i h.-p., the bore
and stroke being respectively 70 mm. and 78 mm.
The engine is inclined at an angle of 45 degs. from
the vertical, and is ﬁtted with mechanically
operated interchangeable inlet and exhaust valves.
Ignition is by Bosch magneto, and the carburettor
is automatic and controlled from the handle-bar.

giving an account of a record ride recently accom
plished by a cyclist on the Bath Road, and in which
the distance of 100 miles was covered in 4 hours
In the ordinary
50 minutes and some odd seconds.
way I should not refer to such a matter in these
Notes, but the tenor of my correspondent's remarks,
which I imagine to be " writ somewhat sarcastic,"
makes it just worth while (in case any other reader
feels inclined at any time to forward me a similar
communication) to deal with" it here and now.
Says my Reading friend :
I send you with this
a cutting, from which you will see that a pedal
cyclist, propelling his machine by his own exertions,
and not relying on any mechanical aid, has covered
100 miles in well under 5 hours, or considerably
over 20 miles an hour the whole way. This being
so, is it not the fact that pedal cyclists are approach
ing very nearly to the much-vaunted speed of the
motor cyclists, and is not this a much more credit
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able performance than what motor cyclists are wont
to boast about P I doubt very much whether the
average motor cyclist could manage to get away
from the rider who did this splendid performance,
if the latter was determined to hang on, because,
with the combined advantage of shelter and a pace
maker, an average of over 30 miles an hour would
be quite possible on the Bath Road to such a record
breaker. Anyhow, it seems to me that, while a
20-miles-an-hour speed is feasible on a ‘push'
cycle, we need not be over-anxious to take on the
worries and expense of motor cycling.“
Now, of course, it is obvious at the outset that
my correspondent, who says, by the way, that he
has for years been a reader of Tm: MODEL 'ENGI
knows very little or nothing about what
NEER,
motor cycles are capable of in the way of speed.
A well-tuned 3} h.-p. machine, capably driven,
can average 40 miles per hour and over with case
and, presumably, no pedal
on ordinary roads,
cyclist, however competent, could keep that up
small
for long, even on fairly level roads.
" Quite if well
35,”
powered machines can do their
handled, for miles on end, and I know of many
“
touch
motor cycles—and possess one—able to
"
on the level road, and goodness knows what
55
they wouldn't do downhill with the throttle full
I, for one, wouldn't care to try it.
open.
No, my correspondent has made the mistake of
accepting this wonderful performance on the part
of a crack rider—and wonderful, of course, it really
is—as a criterion of what pedal cycles can be made
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driver method, and this has brought me one or two
letters asking whether I can suggest something
better than either a screwdriver or a ratchet brace
wherewith to perform the grinding operation.
As one correspondent points out, it is very awkward
with some machines to employ a brace, for the
reason that one's knuckles are all the while coming
in contact with the side of the tank. If a rotary
hand-drill is used, it is by no means an easy matter
to maintain that smooth, regular motion which I
spoke of as being desirable.
The other day, for want of something better to
do, I set about making a simple valve grinder,
"
and in a very short time had " knocked out
of a piece of i-in. iron rod a brace-shaped instru
ment similar to that shown in the accompanying
sketch.
At the lower end I ﬂattened out the rod
to resemble the ﬂat of a screwdriver blade, taking
care that in width it corresponded to that of the
slot in the valve head.
Then, near the top, I
formed an offset, at right angles to the bar, to serve
as a. handle, similarly to that of a carpenter's
brace, and capped the whole with a wooden knob
from a chest of drawers, on which to rest the one
hand and exert an even pressure, while with the
other the handle—and with it, of course, the stem
and valve—were rotated. The handle comes just
above the tank, where its movements are uninter
rupted, and I have since found that by the aid
of this tool I can grind in a valve both better and

A SIMPLE
HOME-MADE
VALVE
GRINDING
TOOL.

to do in the ordinary way, instead of regarding it,
as he should have done, as an exceptional perform
ance put up by one who p0 ssesses quite unusual.
I had already read the account
powers as a cyclist.
before the cutting came to hand, and had been
ﬁlled with admiration of the performance and
the performer, but it never occurred to me to see
in it anything in the way of an approach to motor
cycle speeds, or even as indicating a remote possi
bility of the latter ever being equalled by any
In any case, speed alone is
rider of a pedal cycle.
not what we ride motor bicycles for.

An Easily-made Tool for Valve Grinding.
I was saying in a recent issue what a poor job
some motor cycle owners make of grinding in an
exhaust valve, especially when using the screw

ARRANGEMENT FOR HOLDING SPARK PLUG FOR
TESTING.
The whole thing took
rapidly than before.
only about half-an-hour to make, and as I have
no anvil, I utilised a vice and a small hammer for
bending the bar while hot. I can cordially recom
mend any reader who ﬁnds diﬂiculty in grinding
in his valves by the ordinary methods, either to
make, or have made for him, a tool similar to that
I have described, taking care, of course, to suit
the dimensions to his own particular machine.
Holding the Sparking Plug during a Test.
Everyone who has to do with motor cycles
knows what a business it is to keep the sparking
plug lodged in the desired position for the purpose
of testing it. Matters are rendered easy enough,
more
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of course, if one has a friend to help them, for,
while one is engaged in steadying the plug, the other
can be pedalling the engine round; but in nine
cases out of ten the job has to be carried out single
handed, and then it is not so simple as it looks.
In order to ascertain whether the sparking plug is
in good condition, it is necessary to prop it up in
some way in close proximity to the cylinder or
other metal body to form the necessary contact,
so that it may be seen whether or not sparking is
going on, and in the majority of cases just as one
is commencing to pedal in order to make and break
contact, the plug falls from its position and dangles
uselesst at the end of the cable where there is
no possibility of testing it.
Various devices have been arranged for the
purpose of keeping sparking plugs during a test
in a ﬁxed position, from which they cannot get
dislodged unless required, and a simple and easily
made ﬁtment of this sort is that made and used by
a St. Albans correspondent, who, from a piece of
i-in. ﬂat bar iron, fashioned a clip or bracket,
which he secures to the base of the cylinder by
one of the holding-down nuts, and which at the
upper extremity is folded over and screw-threaded
to take the sparking plug for testing purposes.
The bracket stands in just the right position to
facilitate the plug points being seen from the
saddle, and all is as rigidly and properly supported
as could be wished.
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motor cyclist are met in the fullest degree in this
It is substantially constructed, beautiquy
lamp.
ﬁnished, and an extremely powerful light-giver.
The vendors—The Service Company, of High Hol
born, \V.C.—entrusted the making of this head
light to the well-knewn ﬁrm of Powell & Hanmer,
of Birmingham, and the result well justiﬁes their
selection.
I am informed that there is a ready
sale for the lamp, and in view of my own exceed
with it, I am not
ingly satisfactory experience
at all surprised to hear it.

Model Aeroplane Notes.
Built-up

By " AERormue.”
Fusellages.

As I have more than once pointed out in these
Notes, I am not altogether in favour of built-up
fusellages for models, for two reasons: unless they
are particularly well, and even heavily, made they
are much more liable to be damaged
than is the
"
‘
simple stick' frame ; and, to make matters worse,
they are apt to absorb a good deal of power on

An Efficient Acetylene Headlight.

Enquiries are reaching me for advice in the
purchase of acetylene headlights for motor cycles,
and I gather from the tone of some of the letters
that my correspondents have experienced
much

THE “SERVICE

P. & H." AcETYLENi:

account of the extra head resistance they impose.
In addition to this, they are, of course, agood deal
troublesome to make; but against these
more
disadvantages must certainly be set off the fact
that they are decidedly more picturesque, and also
It will be, perhaps, as
more like the prototype.
well to make clear exactly why a built-up fusellage
should oﬂer so much more head resistance than the

ordinary form.
'
Fig. I represents how a stream of air affects a
series of struts placed one after the other, the struts
Careful
being more or less of stream-line section.
if
experiments have been made which show that
the struts be placed more than eight diameters
apart sufﬁcient distance is then allowed for the
column of air to come together again after cleavage
and form once more a. homogeneous whole, so that
as if it stood
each strut offers as much resistance
entirely by itself. In the case, then, of A, Fig. i,

HEADLIGHT.

dissatisfaction with those they have tried, par
I
where
the
generator is concerned.
ticularly
have been using for some time a headlight known
"
as the
Service P. & H.," a large lamp carrying
its generator, although a detachable ﬁtment, in
one unit.
The lamp and generator are carried
tandem-wise, and are together clipped on to the
vertical stem of the handle-bar, the generator
immediately behind the headlight, as seen in the
Either of the component parts may
illustration.
from the other, if desired,
be instantly detached
and the position of the generator facilitates the
manipulation of the water valve while riding.
The design is the outcome of practical riding ex
perience, and the requirements of the most exacting

although the struts are in a direct line, they offer
four times as much resistance as any one of them.
If, as shown in B, Fig. i, the struts be placed three
apart, there is a certain amount
or four diameters
"
"
eﬁect, and the total head resistance
of shielding
resrst
is then about half as much as the aggregate
ances of the four struts taken separately.
_
Now, it is clear that the better the stream—line
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section of the struts the quicker will the air " shut
" behind
in
them, and the less will the shielding
effect be, so that it is fair to suppose that a series
of bad stream~line forms placed some distance apart
would actually offer less resistance than a series
of good forms placed closer together.
This is
actually a fact, the course of the air in such circum
stances
being traced in Fig. 2, in which square
struts are used.
The total resistance of the whole
is now quite small, probably a very large number
of struts one behind the other would in this case
offer not much more than the resistance of a single
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takes the form of a spiral. Starting from one of
the front ends of the longitudinal members it is
wound round the whole fusellage as shown in the
ﬁgure, being wound in the same direction as the
torque from the elastic.
In Fig. 4 we are looking at the fusellage from
the back, and the truss is applied to resist a twist
which to us would appear as having a clockwise

FIG. 5.
This truss is the only one that need
be used, one in the opposite direction being entirely
It is important to note that the
unnecessary.
wire is ﬁxed only at the ends, so that in case it
stretches all one has to do is to pull it up a little
bit tighter; it is as well, if the elastic motor be
a strong one, to actually twist the frame, with the
truss, a little in the opposite direction, so that when
the elastic pull comes on it it will straighten itself
out. Instead of using four longitudinal fusellage
This type is
three only may be used.
members
direction.

strut. This phenomenon ceases to occur, however.
when the struts are much over ten diameters apart,
which, of course, in a built-up fuseilage,is not
sufﬁcient. In the Blériot machine the struts are
about I} by 1} ins., and they are placed nearly
2 ft. apart, so that unless a very stout fusellage
indeed is being built it is impossible to take advan
tage of this shielding eﬂect.
When, as with nearly all monoplanes, the
is made to taper towards the tail, all
fusellage
shielding effect is lost and nothing can prevent a
short of sewing the
heavy total head resistance
fusellage
up in a light fabric covering, which, of
course, adds considerable weight.
In view of this, I do not counsel my readers
to use wooden cross-struts—I am now considering
a monoplane fusellagthbut to fall back upon that
invaluable model aeroplane material—piano wire—
In Fig. 3 I give a sketch of a
for this purpose.
method of ﬁxing these struts to the wooden longi
tudinal members.
After bending the wire to shape,
it is ﬁxed in position with a loop of ﬁne ﬂorists'

A
FIG. 4,
wire, which is then lightly touched with solder to
make all ﬁrm and rigid.
The longitudinals for a fusellage of, say, 3 ft.
long, need not be more than 3-16ths square if good
birch be selected; but their
straight seasoned
strength largely depends upon what sort of an
elastic motor it is intended to use, and whereabouts
the dead-end of the elastic is to be anchored down.
To obtain sufﬁcient strength to resist the elastic
torque, it is necessary to provide a thin wire truss
to prevent the rear end of the frame twisting in‘
relation to the front end.
Fig. 4 indicates how
this wire truss should be applied. Florists' wire,
it should be noted, is not sufﬁciently strong for this
purpose, but a banjo string is ideal. The truss

trussed with wire in the manner described above.
There is one point that I would particularly call
of avoiding
attention to, 110., the advisability
piercing the longitudinal members for any purpose,
If anything is to be attached to them, it should be
done by means of a clip
which surrounds the mem
ber, never by anything
that has to go - through
it. Mind you, I have seen
fusellages with the cross
pieces tacked on; indeed,
only the other day a
FIG. 6.
young model enthusiast
showed me one he had
made in this fashion for a monoplane of 2-ft. span.
By itself it weighed close on { 1b., but even so did
not strike me as being particularly strong, as quite
I have
a slight twist caused it to creak and crack.
never yet put a tin-tack in a model aeroplane, and
I never will.
Far and away the best form of built-up fusellage
is the boat type, which is not only easy to produce,
but immensely strong, of small head-resistance,
and exceedingly nice-looking, if well-made. Fig. 5
shows one in perspective, the section also being
given. The ribs are fretsawed out of fretwood,
and a sufﬁciently large hole is left in them for the
For the prow-end a
passage of the elastic motor.
piece of wood is cut to the shape shown in Fig. 6.
To this the ﬂat wood strips are ﬁxed with a few
very small nails (made out of pins), but to the
If desired, a.
ribs it is sufﬁcient if they are glued.
lid, or deck, can be added, but this is not necessary,
and it makes access to the elastic diﬁicult unless
detachable.
it be made very readily
" boat " are made out of blind
The sides of the
laths or other seasoned wood, planed down as light
as possible. The joint at the keel is made with glue.

_I
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those who have not had much to do with toothed
may say that No. 10 diametral pitch
gearing,
such that a
means that the pitch of the teeth
in. diameter (on the pitch
wheel or pinion of
The actual
line) would be provided with ten teeth.
or circumferential pitch of the teeth would be
i-Ioth of the circumference of I-in. wheel, or
X
= ~3r416 ins.
r-roth of
1-7th x
‘41:;

Traction

I

is

I

Fowler Type
Engine.

Model
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Gearing.

3

The Differential

The diametral method of measuring the pitch of
toothed gears
extremely convenient where the
distance between the centres of the shafts is best
Involute teeth have
ﬁgured in round dimensions.
the advantage that the exact meshing of the wheels
With cycloidal teeth
is not quite so important.
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N the right-hand end of driving axle is ﬁtted
arrange
the diﬂerential gear, the general
in the arti
ment of which was discussed
Before going very far,
cle of June
23, Igro.
however, the whole design of the transmission
In the outline drawing
gears must be considered.
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FIG. 9.—-GENERAL ARRANGEMENT or TRANSMISSION
GEAR FOR 3-IN. SCALE
TRACTION Enema. (Quarter full size
model.)

Gear 9/
Gear

I

is

given with the ﬁrst article (July 2nd, 1908) the
centres of the various shafts are dimensioned; but
while these are adhered
to in the main, small
but important adjustments may be necessary in
the ﬁtting up of the gears, according to the number
of teeth, pitch, and pitch diameter of the respective
wheels it
thought desirable to employ.
In a 3-in. scale model
would advise No. 10
diameter pitch gears and also “ involute " teeth. To

(i.e., teeth in which the shapes are generated from
They
cycloidal curves) the reverse is the case.
must mesh exactly and the pitch-lines must abso
lutely coincide, otherwise diﬁ'erential velocities,
Involute
noise, and rapid wear will take place.
teeth are shaped from involute curves.
In either case milling cutters would be purchased,
and for this job Iwould advise four separate cutters
—one for the large wheel, one for the 64-wheel, and

October 20, 1910.

The Model Engineer and Electrician.

by 2 and by the pitch number 10 =

(2

1:810)

we get 7-4 ins. as the distance between the centres.
Now this is a very small difference, and if No. 10
pitch wheels are adopted, the dimensions between
the two shafts may be adjusted to this. In the
same way, by adopting for the two‘speed gear
which is ﬁtted between
the engine
crankshaft
and the ﬁrst countershait, the wheels with the
number of teeth indicated in Fig. I. We get in
low gear :—
18 meshing with 44 (18 + 44 = 62) ;
and
26 meshing with 36 = (26 + 36 = 62) ;

25 teeth on the ﬁrst countershaft.

distance is—

The theoretical

5.525_a

36 X 64 X 114

65,664

Low gear—

I

34_
_

26xz5><

3

+

2

and 10 = 8-9 +
=4~45 ins.,
or a bare 4* ins.
The velocity ratios of the engine crankshaft and
the driving axle are, therefore :—
High gear—
25 + 64 = 89

18X25x 34_
_ I,275__I

21
26,75;
of 300 revs. per minute,
these velocity ratios give approximately—
High gear
1-3 miles per hour.
Low gear
..
-6
,,
,,
This may be considered low
the engine is to

With

44 X 64 x 114
an engine speed

if

two others for a 4o-toothed wheel and 25-toothed
wheel, respectively.
In the outline drawing above referred to I ﬁgure
the vertical distance between the driving axle and
the second countershaft at 7% ins.
In working
out the gears, I ﬁnd that, with No. IO pitch, the
most convenient number of teeth in each of the
wheels which connect these two shafts is 114 and
34, respectively.
By adding these two ﬁgures to
gether, we get 114 + 34 = 148; and by dividing

2
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be used to pull a boy or youth on the open road,
but for all ordinary purposes it
quite fast enough.
For a road engine different and, possibly, wheels
with rubber tyres, would most likely be adopted,
to
to give at least
and a gear ratio of about
This velocity
or miles per hour on the top gear.
ratio can be provided without altering the centres
oi the shafts by changing the wheels on the three
will have something
t0p shafts. But, as to this,
In any case,
should not alter
to say later on.
the main wheel of diﬂerential gear.
of peculiar construction, and
This main wheel
have not copied the original exactly,
although
the same, and will give
the general arrangement
a good sound engineering
job. In fact, the general
proportions are almost as good as our motor engi
h.-p.
neering friends use to transmit the power of a
All the wheels can be cast in iron, and are
engine.
best machine cut, although
a trade ﬁrm should
consider this model good enough to provide cast
ings for, patterns in metal could be made with
cut gears.
From such patterns excellent castings

I

"s
'3

41’.

I

if

3

is

2

= 3-r,
62 + 10 = 6-2 -:or
r-Ioth ins.
Here, again, the diﬁ'erence between the predeter
mined dimension of 3% ins. is very slight. Hori
zontally the distance between the engine crank
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dividing by 10, the pitch number, and by 2, we
ﬁnd that the distance between the two shafts should
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is

a half-size section of the main wheel,
Fig. 10
and gives all the necessary dimensions of width.
Fig.
one-quarter full size.
The crown wheels of the differential are shown
in general arrangement on page 592 of the issue of
June 23rd last, and are detailed herewith. The
ﬁxed to the axle by
inside crown
key or pin, and forms a bearing for the
main gear, which bearing comes
into
action with the movement of the dif>
fcrential on the engine traversing
curved path.
The other (outside)
crown wheel
identical except in the dimensions of
This wheel takes its bearing
the boss.
on the spigot of main wheel, so that
a bearing on top of a bearing.
there
The boss
provided with four holes
for the driving-pin, and
lightened in
between
the holes.
The extent of this
reduction in the diameter of the boss
should not be less than the radius of
will be impossible
the holes, so that
to push the pin right in until
opposite either one of the four holes it
The differential
intended to enter.
crown wheels and pinions may be ar
lilo. lz.—FREEHAND Sxercnss OF BEARINGS FOR.
ranged with teeth of No. 10 pitch, with
PrNioNs.
DIFFERENTIAL
16 teeth in the pinions and 59 in the
The g-in. spindles for the
crown wheels.
In this way the
pinions may be driven in tightly, so that they
on the back of the bearings.
rotate with the gears and take a bearing in the
shearing stress will be taken off the 7-32nds-in.
gun-metal bearing-plates detailed in Fig. 11.
countersunk screws used to secure the bearings.
In the next article the various. clearances
To thicken the web for these screws the back (or
is thickened
on the crankshaft will be gone into.
the inside, as it may be called)
necessary
The
and then the change-speed gearing deal with.
up where the screws for the bearings come.
freehand sketches show the shapes of the recesses
(To be continued.)
and the parts thickened up more clearly.
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in ﬁne iron (machine moulded) may be obtained.
The bevel pinions are ﬁtted with special gun
metal bearings, which are screwed to the web of
the main wheel.
This wheel may be faced in the
lathe to receive the bearings,
and the recesses
carefully slotted out to ﬁt the square projection

369

The Model Engineer end Electrician.

37°

Metals and their Properties.
(Continued from page 280.)

ALUMINIUM.

Though one of the most abundant and widely
distributed of the metals, it is only within recent
years that aluminium has been applied to com
This is due to the fact that,
mercial purposes.
while it is found in all clays, amounting to something
like 20 per cent. by weight in the purer forms, and
also in an enormous number of minerals, it never
occurs in nature in the free state, being found princi
pally as silicate and oxide. The chief reason, how
ever, why aluminium remained unknown until so
recently as 1827 is the difﬁculty and complicated
nature of the processes employed in its reduction.
It was originally obtained by heating a double salt
of the chlorides of aluminium and
composed
sodium with metallic sodium—of necessity a some
The more recent electro~
what expensive process.
lyfic methods, of which the best known are the Hall
and the Hérault processes, have materially reduced
the cost of production.
Aluminium is of a bright white colour, hearing
to silver. The appearance of
some resemblance
articles made in this metal is inﬂuenced by the
temperature to which it has been subjected in the
For lightness it is second
course of manufacture.
only to magnesium, a substance which is too easily
oxydised in the presence of moisture to be a rival
The speciﬁc
to the metal under consideration.
gravity is 26 when containing not more than 1-5 per
It takes a high polish, and is
cent. of impurities.
also ﬁnished with a matt surface having a beautiful
The latter is produced by the
silky appearance.
alternate action of caustic alkali and acid. Alu
minium has a tensile strength of 7 tons to the square
inch, and it is to this fact, as well as to its extreme
that the metal owes its popularity.
It
lightness,
is only slightly elastic, and is not remarkable for
either malleability or ductility, more especially as
commercial qualities usually contain a small per
centage of iron and silicon, which are detrimental
to the two last-mentioned properties. The melting
points of average samples ranges between 1,050“
and 1,290° F.
Aluminium is acted upon by alkalis (potash, soda,
etc.), not only in the caustic condition, but also in
The fact has a practical
the form of carbonate.
application in the household, pots and pans of
this metal being rendered
unsightly if scrubbed
with water containing washing soda.
The action
of acids depends to some extent upon the purity
of the metal, hydrochloric acid having the most
solvent effect.
It is not dissolved by nitric acid.
There is one unfortunate matter in connection
with aluminium, and that is the difﬁculty experi
enced in soldering.
This arises from two causes—
the high heat-conductivity of the metal, and the
insolubility of the ﬁlm of oxide with which the
surface is covered in the ordinary soldering fluxes.
To combat the disadvantage arising from the ﬁrst
cause solders of comparatively low melting-point
are used.

COPPER.

Mankind has been acquainted with this metal
Both alone and alloyed
from very ancient times.

October 20, 1910.

with more or less tin to form bronze, it has played
an important part in the advancement of the human
race.
For the discovery and use of metals was a
momentous matter to our ancestors of the stone
age, and copper was one of the earliest to be recog
nised and applied to useful purposes.
Implements
of unalloyed copper have been discovered in
mud deposits in the Nile Valley, under circum
stances that give them an undoubted antiquity of _
thousands of years before the dawn of civilisation
in Ancient Egypt.

FIG. 79.—ONE-WIRE
TRANSFORMATION

ELECTRIC
HIGH

or

HlGH POTENTIAL OSCILLA'HONS.

Lionrmc

BY
FREQUENCY,
(See p. 371.)

Copper is an extremely tenacious metal, highly
ductile and malleable.
It is one of the heavier
the speciﬁc gravity being 8-9.
metals,
It melts
at a high temperature—approximately
2,000“ F,
The ores of this metal are numerous and widely
distributed.
Often it is found in the metallic
state in various forms, either in solid, irregular
masses, in leafy ﬂakes, which frequently bear a
striking resemblance
to a fern leaf, or in regular
crystals. It is also largely found in combination
with iron and sulphur as copper pyrites, as malachite,
or green copper ore, which is a carbonate, and
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It
combined in various proportions with oxygen.
may surprise some readers to learn that copper
exists in minute quantities in the majority of animal
and

vegetable substances.
is possible to weld copper, either to another
Owing
piece of the same metal or to iron or steel.
to its high conducting power for electricity, and
the ease with which it can be drawn into wire of
any required ﬁneness, copper is largely used for
It is also used very largely
electrical purposes.
for sheeting, tubing, etc., and in any form that
can be rolled or drawn.
It also forms the base of a large number of useful

It

and important alloys. With zinc it forms brass;
with tin, bronze, bell-metal, etc. ; while, combined
in small quantities with aluminium, it forms an
Our so
alloy even whiter than that metal itself.
called copper coinage is not pure copper at all,
but an alloy of 95 parts copper with 4 of tin and
I of zinc; otherwise, pence and halfpence would
wear smooth sooner than they do.

Fro. 80.—ELECTROSTATIC TRANSMISSION
Copper dissolves in hot, strong sulphuric acid,
giving oﬂ fumes of sulphur dioxide (the gas produced
by burning sulphur), and forming sulphate of copper,
or blue stone.
Nitric acid also dissolves it with
evolution of pungent and highly irritating fumes
of nitric oxide. Copper forms two series of salts,
by chemists cupric and cuprous salts,
designated
according to the proportion of metal present.
hydrochloric acid dissolves it slowly if
Boiling
air is excluded, forming a cuprous salt, but in the
presence of air it dissolves readily with formation
The action of ammonia‘ is
‘of cupric chloride.
interesting. Some copper turnings placed in a
bottle with liquid ammonia in an atmosphere of
nitrogen or coal-gas yield, after a few days, a colour
less solution which forms a. very delicate test for
o
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Merely removing the stopper and letting
oxygen.
the air in produces a distinct blue tinge, indicating
a cupric salt.
(To be continued.)

Experiments on Electric
Oscillations and Waves.
By R. P. HOWGRAVE—GRAHAM,

A.M.l.E.E.

XXII.)

{ram page 493, Vol.
HE experiments described in the last article
can be performed more efﬁciently ii a better
transformer be substituded for the simple
air-insulated one mentioned therein.
On May 13th and June 24th, 1909, a small
vertical Tesla coil was described with sketches and
photographs, in one of which it was shown acting
as a step-up transformer and giving a high-voltage
(Continued

OF

ENERGY ACROSS AN AIR SPACE.

discharge at the secondary terminals. Photo
graph Fig. 79 shows its use as a step-down trans
former.
The bottom terminal of the thin-wire primary
leads Off to the secondary of the large "Tesla,"
which is at some distance to the right, and out
of the photograph.
The top terminal is con
nected to an isolated metal plate on the left, and
the energy supplied to the transformer returns
through space by -'electrostatic induction in the
manner described in previous articles. The thick
secondarygwinding previously used as a primary is
connectedito the loo-volt 16 c.-p. lamp whichiis
seen glowing brightly on the top of the transformer.
Brush discharges are visible round the edges of the
thin winding.
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The photograph reproduced in Fig. 80 shows
in
experiment diagrammatically illustrated
Fig. 77 (a), May 26th, 1910. The connecting wires,
though very ﬁne, are visible by their glow; the
wire On the right leads from the secondary terminal
of the step-up transformer to one rod of the over
ﬂow spark-gap, and from thence to a plate which
is out of the photo mph to the right.
The other
of the transformer is con
secondary termi
nected to the other rod and to an insulated sheet
from the corners of which slight brush discharges
'emanate.
At a distance of a foot of so is a second
plate, which picks up the energy conveyed by the
electrostatic ﬁeld of the ﬁrst plate, the result
being an oscillatory ﬂow of electricity through the
thin-wire primary of the small vertical Tesla coil
on the left.
Part of the energy is transmitted by
to the lamp, which
magneto-electric induction
receives
it from the thick secondary; the re
mainder passes on to the third plate (on the ex
treme
left of the photograph), where it again
becomes electrostatic and returns across space by
induction to the right-hand terminal and plate of
the large Tesla coil.
In order to include all portions of this experiment
in the photograph the transmission wire between
the secondary and the step-up transformer was
made much shorter than it would be if the experi
ment were to be shown in the most striking way
One remarkable feature of these experi
possible.
ments is the curious way in which portions of the
available energy may be utilised, while the re
mainder is expended, without apparent serious loss,
at some other point in the circuit.
In Fig. 80, for instance, although the lamp is
burning, a torrent of sparks 8 or 9 ins. in length
is to be seen passing across the overﬂow-gap. But
even under the best conditions, however striking
these eﬁects may be and however beautiful the
that
principles involved, it must be remembered
even under the best conditions the eﬂiciency of the
apparatus as a means of power transmission is
ridiculously small.
(To be continued)
the
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tion the letters can now be correctly formed and
as shown, and when inked in the con
spaced
structional lines are rubbed out.
The second line in Fig. 1 shows the same letter
as italics, the vertical lines being ruled at an
angle (l).

i
The third line (Fig. 1) gives two sets of ﬁgures
in plain block. Lines 3 and 4, Fig. i, show a
variation of the block letter, while lines 5 and 6
give a Roman alphabet in upright and italics,
and the last line two sets of small letters.
In following this system it is not necessary that
the letters must be in straight lines, as the same

Fig 29
be used to produce letters on circles or
of circles.
Fig. 2 illustrates the general
which is self-explanatory.
2A
principle,
Fig.
shows the system worked in the reverse direction,
while Fig. 28 gives some idea how the ﬁnished
drawing should appear.
Before considering the transference
of the
lettering to the model a word may be said of the
many variations that can be worked. After
idea can
segments

By T.
OW often

GOLDSWORTHY-CRUMP.

one sees a well-made model or
neatly executed
drawing spoiled by the
inability of the producer to properly form
It is not given
and space his letters and ﬁgures.
to everyone to be a good freehand draughtsman—
and even they stumble badly sometimes when it
comes to lettering—so it is hoped that the method
may prove acceptable to
about to be described
those who are not adept; at the art.
Now letters are of many styles and sizes, and,
the plainer the letter the
generally speaking,

. greater
spacing,

the difﬁculty of correct formation and
as the slightest error or variation is in

stantly detected.
The plain block letter can, however, be easily
and correctly formed and spaced almost mechanic
ally, as can be seen on reference to Fig. 1 (top line).
The height of the letter having been decided upon,
pencil lines should be drawn this distance apart,
and the space between divided into ﬁve equal parts.
These are to be again sub-divided vertically, so
Upon this founda
as to make a series of squares.

F192!
forming the simple letter it is quite easy to alter
its style by the addition of what is known as
“
back-lining"
(see Fig. 23), or by "projection,"
as shown in Fig. 3. The latter method can be
applied in many ways, likewise the shading of the
projected portions. What has been previously
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said refers mostly to letters of some magnitude, but
also be the aim of the would-be draughts
man to cultivate a good style of small "writing."
Like everything else nowadays the draughtsman
is not allowed to spend any time in fancy work,
so that drawings are “written in " as plainly and
rapidly as possible.
Fig. 4 shows four styles of
writing that can be quickly executed; “ Drawing

it should

Hg
N0. 6

3.
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This was previous to 1904, and in that
year the ﬁrst serious attempt was made, when an
improvised furnace was made up from a drain
After the ﬁre had got very hot, however,
pipe.
the glaze on the pipe began to ﬂy OH in all directions,
and after the ﬁre had gone out the pipe broke up
on being moved.
The next attempt was to make
a mixture of ﬁreclay and small pieces Of broken
tiles, and coat the inside of an ordinary bucket
with it all round and on the bottom. At this
time the ﬁreclay was purchased at a local oilrnan's
shop in IQ-lb. bags costing 3d. This proved rather
an expensive item, so all the broken and waste
were carefully collected for mixing with
pieces
fresh clay when required.
Later the ﬁreclay was
bought at a builder’s yard at the rate of 7 lbs. for
lead.

"

is done with a drawing pen used edgeways,
"
“
nibs fairly close together.
No. 613 is
written with an ordinary pen, as is "No. Go.”
This style is hardly suitable for engineering draw
ings, but is simple to get into, and does not show
bad formation.
The same remarks also apply to
" No.
60."
There is only one way to become a
good writer, and that is constant practice.
Returning to the transference
of the lettering
to a model there are several methods open, and
the selection
of the most suitable will depend
If very
upon the requirements of the moment.
small neat lettering is wanted the inscription can
and

the

ﬂram'ny

meing

M16.

DRAWING N96?

madame

N962

We?

4.
be photographed down to the exact size required,
and the resultant print can be made on a paper
to harmonise with the model or ﬁtting.
If it is desired to transfer the same size to an
object there are various ways open : (r) Pricking;
(2) carbon paper and tracing print;
(3) cutting
out the letters to form a stencil;
(4) drawing
direct on to a plate, and then ﬁxing plate in position ;
Circumstances must decide, as the
(5) etching.
object of this note is the formation of the letters
rather than their application.

lron Casting in a Back Garden.*
N interesting and instructive

paper on the
above subject was read at a meeting of the
London Society of Model Engineers, held
on Tuesday, September 20th last, by Mr. C. H.
Gaggero,

member.

In commencing

his paper, the lecturer mentioned
that he only intended to touch upon what he had
proved to be possible, and what had actually been
accomplished by himself, in the way of constructing
a small foundry for melting iron and brass.
Re~
ferring to his early attempts, he said that these
were of a very humble character indeed,
odd
of wood being shaped and moulded in
pieces
ordinary builders’ sand, and the casting done in

‘ Abstract of Paper read
Society of Model Engineers.

before

the London

FIG. r.-—Snowmc

THE OLD PORTABLE FURNACE.

to the bucket, Mr. Gaggero
said
use a blower in connection with
this, somewhat after the style of a forge.
After
making and ﬁxing the blower in position it was
found that when worked by hand a sufﬁcient
draught could not be obtained for melting the metal
in a pot. To relieve the handwork a water motor
was next made for working the blower, but with
the water-pressure at hand the power obtained
was still insufficient, so this method had to be
abandoned.
,
Shortly after this—the lecturer went on to say—
the copper belonging to the house was removed,
and a 5-ft. length of 4l-in. cast<iron pipe, with an
which connected
the copper with a
elbow-piece,
brick ﬂue, was left behind. It was now decided
to start with these and build a furnace with a
chimney and use natural draught. The cylindrical
type of furnace was adopted, with a grate at the

Referring
3d.
he intended to

October 20, 19:0.
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bottom and a lid over the top, the ﬁne leading out
of the side near the top part. This allows the pot
to be withdrawn straight up out of the top without
any awkward turnings, as is the case with some
A slide was here projected on to the
furnaces.

.‘i

Flo.

6.—~TOP
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made airtight with
other pipe, the_joint
being
ﬁreciay, and attached to the wall of the house
A cast-iron disc, taken
with wire and nails.
from an old knife-cleaner was used as a lid for the
After the ﬁre was lighted, coke being
furnace.
used this time, the lecturer said he was able to
melt brass in a tin can, but on being lifted the
can broke and let the molten metal into the ﬁre.
Another can was then made, lined with ﬁreclay,
Various pots of
but this proved unsatisfactory.
clay were made and tried, but they all failed, so
it was thought about time to invest in a proper
crucible. One was procured of 6-lbs. capacity,
and is still in use, and was handed round to the
audience
for inspection. The date of purchasing
this crucible was early in r905, and up to this
A small
time no casting was actually done.
moulding box was made (which was handed round),
but the sand which was obtained from a local
builder at the time was entirely unsuitable for
moulding purposes.
There
itself.
Here another trouble presented

or FLUE PIPE suowmc. DAMPER.

screen, as shown by Fig. 1, representing the furnace,
wvhich consists of a 2-gall. oilcan with strips of iron
riveted on to form feet.
The top was previously
cut out, also the bottom, with the exception of
about i in. all round, and a square hole was formed
in the side near the top, and a sheet-iron con
necting-piece riveted on.
A suitable grate was discovered after some time
at an ironmonger's, which was one of the variety
which are used for the false bottoms of ﬁreplaces,
To support
the price being about 1d. per lb.
the grate two lengths of wire were twisted across
eet as shown.
the
T e worst part of the job was lining the furnace.
A mixture was prepared of ﬁreclay, broken tiles
and similar waste material, but when applying it
it persisted in sticking to the trowel instead of ad
hering to the side of the can, so it had to be put
on with the hands.
This was, of course, a rather
messy job, and when ﬁnished did not look very
The
neat, the surface
being left rather rough.
in.
thickness of the lining was about i in., and
at the ﬂue.
The furnace was now stood up against
the wall, and over the connecting—piece
the 5-ft.
- length of 4i-in. iron pipe was ﬁxed, the joint being
This chimney, however,
made
with ﬁreclay.
so a number of visits to
was not long enough,
a
and
secondhand ironmonger's were
made,
eventually an 8-ft. 1ength of stove pipe was ob
tained at 1d. per ft. This was ﬁxed on top of the

l

Fic.

4.——INTERIOR
GRINDSTONE,

or FOUNDRY, snowiuo

SAND

Boxes,

ETC.

was only 13 ft. of chimney (an unlucky number by
the way), and it only went about half-way up the
house, and had the elbow on top to deﬂect the
smoke away from the wall.
\Vhen the ﬁre was

lighted with paper and wood, clouds of thick
yellow smoke would belch out in the narrow
the two houses,
and everybody
space between
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rush to close the windows. After this
was cut out near the top for the ﬁne.
A hollow
had proved itself a nuisance,
work was
wooden
cylinder was inserted to form the hole
for
awhile
until
for
some more secondhand
the ﬂue and pure ﬁreclay was well rammed
stopped
down all round to form the lining.
A coke ﬁre
chimney could be obtained. By this time the
l
was used in this furnace, which created an intense
lining of the furnace was beginning to break up,
showing the disadvantages of the port
Y‘
able type, as any knock or sudden move
ment it gets helps to crack the lining and
disjoints the ﬁreclay connections with the
chimney. The cast-iron lid also had begnu
to warp badly and so preved itself useless.
At this stage the landlord happened to
call, and noticing the condition of things,
kindly offered to put up the rest of the
chimney. This, however, was unsatisfac
tory, as the ﬁrst time the hot gases passed
through it, it broke down altogether. This
was in the summer of 1906, and work
had to be postponed indeﬁnitely till a.
new furnace was built.
more
was done, said Mr.
Nothing
Gaggero, until the summer of 1907, when
his interest was again aroused by being
fortunate enough in obtaining, for the
price of the carriage only, I} cwts. of
proper moulding sand, I cwt. of ordi~
nary sand, and Q cwt. of fresh sand for
making cores. This was placed in separate
"
"
home authorities
were
boxes, and the
then approached as to the space a new
furnace was likely to take up.
It was
decided this time to build the furnace of
bricks, so a number of old ones were com
A bar
mandeered from a ﬁeld close by.
gain was next made with a local builder
for some cement, and a suitable quantity
Fro. 2.—GENERAL VIE\V or FOUNDRY, snowmo FURNACE.
was wheeled home in a barrow.
A slide, represented by Fig. 2, was shown on
heat, but here another trouble cropped up in the
the screen,
which depicted the new furnace as
form of a slag, a solid mass of which accumulated
completed. Bars of iron were arranged across
by the time the ﬁre was burned out. The only
the brickwork near the bottom (see Fig. 3) for
effective
means of getting rid of the slag was to
would
smoke

,

,

‘1!

ll 66""

Moulding sand

_______

__

-.

._._1

|Skylight- overi
''~

|

l' |!

Fro.

5?."

.

-

r

m

|:

'.

.|

-|

l

Fence

5.—PLAN on Tax COMPLETE FOUNDRY.

supporting the grate, and to form the shape for
the lining of the furnace an old umbrella stand
This was bent nearly
of round section was used.
square and placed over the grate, after a hole

drop the ﬁre while the slag was still soft, otherwise
would adhere ﬁrmly to the lining of the furnace.
The lecturer went on to say that after using
gas coke and hard foundry coke he decided
to

it
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now shown, under cover of the roof (see Fig. 4);
which was made of wood and covered with rooﬁng
felt, a skylight being provided immediately over
the bench.
This was early in 1908, and by April in the same
year the foundry was practically complete, the
arrangement being shown by a slide as
general
by Fig. 5.
represented
The grinds-tone was worked by an old bicycle
wheel and treadle, the latter consisting of a piece
of wood and an old gate hinge.
and larger moulding
Another
box was now made and some casi
ing attempted, but here some more
The moulds
trouble cropped up.
were either too damp or not pro
perly ventilated, and no deﬁnite
Shortly after
castings were made.
this, when just about to start work
was noticed that the chim
again,
ney had split nearly to the top, so
useless,
rendering it practically
which meant another delay.
iW/zz‘i
Continuing, Mr. Gaggero men4
tioned how, in September, 1909,
he noticed some suitable piping in
~
an old-iron yard he was passing.
He ultimately secured a piece 14 ft.
long by 3} ins. diameter, another
ins. diameter,
ft. by
length of
ft. long and
and a third piece
3} ins. diameter, at a cost of 3s. A
very effective chimney was now
built up, using a piece of the old
time to start with, which was 4‘ ins.
diameter, and ﬁtting the other
lengths up on this, and placing the
so
3Q ins. diameter pipe on top,
ft. in length,
making the chimney
Elevation
all the joints being made airtight
When the chimney
with ﬁreclay.
was cleared of various obstructions,
which had fallen inside during the
building up, the ﬁre was lighted,
lbs. of
was now found that
and
iron could be reduced to a. molten
state in three-quarters of an hour.
This could only be done provided
the lid was not opened during that
was sometimes neces
time.
As
sary to re-stoke the fire during
the iron melting operation, some
An
sort of damper was necessary.
ordinary one at the base of the
chimney was out of the question,
'
as it meant too many structural
alterations, besides which this ar
rangement would allow cold air to
ﬁll the top part of the chimney,
Fro. 3.—ELEVATIONS AND PLAN or rm; New BRICK FURNACE.
which would be very undesirable.
A domestic saucepan lid was there
in. 10 It.)
(Scale:
fore brought into service, and the
ﬂange removed so that it would
ﬁt on the top of the chimney in the form of a
So far the furnace was satis
airtight with sand.
A piece of bar
in Fig. 6.
factory, the heat being just sufﬁcient to bring iron
cap, as represented
to a molten state in a crucible.
iron was riveted on to the top of the lid, and
a bent iron arrangement clipped round the top
The ﬁtting up of the rest of the foundry was
now proceeded with, a roof being found necessary
of the chimney as shown, one end of which
for keeping the sand from getting wet, etc.
An
was arranged to take a. bolt, on which the arm
It was afterwards
other slide, ‘showing the framework for supporting
attached to the lid ‘works.
the sand boxes and the grindstone in position, was
found necessary to weight the lid, as the draught

it

continue using the former kind, which was also much
costing about rod. per cwt. from the
cheaper,
gasworks yard. With regard to the lid for this
furnace a more substantial one was used in the
form of a ﬁrebrick
slab 12 ins. square and
1} ins. thick, costing about 10d. at a builder's
Soon after it was subjected to' the heat
yard.
of the furnace, however, it split in two, which
happened to prove an advantage, as it was then
more easy to handle.
After this one of the halves
began to split again, so the cracks were made
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prevented it closing down properly.
This was in
March, 1910, and was the latest addition to the
foundry.
Speaking of the
moulding
the
operations,
lecturer went on to say that be generally makes
the moulds several days before pouring the metal.
This allows the sand time to dry and also permits
any little ﬂaws in the moulds to be remedied
should anything go wrong.
A slide was now shown (see Fig. 7) representing
various tools used, the tongs for holding the
crucible while pouring being made of gas barrel,
and the curved grips at the end being pieces of
stout sheet iron, bolted to the ends of the tongs.
The two tools formed of bent iron rod are for
raking the scum off the molten metal, while the
one provided with a handle is also for holding the
crucible while pouring. In arranging the moulding
_.,-,._~___>
,
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boxes for casting a layer of sand was ﬁrst arranged
on the ground and the boxes placed on this.
With
to cores, it was mentioned that all that
regard
was necessary for the proper baking of these was
a perforated zinc tray arranged to stand about
The
1} in. above the ﬁrebrick lid of the furnace.
cores were put on this tray, and an old metal
dish-cover placed over these, so forming a very
effective oven.
This concluded Mr. Gaggero's
entertaining and
instructive paper, at the ﬁnish of which he was
accorded a hearty vote of thanks.

“THE Russian authorities,

says the Engineer, have
the capacity of their wagon stock simply
a
decree.
by issuing
It has been found, this decree
says, that the present cars, hitherto limited to loads
of 750 poods, are capable of carrying and may be
loaded with 900 poods (32,500 lbs.). In 1880,
Russian wagons were changed, by means of a paint
brush, from 6ro poods carrying capacity to 750,
but then, in many cases at least, stronger springs
were added.
increased

October 20, r 910.
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Brake Tests for Propellers. etc.
To rm: EUlTOR OF The illodel Engineer.
DEAR Sik,—We wish to congratulate " C. F. S."
"
on his
Experiences with a Model Steamer," which
are most interesting.
\Ve wish that some other
enthusiasts would publish similar tests of their
boats, we should then be in a better position to
predict the behaviour of boats that are in process
of design and construction.
We are engaged at
present working out a new formula for propeller
and
such
tests
are
most valuable, but
efficiencies.
they want to be carried a little further to be of any
practical use to us.
We should be very grateful if anyone would give
us the following information :—- (r) brake horse
power of engines running under similar conditions
as to number of revolutions, steam pressure, etc.,
as when running under normal conditions.
(2) Slip
of propeller when running free.
(3) Pitch and
blade
area of propeller, looking fore and
projected
aft. (4) Pull required to tow the model at run~
ning speed.
(5) Pull and number of revolutions
per minute exerted by boat when held.
“'e scarcely think that " C. F. S." gave his engine
a fair chance.
The two propellers should have been
replaced by two drums with brakes on each, as by
using a single drum he must have thrown enormous
cross strains on the slipper guides of his engine.
Considering the low pressure used the efficiency
of 004 is not so bad as might at ﬁrst appear, and
an efﬁcient superheater would add greatly to this.—
Yours faithfully,
V. W. DELVES-BROUGHTON.
HERBERT TEAGUE.
23, Anerley Park, Anerley, S.E.
October 3rd, 1910.
Model Yachting under the International Rule.
To In]: EDITOR OF The Model Engineer.
DEAR SiR,—I should like to say a few words in

answer to Mr. Pike's letter published in October
6th issue.
If I made any uncalled for remarks in
my previous letter that have in any way hurt Mr.
Pike's feelings, let me say at once that I am very
sorry. I was pleased to see Mr. Pike's criticism
of my designs, and in replying to his remarks I did
not intend to say anything that was not fair. I
am quite aware I asked for opinions on my designs
and hope some more readers may yet give some.
Mr. Pike cannot have read my answer to his
letter carefully, however, or he would not have
made some of the mistakes he has in his reply.
"
Mr. Kitcliingman had not tried
First, he says, if
his under sail he could not tell how she would
perfomi," which is a truism I expressed myself in
And then Mr. Pike goes
other words in my letter.
on to tell us that Iris will do just the same as a.
boat he possessed that was shorter, narrower, had
less sail, more draught, and about the same dis—
placement. This boat it seems went to leeward
when the wind blew, and Mr. Pike assures us .that
Iris “ will do the same trick." Evidently Mr. Pike

October 20, 1910.
has

sailing

The Model Engineer

Iris

these last few days.
go to leeward when mine
gets to windward all right, I cannot say. Mr. Pike
then goes on to say that
believe in the model
being a copy of the real thing. And also " it
would be interesting to know what full~sized
Iz-metre yacht Iris is a copy of," etc., etc.
If Mr.
Pike had only taken the trouble to look at my
letter when writing the above, he would have seen
that
never said the model should be a copy of the
real thing.
Mr. Pike accuses me of wandering off
into uncalled-for remarks in my desire to defend
my own production.
Oh, Mr. Pike l To misquote
‘
your adversary weakens your arguments more than
anything else, because if you are willing to pervert
evidence
so accessible
you would be glad to say
anything that might strengthen your case.
I agree with Mr. Pike that criticism and dis
cussions
are always of
interest, and, I think,
been

an

But why his Iris should
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S = stop
to engage with the arm C.
For
spring points, a wire can be used instead of rods,
which should be a great boom to the model railway
maker. Do you think that this plan (modiﬁed)
could be of any use in real practice on our rail
ways ?——I remaiil, yours sincerely,
H. ]. AYLOTT.

Truelng up Tallstock of Drummond Lathe.
To THE EDITOR OF The Model Engineer. _,
DEAR SIR,-—Re Query No. 396, a simpler and
more accurate method of trueing up a 4-in. Drum

instructive,
except when garnished with mis
quotations and dogmatism. Should Mr. Pike ever
be in my district and I have one of these boats
by me, I should be very pleased indeed to race
with him.—Yours faithfully,
R. P. KITCHINGMAN.

Locking Points.

To

EDITOR or The Model Engineer.
DEAR SiR,-—Having been a reader of THE MODEL
Encmnsn for several
and seeing
years,
the
difﬁculty that model railway engineers have in
THE
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mond is to centre a fairly stout piece of'rod and
mount on one end a piece of ﬂat bar, drilled and
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locking points, I herewith enclose a sketch of an
arrangement which I ﬁnd works very easily, and
at the same time fulﬁls its object. The drawings
are rather rough, and one or two points may not
When the lever in the signal-box
be quite clear.
is pulled over, the rod R moves before V moves to
work the points. This action lifts the arm C,
which locks the points in one position (Fig. I).
When the lever is pulled right over the links L and
L' are in a straight line (Fig. 2): thus the main
linking rod cannot move backwards, and therefore
locks the points in this position.
B is a. support
carrying a pulley, over which runs a line to
actuate the arm C. G = guides for main rod;

Fl 9 2
as in rough sketch above.
less than half the diameter
of the faceplate another hole should be drilled
The bar should'
and tapped for adjusting-screw.
with the adjusting-screw
be mounted in centres,
By spinning the bar
just touching the faceplate.
it will soon be found in which direction the
When adjusting screw touches»
should be m0ved.
equally all round faceplate, the setscrew under bed
should be locked, and the tailstock can be shifted
along the bed without fear of disturbing the align
Of course, the faceplate
ment of the centres.
must run quite true.~—~Yours truly,

tapped for a setscrew,

At a radius slightly

tailsth

F. WALLinorou.
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Painting Hulls.
liorron or The Model Engineer.

DEAR SIR,—W'ith
reference
remarks about the difﬁculty
ﬁnish on a boat, let him try
which appeared in one of the
Tris MODEL ENGINEER ; if done

to Mr. Milne's
in getting a good
the following plan
earlier numbers of
carefully, the result
will be as good as one sees on exhibition models.
Get the desired colour as a dry powder, grind and
mix it with shellac varnish—a palette knife is the
best thing to do this with.
Mix only enough for
one coat at a time, as it dries very quickly.
Bronze
powder can be used in this way for the bottom if
desired.
Lay the coats on thin, and rub down
with ﬁne or worn glasspaper between each coat.
I have found with black about twelve to ﬁfteen
coats will be required. When the coating is thick
enough, ﬁnish with a coat of ﬁne copal varnish.—
Yours truly,
W. H. CALWELL.

and Electrician.

(2 and 3) My remarks rs distortion and move—
ment of the QB. were only based upon what one
would be led to expect from such a midship section
and the shape of the W.L., and must be taken more
or less as guesswork, but could be easily solved upon
receiving the full design.
4) The area, or, to be more correct, the length of
the lateral plane, does matter very much indeed
when going off or down wind. Boats with short
underbodies may go to windward well, but be prac
Excess
tically uncontrollable on any other course.
area. of lateral plane, on the other hand, increases
skin friction.
The question of windward work is one which
should be considered by all. I do not for one
minute hold to a model whose power to go to wind
ward is on a par with a. Norfolk Wherry—414..
pointing very high and travelling slowly. Neither
do I advise a model with excessive
speed whose
pointing qualities are less than should be for a
good

Safety Clutch Release for 3i-in. Lathe.
T o rm: EDITOR or The Model Engineer.
DEAR SIR,—~Tl16 device invented by Mr. Walter
‘Giuliano, illustrated in your issue of August Irth.
is what l—and no doubt other of your readers—have
been waiting for.
I had already broken my thrust
plate by letting the saddle overrun the bed, and
had thought out some schemes, but none so good
as your correspondent's. May I suggest an im

//
Se} screw
provement which will double its value?
Under
the sliding carriage O of Fig. 3 should be screwed
a piece of steel carrying a steel rod, and having a.
setscrew to hold the rod in position.
It will then
be possible to operate the trigger C’ at any position
of the traverse of the carriage, so that in cutting
a screw, for instance, you can arrange for the tool
to come up to a shoulder and there stop.
I am
far from my drawing instruments, but the rough
pen and ink sketch below will show what I mean.—
Yours truly,
F. J. NANCE,
S.A. Railways, Johannesburg.

Model Yachting under the International Rule.
‘

TO THE EDITOR OF The illodel Engineer.
DEAR SIR,—Replying to Mr. Pike, may I again
venture to trespass on your space.
(1) I cannot agree with Mr. Pike that a scow
how does not impede a model going to windward——
i.e., if the water is broken or choppy.
I am in~
clined to think that in a good chop the boat would
sometimes practically stop dead.
From the shape
of Li'vona's water line at its forward end it is
evident the ﬂoor must be practically ﬂat and very
wide.

October 20, r 910.

class

model.

The scow model, pure and simple, goes to wind
ward in a series of loops, and is either likely to get
into irons or on the other tack—110., if she is
trimmed to point high, and she won't keep going.
When I say speed is not everything, I do not
mean a successful model is one which is slow and
sure; but speed is of little use if the boat cannot
be pointed high and be under proper control.
Mr. Pike, I think, knows I should never condemn
the scow type for large raters, etc.——1'.e., under the
L. & S.A. Rule; but this type, even in
large boats, will not go to windward
in really broken water.
But all this discussion has nothing to
do with the International
Rule.
Mr. Kitchingman's
report of the
behaviour of his under sail bears out
my remarks in my last letter n
I ﬁnd very little fault with
draught.
either boat, especially seeing I n's was
designed for sailing under special con
/'
ditions.
Probably neither would be
S/‘ev/ Rod
successful in some clubs—£12., prevail
l‘r'i'nsome, with
ing winds very light.
out doubt, would prove the best all
round, but I don't think
would be a winner
unless the water was smooth and the wind just
sufficient to heel her to bring the long overhangs
into play; in very light or heavy winds she would
not be at her best.
If we judge a design we must take into con
sideration the work she has to do, and the general
state of the wind and water, etc.
The boat to win
"
"
on the
Round Pond
is not the one to win at
There are, of
Edgbaston Reservoir, Birmingham.
course,
boats of exceptional merits which prove
themselves
hard nuts to crack on any water, but
they are few and far between—Yours faithfully,
C. F. BRIERLEY.

I

Liqu

THE men engaged in salving the British battle
ship, Moxtagu, which was wrecked on Lundy Island
four years ago, have, it is reported, discovered a
Spanish wreck which went down about 1860, from
which a good deal of valuable material can be
removed. Nothing of the Montagu now remains
above water at high tide, though her barbettes
show at low water.
Divers are at work every day
breaking her up with explosives and hauling up
her plating.
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The Society of Model Engineers.
[Reports of nurtmgs should be am! to th: alias 0/ TH! Moon.
ENGINEER without delay, and will be insultd m any par
liculay issue {I recet'wda clear nine days lie/ore11:1mm!date
0/ publkalionJ

of the Society was held on “Fed
nesday, October 5th, at the Caxton Hall, a
Mem
large number of members attending.
bers of the Technical Committee gave demonstra
tions in turning, tool grinding, and other operations.
Mr. Hildersley brought and worked a small wireless
telegraphy outﬁt, and a large number of members
took the opportunity to exchange notes and obtain
information from each other as to work they had
and discuss
means
of overcoming
in progress
diﬁiculties they encountered. There being always
a large number of the best workmen in the Society
many
present at these demonstration meetings,
useful tips and much practical instruction can be
obtained by those less experienced.
FUTURE MEETINGS.—\Ve(lnesday, October 26th :
Lecture, illustrated by slides and experiments, on
" The Latest Improvements in Wireless Com
munication," by C. K. P. Eden, Esq., A.M.I.C.E.,
A.M.I.E.E., etc. The usual Exhibit Competition
will also be held, the votes recorded counting for
the Challenge Shield Competition recently an
nounced.
November 4th: Demonstration meeting.
November 29th: Annual General Meeting. As a
new ﬁnancial year is just commencing, readers
wishing to join should write at once to the Secre
forms and
tary for application
particulars.—
HERBERT G. RIDDLE, 37, Minard Road, Hither

Queries and Replies.
(For condile su Previousissw.)
Th: [allowing an uhdzd from the Qunl'es which havebeen"plied
to recmlly:—
A. C. D.
[6211 Drawings for Carriages and Wagons.
(Brornsgrove)writes : Can you publish in your journal the promised
drawings of 5er) brake vans of the L. & N.W.R. and similar
8-wheeledbogie coaches. Also I should like to see drawings of
the L. at N.W.R. refrigeratorvans and G.W.R. box wagonswith
under frame details.

SE.

Colonial Society.

Summer

Hill,

Society held its
N.S.W.-—This
usual meeting in the Carlton Hall, Summer Hill, on
Friday, September 2nd. There was a large attend
ance of members and visitors. The minutes of the
previous meeting were read and conﬁrmed, and

1W

48;“
END VIEW

or G.W.R. Box

WAGON.

We cannot publish the coach drawings until we are favoured
with particulars. in the case of the G.W.R. box wagons, we
were able to measureone up recently and herewith reproducea
drawing made from these measurements,also a photograph of
the actual wagon. The under framesare standard.
A. U. 5. (West Bridgford) writes:
[515] Silvering Glass.
have to use a
Would you pleasetell me how to silver glass?
small mirror in my present job (a reﬂecting galvanometer);
want to silver by
naturally,
want to do everything myself.
deposit, not by amalgamatingtinfoil.
1

meeting was held on
the 6th inst. at which there was a very satisfactory
attendance. Most of the members brought speci
mens of workmanship
which led to interesting
discussions and interchange of ideas.
Five new
members were elected.
Next ordinary meeting on
19th inst, at 82, Dudley Road, Ilford, at 8 p.m.
On the 20th, by kind permission of the Ajax
Electrical Company, High Road, a window display
of members’ work will commence.
On the 29th
a. visit will be paid to the Ilford Council Electricity
Works, and arrangements are in progress for a
visit to the Stratford Works of the Great Eastern
F. MANLBY, Hon. Sec., 18, Hasle
Railway.—W.
mere Road, Seven Kings.
Reading.— At a. meeting held on the 30th ult.,
the chair was taken by Mr. F. Hart, and there were
The business of
about ﬁfteen members present.
the evening was to elect two new members and
receive subscriptions, after which Mr. Gill gave his
The last
practical demonstrations on brazing.
meeting was held on Friday, October 14th, at 8 p.m.
—Further particulars to be obtained from the Hon.
Sec., W. F. DORMER, Kentwood Hill, Tilehurst.

i

Societies.

i

Provincial
Iiford. — An ordinary

[42'

Green,

arrangements were made for a few members to
meet on a Saturday afternoon in the workshop to
assist in the building of the Society's portable
This track is hoped to be
track of three gauges.
ﬁnished by the November meeting, when several
model locomotives will be run. The subject of the
with, which was a
evening was then proceeded
“
Locomotive,” by Mr. Purnell,
lecture on the
A very instructive
illustrated by lantern slides.
There were also some very
evening was spent.
creditable models on view. On Saturday afternoon,
August 20th, the Society held their outing on the
Parramatta River, Mr. Grifﬁths bringing his model
launch. The model ran well for a trial run, and the
members
spent a pleasant afternoon. The Secre
tary will be pleased to supply any information of
r23, Denison
the Society.—FREDK. R. STEWARD,
Road, Lewisharn, N.S.VV.

/J.._
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The silvering of glass is a delicate process,hardly to be recom
mended to the amateur, but the information below may enable
you to obtain satisfactory results. The materials required are:
Glucose (pure anhydrous, Baird & Tatlock), silver nitrate (pure),
sodium hydrate (pure sticks), ammonia('880 sp. gr.), porcelain,
earthenware or enamelled iron dish (shallow), according to size
of mirror, parafﬁn-wax, framework to support mirror (hang it
from), squaresheetor disc of gl.i$sor mirror, india-rubber suction
hook and twine, red-lead paint for backing, cotton wool, wood
rod for stirring (coated parafﬁn-wax), jewellers’ rouge, distilled
water. Solution 1: Glucose, 5 per cent.
5 parts to 05 parts
distilled water. Solution 2 : (a) Silver nitrate, 50 per cent. — t to
x distilled water. Add ammonia neat till precipitate re-dissolves,
requires about 1 part to 13 of solution. (bl Caustic soda,
:3 per cent.
13 to 87 distilled water. Add ammonia neattill
precipitatere-dissolves. Make up Solution 2 by mixing the above
(a) and (b) in proportion as follows :—5 parts of (a) to 2 of (b).
Directions.—Coat vessel with paraﬁn-wax, and put in 12 parts
distilled water to 2 of Solution 2. Have 1 part of Solution 1
ready. Prepare best side of glass by thoroughly cleaning with
turps, methylatedspirits, or soap and water (any or all, according
to its condition). Then stick suction hook on back, and put on
sufﬁcient twine, and hang up to frame to just immersethe prepared
facein thesolution (do not wet with solution yet). Now thoroughly
clean glass surface, using jewellers'rouge and water with wash
leather, and dry off; then polish with clean wash-leather. Now

and Electrician.
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(1) You will need a boat of about to ft. by 4 ft. 6 ins. beam.
These can be had at various prices, everything depending upon
the age and condition of the craft you are purchasing. (2) No
ﬁxed price can be stated, but for your guidancewe may say that
a new hull of thesedimensions can be had for about [15. You
should go in for a water-cooledengine,severalof which are being
advertisedin our advertisementpagesat the present time.
A. W. (Hampton-on
of a Lathe.
[614] The Selection
Thames) writes: i would be very glad to have the assistanceof
your opinion on the selection of a lathe as follows :—(1) Which
would you prefer, for general amateur engineering, includin
model-making—aDrummond3l-in., or a 4i-in. such as theencloses
advertisementdescribes(Arthur Firth's “ Atlas ”) ? (a) Are you
personallyacquaintedwith the " Atlas " lathe ? If not, and basing
your opinion on what you can gather from the advertisement,
and what you may know of the maker, would you be inclined
to consider it a good tool? There was one at the last M.E. Ex
hibition, and it certainly looked all right. The point i cannot
settle for myself is whether the 4i-in. is likelyio prove too heav
or clumsy for such small work as occurs in model-making.
should imagine that if used with “ gumption" it would do the
small work as well as the smaller lathe, but never having used a
4j-in. i want the opinion of someonewho knows.
(r) The basis upon which to select a lathe is the work which
it is required to do. For model work alone, we should prefer
a 3i-in. centre lathe, irrespectiveof the value of any particular
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make; but
you contemplate range which will comprise light
engineeringwork, such as making cycle petrol motor or small
as engine, for example, the 4§-in. sizewould be preferable. We
Enow of one amateur who accomplishedall the turning work
for modelilocomotive,down to the ﬁnestparts,with an ti-in.centre
power-driven engineer’sscew-cutting lathe, and you could cer
tainly, with sufficient skill available, do almost any model work
on a ﬂ-in. centre lathe. The respective arrangementsof lead
screw,with or without rack motion, are rather matter of personal
opinion and to be consideredwith regard to the generalcircum
good value for
stances of the case. (2) The “Atlas” lathe
would give you generalsatisfaction you
the price. We think
fancy this particular make. Personal taste counts for great deal
in choice of a tool. We regard as being rather on the heavy
side for model work, but you may add very light lathe to your
equipment at some future time—a good plan.
a
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uickly stir in Solution with wood rod; take wool, dip in solu
tion, and thoroughly wet surface of glass all over, and suspend
with face just in solution. Leave in for one hour or more, but
to say when the process completewill require.judgment and
experience. “hen ﬁnished, thoroughly wash with one stream
of distillrd water, and allow to dry (choosedustless atmosphere);
will show through,
coat with red lead paint very carefully or
and, when dry, back up with any good black varnish.
C. P. G. (Highgate)
[632] Fitting Dinghy with Motor.
writes: and two friends are contemplatingbuying second-hand
with
small petrol engine, and
rowing dinghy and ﬁtting
you would answer the following
should feel greatly obliged
questions about
z—(r) At about what price could be obtain
a second-handdinghy for three? (2) “hat would be the price
of second-handlaunch motor, shaft, and propeller? (3) Would
If so, of what horse-power
a second-handmotorcycleenginedo
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strength and lightness.The design to which you refer
at all suitable.

not

News of the Trade.

a

0/

0/

[The Editor will be pleasedto receivefor reviewunder this heading
samplesand Parliculars 0/ newtools, apparalus, and material;
for amateuruse. I! must be understoodthat thesereviewsare
free expressions Editorial opinion, no payment0/ any kind
being required or accepted. The Editor reservesthe rith to
criticise or commendaccordingto the merits 0/ the goodssub
mitted,or to abstain lrom insertinga reviewin any casewhen
thegoodsare not suﬁicienlinterestto his readers]
"
Model Yacht Construction
Drawings.
The facilities offeredthe amateurmodel yacht builder of
few
undoubtedlysparse;
yearsago were
but of recenttimes they have
becomeso abundant that there no need for anyone, howeverin
experiencedhe may be, to suffer under any disability in the art of
both desi-gnin and constructing his own model craft. Mr.
Molyneux, of eech Cottage,Beech,Alton. Hants, is now placing
on the market sets of line drawings giving designs for various
types of yachts conforming to the several rules still existing.
Designs for model speed boat bulls are also supplied; and
further, Mr. Molyneux 15open to carry out designsto meet any
particularly expressedwish or idea on the part of his clients. The
designs are all full-size working drawings, and with each set
issued sheetof instructions for buildin
is

N.

New Catalogues and Lists.
. The Eclipse Electric Co. 77. St- Johns Road. 300th. have
Just issued some new lists dealing with their automatically
operated _ﬂash
Window advertising signs, electric switch adaptors,
and electrically-healedirons for domesticpurposesv
Notice of. RemovaI.-Owing
to the growth of their business,
Messrs. Archibald
\Vrighl, Ltd, have removed from Layton
Green {Roadto larger and more convenientpremisesat
41 and 4:
Beech street, Barbican, London, ac.
o
'5.

j.

(r) We cannot give you a really satisfactory reply to your query
unless we have a proper working drawing of the cylinder and
steam chest. The easiestway of increasingthe area of the steam
passageswithout interfering with the valve gear is to drill holes
at each side of the present one. The la er holesmust be closer
together, centre to centre, than the smal ones. This difference
is only very slight in your case. _ You may have to make a _wider
valve. (2) The pump plunger is all right from the description
given. If the gland is packed properly and the valves are tight,
there is no need to pack the plunger. The pump is hardly big
enough for the engine. The plunger may with advantagebe I in.
F.
E.
(Leeds)
[602] Hydroplane Lto Carry Four.
writes: Being desirous of making a hydroplane to hold four per

’

“.2152”

a

0 a C)

. .{ a'.
f. N

is

dO

d',

11‘;

;.

C)

sons, would you be kind enough to tell me if by enlarging the
model hydroplano shown in your valuable paper of September
i5th three times would it be capable of holding four persons?
If it will not, will you tell me how many times I shall have to
enlargeit?
A hydroplane three times the size of the model shown in Tm:
Moor-:1.ENGINEER of September
15th would certainly hold four
persons, but it would not " plane." The supporting surface
would be too small. For a satisfactory hydroplane to carry four
you would require a hull measuring 18 to 20 ft. by 6 ft., with
an engineof 35 to 40 h.-p., at r,5oo revs. The craft would have
to be very carefully planned in order to combine the necessary

V.

P. C. (Liverpool)
[635] Silencing Noisy Gas Engine.
writes: l should esteemit a favour if you would advise me re
garding an engine bed for a } h.-p. gas engine. I have the engine
n a wood outhouse,and it
at presentmounted on a 5-in. deal,
*thelatter being coach-screweddown to four piles 4 ins. by 4 ins.
driven into the ground. The engine'5 ﬁtted with a balancedcrank,
but the noise is considerable,and I should be very pleasedif you
could advise a suitable bed which would reduce it as much as
ssible. The engine is brand new, so I am not troubled with
oose bearings,etc. The trouble is, I think, that the present bed
and the shed combined acts as a sounding box, and I wish to
muffle it as much as possible.
If your engine is in proper
running condition thereshould be
no appreciablenoise except from
“theexhaust, and this can never
be absolutely silenced. If you
have a chimneyhandy you could
take the exhaust pipe some dis
ltance up the latter and the noise
will then scarcely be audible.
To cure vibration troubles, you
will probably have to mount
the engine on several layers of
cocoanut matting encased in a
wooden framework, the whole
being mounted on a solid block
of stone or concrete of sufﬁcient
weight to absorb the vibrations.
The matter has already been
treated of in our Query columns,
and if you refer to back issues
you will get some information on
the matter.
Loco
[596] Small Model
W. L. (York) writes :
motive.
I am desirousof making a model
steam locomotive, and should
be very much obliged if you
could recommenda suitable type
with outside cylinders (not oscil
lating) and scale just sufficiently
large to obtain a practicalworking
model. As I amonly an amateur
it would be very helpful if you
could recommendone the details
of the building of which have
been described either in Tue
MODEL ENGlNBER or similar
G.W.R.
parnphletsor books,and for which
castings, drawings, or ﬁttings
could be obtained as required.
_
See the illustrated article on " A Powerful ii-in. Gauge Tank
Locomotive" in our issue of February 3rd last, also the letters
about it in issue of March 24th. This design should meet your
requirementsin every way. Copies of the issues mentioned are
still obtainable (3d. each, post free) from our Publishing Depart
ment.
[317]Model Engine Queries. E. W. (Earlsheaton); (i) I have
come into possession
of ahorizontal engineand boner (i 7-16ths-in.
bore, 3-in. stroke), which, however, does not work well; On
examination I find that the steam and exhaust ports are simply
round holes, sizes as follows: steamports, 5-32nds-in.; exhaust
port, 3—16ths-in.; bridges,i-r6th-in. Will you tell me h0w_to
enlarge these, and also 've me a dimensioned sketch of slide
valve for same. (2) The ibme pump does not act well, the plun
ger being simply a brass rod working through a stumng-box.
How should it be packed, and how can I put a leatherwasheron
me Plunger. which. by the way, is 5-16thsin. diameter ?
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The Editor’s Page.

A

T

the time of going to press with this issue,
we have in front of us the list of entries for

ﬁxed for
the Model Motor Boat Regatta
October 15th, at Victoria Park; but, of course,
long before these lines are published, the actual
“'0 are pleased
regatta will be a thing of the past.
to note that some thirty-eight boats have been
mostly from the Victoria Model Steam
entered,
boat (ilub and the Clapham Steam and Sailing
Club, but at least ﬁve other Clubs are represented
This last fact is a pleasing sign
by one boat each.
that the sport of model motor boat racing is ex
tending its inﬂuence, and whatever may be the
success achieved in this particular event by the
recently-formed Clubs, we shall hope that in future
In fact,
years they will be more fully represented.
we want to see each Club sufﬁciently strong to be
able to enter a. team of boats for the Wembley Cup,
and in this respect we are sure both the Clapham
We have
and Victoria Clubs will share our wishes.
made arrangements for a full report of the regatta
.

,

.

to appear ingour next issue.
E

U

i

We have received a marked copy of a daily paper
containing a short description of a new invention
for automatically locking all the doors of a railway
train, by utilising the power of the Westinghouse
brake. \Ve do’not quite know whether the in
ventor has forwarded this to ascertain our views
on the merits‘of his idea, or whether one of our
readers has sent it along, thinking we should be
In either case, we
interested in the proposition.
may say that we are not very sure that such an
invention is really wanted, whatever may be its
merits from the point of mechanical perfection.
We are under the impression that several schemes
for the same purpose have been brought forward
at various times without appealing to the railway
powers that be, and while the automatic locking
of the carriage doors would in certain circum
stances“increase the safety of the passengers, we
that other considerations outweigh any
believe
advantages which might be obtained in this
direction.

i

Q

Q

Our contributor, Captain A. H. W. Norgate, in
the course of 'a recent letter, writes that he knows
of a lot of local,'talent in model engineering in the
County of Cornwall, and suggests the possibility
of forming a Society of Model Engineers, having its
He
head-quarters at Camborne or St. Austell.
would be glad if any readers who are sufﬁciently
"
Treliggan," Fowey.
interested would write him at

i

ﬁ

Q

We have recently published one or two new
books which we think will appeal to many of our
“
Motor Boats
One of these is entitled
readers.

October 20, 1910.

Simply Explained," and is written by Mr. John
It
Douglas, formerly of Messrs. Thornycroft's.
deals with the whole construction and equipment
of a motor boat in a way in which even a. complete
novice can understand. The price is 15., post free
is. 2d. Another of the recent additions to our list
"
is
\Nindmills and \Vind Motors: How to Build
This is a capital little book by
and Run Them."
our old friend Mr. F. E. Powell, a onetime leading
member of our indoor staff, who now holds a
in New
appointment
engineering
responsible
It not only covers the subject from
Zealand.
the model engineer's
point of view, but gives
practical instructions for building small power
It is one of Tim Mover.
windmills for real work.
ENGINEER Series of sixpenny handbooks.
t
It
i
“
How
The latest of our new books is entitled
to Use the Electric Light." This has been specially
written for the non-technical user of electric light
who wishes to know what lamps to use, when to
renew them, how to put a new fuse in, how to read
the meter, and the many other little points which
it is as well to know in order to get the greatest
The
efﬁciency out of one's lighting arrangements.
book is written by Mr. F. H. Taylor, A.M.I.E.E.,
A.M.I.C.E., who will be known to many of our
" How to Be
readers as the author of our articles
come an Electrical Engineer," and of the handbook
" Private House Electric Lighting."
The price of
These books are
the book is 6d., post free 7ld.
stocked by most of the agents for THE MODEL
through any book
ENGINEER, or may be ordered
’
seller or newsagent.
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low Model Motor Boat Regatta.

Tm; COMPETITORS

HE

27,313.

Model Motor Boat Regatta for the current
year was duly held on Saturday, October
15th, at the Bathing Lake, Victoria Park,
London, 13., under the auspices of the Victoria
In point of the water,
Model Steamboat Club.
the arrangements made for the convenience of
competitors, and the general management, it was
excellent; but, regarded as an exposition of the
possibilities of the up-to-date model motor boat,
it was frankly disappointing. Notwithstanding an
excellent entry of boats—some thirty-seven in all—
and in certain cases some very satisfactory running,
the frequency of mechanical failures and the absence

AND THEIR

BOATS.

of reliable steering
were very marked.
It seems
a curious fact that quite a number of well-built
and well-equipped boats, which at ordinary Club
meetings will make run after run at high speed on
a good course, should, on the occasion
of an im
portant regatta, either develop some unexpected
fault, or should—apparently out of sheer obstinacy
——fail to complete a reasonably straight course.
We are inclined to put this down to one of two
reasons: Firstly, that some alterations or addi
tions may have been made at the last moment to
enable the boat to beat her record at the Regatta,
and that these alterations fail to justify themselves,a
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or, secondly, that in the excitement of the moment
the boat is handled in a less careful manner than
usual, and some detail in the adjustment of the
working parts is overlooked. This is so far as
the known good boats are concerned.
There were
others in the Regatta which were obviously suffering
from crude workmanship and design, whose failure
could be predicted with tolerable certainty from
a preliminary inspection.
\Ve do not for a moment
wish our comments in this respect to be discourag
to build
ing—indeed, the perseverance
necessary
and engine any boat, and the enthusiasm necessary

Tue

STARTING

POST:
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record-breaker, this method does not produce
regatta boats—that is, boats which will run and
run well, whenever they are wanted. \Ve have
already said much in our columns on this question
of reliability;
sufﬁce it to say that the 1910 Red
gatta produced ample evidence that most model
motor boats are still a long way short of the ideal.
A further disappointment at the Regatta was
the failure of most of the Clapham boats to put
in an appearance,
thus preventing a race for the
Wembley Park Challenge Cup, and giving the
Victoria Club a walk-over.
With two of the but

‘v- .. ( ._.- .
MR. W. Poou: WITH THE FLAG, MR. G. F. Caowe AT ma NUMBER
AND MR. PERCIVAL MARSHALL, UMPIRE.

to enter and run it in the Regatta, are deserving
But it must be remembered that in
of all praise.
important racing of this kind the best of skill is
called for to achieve success, and it should be the
determination of each competitor to produce,
not merely a boat which will content him if she
covers the course, but one which will disappoint
him if she does not come in ﬁrst There is just one
other aspect of the mechanical failure question
which is worthy of comment, and that is the un
satisfactory nature of what we may call the experi
mental boat. Some builders are chock full of
ideas, and they rush a boat together to see what
Some part or other proves unsatis
she will do.
this is promptly pulled out and another
factory;
The process
part of new design is substituted.
of chopping and changing of detail goes on continu
ally; but while it is dishnctly interesting in an
experimental light, and may possibly produce a

bum,

the Clapham boats this was unavoidable, Mr
Ferreira being unable to get the XL ready in time
owing to his being detained in Paris; and the
Arkell being similarly prevented from
Messrs.
through business claims
completing Moraima
on the time of Mr. H. Arkell, who had only just
returned from a prolonged visit to South America.
Though we have said so much on the failures of
the Regatta, we are glad to be able to record
The Victoria Club had
much on the other side.
laid down an excellent course, with ﬁnishing marks
50 and 100 yds. distant—the former being forgthe
Class A boats, and the latter for the Class B boats.
The prevailing wind was against the boats, this
making some little diﬁerence to the times accom
plished. The diving platform made a most con
venient place for the competitors to start their
boats, as will be seen from our photographs, and
Mr. W. Poole carried out the duties of starter in

of
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most efﬁcient fashion. The various ofﬁcials all
worked loyally and well, and every assistance was
given by the club members to the visiting com
Club were particularly
petitors. The Victoria
anxious to give every boat a fair trial, and the
time of the meeting was prolonged as much as
The
possible to give any late arrival a chance.
times were accurately taken by Mr. Geo. Gentry
and Mr. A. Dawson, the latter officiating in place
of Mr. Withycombe,
who was unfortunately
suffering from the effects of a recent accident,
Mr. Harry Cousins
and could not be present.
rendered good service in the salvage boat, not only
retrieving quite a number of the runaways, but
rescuing one boat from the bottom of the lake,
and extinguishing a ﬁre on another. Among
the numerous visitors present, we were pleased to
see Mr. J. C. Crebbin (President of the V.M.S.C.),
Mr. R. L. Robinson, Mr. Jas. Carson, Mr. John
Willis, jun. (Chairman of the Society of Model
Engineers), Mr. R. M. \Veaver (Clapham M.S.
and S.C.), Mr. jack (Commodore of the Tooting
M.Y.C.), and Mr. Edge (Darwen Model Yacht and
Engineering Society).
The following is a list of the ofﬁcers of the day :—
Marshall, Esq., A.I.Mech.E.,
Umpires—Percival
Alfred W. Marshall, Esq., M.I.Mech.E., A.M.I.E.E. ;
Gentry, Esq., A. Daw
Timekeepers— George
son.
(The abOVe were appointed by Tim Mover.
Esq.;
L.
Measurer, W.
Blaney,
ENGINEER.)
Clerk of the Course, R. Brown, Esq.; Starter,
W. Poole, Esq.; Number Board Clerks—E. W.
Vanner, Esq., G. F. Crowe, Esq.; Salvage, Harry
First Aid,
Cousins, Esq.;
Engineer-iu-Charge,
H. Buckle, Esq. ; Committee—j. C. Crebbin, Esq.,
W. L. Blaney, Esq., W. Poole, Esq., E. W. Vanner,
Esq., G. F. Crowe, Esq., H. Buckle, Esq., F. A.
Mills, Esq., A. Davis, Esq., G. F. Young, Esq.,
L. M. Ferreira, Esq., F. Arkell, Esq., R. M. Weaver,

October 27, 1910.

that so few boats made an even approximately;
straight course, so that the actual distance Covered
was considerably greater than the measured course.§
Among the best in point of steering were—Invicta;
(steam), owned by Mr. T. H. Emberson (Tonbridge
Yacht Club); Sunny jim (petrol), Mr. A. Sheed;
,
(Clapham Steam and Sailing Club) ; Dave
Mr. ]. Dewsall (Victoria M.S.C.) ; Metre, Mr. G. F.j
Crowe (Victoria M.S.C.) ; Greyhound, Mr. E. A.‘
Long (Victoria M.S.C.) ; Baby, Mr. A. Davis (Vic—
toria M.S.C.) ; and Stantor II, Mr. F. A. Mills (Vic
toria M.S.C.).
Stentor II, by Mr. F. A. Mills, of the
Victoria M.S.C., was undoubtedly the fastest boat
afloat on this occasion,
for, notwithstanding the
somewhat erratic course she shaped for herself at
ﬁrst, the speed of 13-4 m.p.h.—obtained on her
second run—was nearly double that of the next
highest speed attained during the afternoon.

II

THE PRESENTATION OF PRIZES.
The presentation of the prizes took place at the
Crown Hotel, Grove Road, Victoria Park, immedi
ately after the conclusion of the Regatta before a
good attendance of members and friends. The
President of the Club, J. C. Crebbin, Esq., in the
chair, opened the proceedings with a short speech,
in which he referred brieﬂy to the events of the day.
Mr. Alfred W. Marshall, M.I.Mech.E., represent
ing THE MODEL ENGINEER, then distributed the
prizes, with a few words of pleasant commendation
to each recipient. He remarked that it was worthy
of notice that so ﬁne a collection of prizes had been
offered for competition in a model yacht regatta.
It consisted of three prizes for each class, the ﬁrst
being a silver cup, value {2 25., presented by Tar;
MODEL ENGINEER, and the second and third, value
{I is. and res. 6d. respectively, jointly presented
by the Victoria Model Steamboat Club and the
Clapham Model Steam and Sailing Club; also a
fourth prize, consisting of a medal, in eachclass.
There was, unfortunately, no competition for the
now-celebrated Wembley Park Challenge Cup—a
The holders, the Clapham
very handsome trophy.

The results of the racing—which are given in
tabular form below—show that the speed of the
majority of the boats was extremely moderate.
This, in some cases, is accounted for by the fact

REGATTA.

.

The ﬁgures for the afternoon’s runs by boats which succeeded in completing the prescribed course are as
follows :—
Crass A.—I-METRE Counss, 50 was.
Motive Power.
Petrol

Name of Boat.
No. 7. Baby
..
,, 4. Mavina
,, 2. Metre
,,

Steam
,,

Petrol.

9. Greyhound

B.—r§-Mnrnn

CLASS

Name of Boat.
.15. Stantor
31. Sunny jim

Motive Power.
Petrol.

II

as Oraw'a
23. Dave

,1
Steam.

..

II
Rajah II

n

2!.
I7. Bow Bella
19. Blue Devil
33 Norman

Petibl
Steam

I

nuiota . .
24. Medina
29. Earl Russell
nvicta . .
25.

3?

I

..

Owner.
A. Davis
]. Clogg
G. F. CTOWC
E. A. Long
COURSE,

Owner.

F. A. Mills

Time over Course.
.
.
.
.

.
.
.
.

'

14% secs.
2o§ ,,
26%
29%

n
,,

Speed in m.p.h.
.
.
.

.
.
.

7-2
5-0!
3-4

roo vns.
Time over Course.

Speed in m.p.h.

.

15% secs.
A. Sheed
26
,,
,,
Denbigh Collett
29
,,
]. Dewsall
46}
B. Stitchbury
,,
48
H. Buckle
481‘; ,,
R. Brown
,,
50
~
H. Sidey.
,,
55§
. 6o
T. H. Emberson
,,
‘
..
,,
69
1. Woodman
I. H.-Woodmaii .. . .» r 72% 'n
Paul Braun
.
,,
97g

..
..

13-4
7-87
6-67
4-4
4-26
4-23
4-09
3-66
3-4!
2-96
1-8
2-r
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Model Steam and Sailing Club, having been unable
to defend their title owing to various mishaps to
their boats, the Cup passed by default to the
challengers, the Victoria Model Steamboat Club.
Mr. R. M. \Veaver, Hon. Secretary of the Clapham
-Club, handed over the Cup, expressing his regret
.at having to do so, but accompanying the action
with a most sportsmanlike speech, which was much
appreciated by all present.
Mr. W. Poole, Hon.
Secretary of the Victoria Club, received the Cup
on behalf of his fellow-members, and replied in a
similar manner, reciprocating Mr. Weaver’s senti
ments; he expressed the hope that other Clubs
would, in the future, join in competing for the
honour of holding this Cup, and in true ﬁghting
:spirit promised that his Club would defend it with
boats which would not be easy to beat.
A short discussion on various matters connected
with model motor boat racing followed. Mr.
Denbigh Collett, of the Tooting Model Yacht Club.
expressed the opinion that Clubs competing for
the Wembley Park Challenge Cup should be required
to nominate their entering boats and reserves, and
in the course of his remarks testiﬁed to the generous
treatment he had experienced
that day from the
Victoria Club : a mishap had occurred to his lamp,
.and but for their assistance
his boat would have
been unable to run.
They were real sportsmen.
Mr. Poole explained in reply that nomination
.of entering boats was one of the original conditions
of competing for the Wembley Park Cup, but it had
been necessary
to modify these terms.
Mr. Weaver also explained the objection experi
enced to these conditions ; if they were adhered to,
racing was likely to be a fiasco, as many or all of
the nominated boats might be unable- to run owing
'to previous mishaps.
Mr. R. Brown, of the Victoria Club, considered
that it was not fair to ask steam boats to compete
.against petrol boats, as the steamers had no chance ;
he advocated racing in separate classes for steam
and petrol, respectively.
The President, in terminating the discussion,
Observed that the fastest model boat at present is
a steamer, and that one could not say that great
advances would not be made in steam propulsion ;
he expressed the great pleasure which his Club had
experienced in seeing their visitors that day, assur
ing them that they were warmly welcomed.
Mr.
Percival Marshall, the Editor of THE MODEL ENGI
NEER, had generously presented the two ﬁrst prizes
and given them the programmes ; the Club desired
to tender him their very hearty thanks and
acknowledgments.
Mr. Alfred W. Marshall made a few concluding
remarks, saying that, though it was an axiom
"
that the
spoils were to the victors," the van
‘quished should not be forgotten.
A man who was
a good loser, and took his failure as the fortune of
war, was esteemed by all. The losers of to-day
might be the winners of to-morrow.
Model racing
was, after all, a sport and pastime, and should be
followed in that spirit; defeats and failures should
notibe worried over, but be taken as part of the fun
He considered
andian incentive to further eﬁorts.
that they could not that day regard the Clapham
'Club as amongst the vanquished ; the Wembley Cup
had merely, as it were, travelled from " Clapham
to Victoria" by railway.
He thought all would
agree that they were indebted to the Victoria Club
for a very pleasant afternoon.

389

Lessons from the Laboratory.
[Tlu itemsappearingunder this headingare basedon work ldudl’
done, and experimentscanird out in Ta! Moon. EIoanI-l
Laboratory and school 0/ M cchanich

The Laboratory

Switchboard.

According to promise, we give, in conjunction
with this note, a full-page drawing of the switch
board and connections. The illustration—which
is drawn to scale in diagram form—shows the whole
installation to be divided into four parts, con
sisting of the two sections of the board for testing
and motor control respectively, shown in elevation ;
the accumulator battery, and motor transformer,
shown in plan. The two latter will be further
illustrated by photographs, being only given in
outline and to approximate scale for the present.
The Tcsh'ng-board.—This carries along the top
the six instruments, which are Vr, V2, and V3,
voltmeters of low reading, medium, and high
reading respectively, covering a range of from
-05 of a volt to 100 volts; and A1, A2, and A3,
of
covering a range
corresponding ammeters,
from -r of an ampere to 50. we make no apology
for not matching these instruments, as it suited
our purpose better to go to several different makers
There are one
to get exactly what we wanted.
each, volt and ammetcr, by Everett Edgecumbe;
and the same by Nalder Bros. 8: Thompson, and
Evershed & Vignolles. In describing details 'at
a later date, we shall give photographs of the scales
The low-reading voltmeter
of these instruments.
and the
is the only moving coil among them,
medium-reading voltmeter is adapted to read from
2 to 20 volts for both alternating and direct current.
Immediately below the instruments are a pair of
bus-bars, of ﬁ-in. by 3-32nds—in. brass strip, marked
B B; the upper of which bars is cut away below
each of the ammeters for the obvious purpose of
including any one of the three instruments in the
circuit, suitable terminals being provided for this
The volt
purpose on the bars, in the vicinity.
meters are provided with terminals, one on each
bar, immediately below them, to be in close proxi
Normally, all these
mity to their binding screws.
instruments are disconnected, short lengths of
insulated wire, with suitable tab ends, being pro
vided, to connect them up with the bars to suit
any combination required.
Of the apparatus below the bars, D1, D2, and
D3 are double-pole switches, corresponding to
200 volts (main), 50 volts (dynamo). and 20 volts
It should be noticed that on
(cells), respectively.
either side of each switch there is a pair of double
together with a fuse F, the
terminals connected
upper of which terminals is in permanent contact
with the terminal of the lower end of its adjacent
switch. These switches are arranged to be nor
mally positive on the right and negative on the left,
the take~oﬁ being the lower terminals of the fuses.
On the extreme left of the bottom of board is the
double accumulator-regulating switch A R 8, con
nected with D3, consisting of two radial switch
arms, each passing over a system of eleven contacts
The connections of
arranged in an arc of a circle.
this regulator will be described a little further on:
the only points which we can refer to now is that
each arm is split into two brush contacts, connected
electrically with a resistance wire on the arm. the
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object of which is to obviate the short circuit which
is made as the brush bridges over any two of the
.
contacts when being adjusted.
The ﬁtting marked A, to the left of D2, is a
standard adapter (i'.e., a lampholder), connected
with the top end of a fuse (F) immediately below it,
This
and an extra terminal to the right of same.
ﬁtting is to either attach the light mains to the board
by ﬁxing a piece of- ﬂex, with plug at either end,
into any of the laboratory lampholders, and carry
ing same to this adapter, and taking current from
the two free terminals below; or, it may be used
as an extension to Dr, when it is only convenient
to connect up with a standard plug by connecting
the free terminals of Dr to the free terminals of A,
and taking off from the adapter by means of the
plug. This arrangement of an adapter is also
useful to take power from odd batteries or cells,
and take oil from either the adapter or the terminals
with a fuse in circuit.
The ﬁtting marked A C I is an automatic cut-in
and cut-out, to be included between D2 and D3
when charging up the secondary cells from D2
through D3 and A R S.
The Motor Board.—This
has, at the top, in
centre, a double-pole main switch D P. Two iron
clad cut-outs C 0, one on either side, and a starter
To the left of the starter is
St_at the bottom.
a removable connecting-bar b in the return lead,
which enables us to include an ammeter to check
the current consumption of the motor. The
portion marked a, between the two boards, is a
projecting ﬁbre-guard, to prevent accidental short
ing between the ﬁtting b and any portion of D1
or the bus-bars.
Connections—Following these out from the motor
board ﬁrst (connections behind shown dotted,
and in front full), the mains come in at top through
casing, the board being arranged to follow out the rule
of positive to right and negative to left: the positive
enters the right-hand top of D P, emerging on same
side, passes down behind board, and comes through
the same just above positive C O on right, passes
through this, and again through board, along back,
and to main terminal M at bottom of
From starter two positive
Starter.
leads are taken from shunt S and
armature A terminals, to the corre
sponding terminals S and A on the
motor.
Passing through the motor
armature and ,shunt, and joining at
main terminal M on same, they re-‘
turn through the negative system,
including b, on the left of motor board.
Junctions are made to the mains im
~31 1
mediately in front of D P, one in either
main lead passing down behind board
to the top terminals of D1, thus bring
ing this switch on to the zoo-volt power
main. We are now dealing with the
testing-board connections. Temporary
are attached on front of board
leads
from the positive and negative of the
\\ x ‘v
t
\
5o-volt generator to the top terminals
of D2, bringing this on to the 5o—volt
circuit.
Leads are shown behind board
connecting A with its fuse and terminal.
Lastly, the cell regulator is shown—first, with
its right-hand switch (normally positive) connected
at centre with top of D3 on right, and its left-hand
with same on left, both connections at back of
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board. The contacts of both switches are connected
in parallel behind board also, the take-off to cells
being from the left-hand set, also behind board.
First, the top contact is connected with the posi
tive of cell 1, in battery below ; the second contact
between the cells I and 2, on to the series connec
tion between same; and third between 2 and 3,
and so on, the last at bottom being attached to
All the connections are
the negative of cell 10.
not shown, to avoid confusion ; but it will be seen
clearly that, normally, both switches stand on the
top contacts, and are therefore both on the positive
When either switch is moved down it
of cell r.
becomes negative, and includes as many cells as
contacts it passes over, including that of the
starting contact. Therefore, to work in the ordi
nary way, the left-hand switch is moved down ﬁrst,
to preserve the normal polarity of D3, and if the
right-hand Switch is made to follow it, any one
also, if
cell, or system of cells, can be isolated;
the switches be crossed, the current is reversed.
\Ye will give an explanation of the working of
when dealing with the
the automatic cut-out
details of testing-board.
A Hint on Brazing.
Here is a little hint which has come our way,
It is so feasible
and which we haven't yet tried.
that, for the present, we leave our readers to dis
prove it. When brazing, if the spelter has melted
into a globule which will not run, apply, on the
end of the wooden spatula with which the borax
is fed to the work, a tiny piece of soft solder,
lead, or other white metal with low melting-point.
In melting and alloying with the brass, it will
apparently break the skin of oxide of the globule,
thus causing it to run. Only quite a minute piece
should be used to avoid weakening the brazed joint.

A Small Toolholder.
By S. Moccuzsrou.

The accompanying toolholder is oﬂered to readers
of Tm: MODEL ENGINEER as a substitute for the
usual form of toolholder with locking-nut on top
right in front. \Nith the tightening-nut in front,
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it iszvery easy to damage work, when tightening,
if the spanner should slip. The holder illustrated
this objection, and
adjustment of tool up to centre.
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Motor Cycle Notes.
By “ Pnozmx."
Unequal Firing in Twin Cylinders.
Several riders of twin-cylinder
motor cycles
ﬁtted with magneto ignition have written during
the past few weeks complaining that they cannot
obtain equal ﬁring power, or anything like it, in
each cylinder.
With one exception, the machines
all have mechanically operated inlet valves, and
in the case of that one, circumstances favoured
my being able to personally inspect the machine,
and the fault, as I discovered, had no connection
with the inlet valve opening.
It was traced to a
faulty carbon brush. The particulars given me
in one case make it almost certain that the com
pression in the front cylinder is markedly inferior
to that of the rear cylinder, and when the owner
has rectiﬁed this I believe he will meet with a
decided improvement.
He is ﬁtting new piston
rings and carefully grinding in the valves of the
faulty cylinder.
Another correspondent submitted
his contact-breaker and its slip-ring to me, having
come to the conclusion that some defect lay therein,
but unable to say just what it was.
I found that the
steel cam segment doing duty for the back cylinder
was worn to a greater extent than that of the
front one, and that it did not give such a sharp break
of the platinum points as the front segment, while
the points themselves opened too widely at maxi
mum. This I rectiﬁed by removing the segment
and placing a small paper liner between it and the
slip ring, also lightly ﬁling the contact-points and
adjusting the ﬁxed one.
A good way to ascertain the performance of
each cylinder of a twin engine independently of
the other is to run the engine on the stand and
short-circuit each sparking plug in turn by the aid
of a screwdriver, the blade of which should touch
the plug terminal at one end and some part of the
engine or frame at the other.
Then each cylinder
will ﬁre in turn separately, as the screwdriver
is transferred from one to the other, or the same
purpose may be eercted where A.O.I.V. are used,
by holding down the inlet valve of each cylinder
in turn. Another method is to remove the sparking
plug from one cylinder and start the engine up by
means of the other, reversing the process to test
each alternately.
By these methods it is com
paratively easy to ascertain which of the two cylin
ders is running best, and subsequent experiment
will usually divulge the cause of any inequality
which may exist
Good
Results
pression.

from

Lowering

the

Com

A valued correspondent residing at Basingstoke
tells me, in the course of a long and interesting letter,
that he has obtained very much improved results
since lowering the compression of his 31}h.-p. motor
" Before I took this step," he
cycle engine.
says,
“
the engine was a most stubborn starter, and it
‘
'
knocked
on the slightest provocation.
It was
a brute in trafﬁc, but fairly romped up steep hills,
and when getting away from a standstill, often
went off like a shot out of a gun after some con
siderable effort on my part to obtain the ﬁrst
In other words, it was rather un
explosion.
and as I have a fair amount of trafﬁc
manageable,

Electrician.
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riding to do, I decided to lower the compression.
The engine is now much more docile, and although
not so fast on hills, and generally rather less
powerful, it is much more pleasant to ride and
eeds with regularity and no
will run at very low
'hereas formerly it used to
signs of knocking.
get very hot, it is now quite normal in that respect.
All that I did to secure these favourable results
was to remove the paper washer between the base
of the cylinder and the crankcase and insert _a much
thicker one, using a piece of sheet aluminium for
This aluminium jointing is about
the purpose.
It was
§ in. thick, after being tightened down.
of course, to lengthen the valve stems,
necessary,
and this was effected by simply brazing pieces on
and cutting the stems afterwards to the correct
length. I can cordially recommend those who are
suffering from the evils of too high a compressmn
to do as I have done, and I am sure in equal cu:
the result
cumstances they will be delighted
with

Loose Bearing Bushes.
A query not infrequently

to me by
addressed
"
How long can I safely run my engine
readers is,
with bushes which are really worn slack, and what
of
are the most probable consequences
should any
"
This class of enquiry usually
them give out?
comes from the man who has purchased a second
or third-hand machine of old pattern, at a very
low price, when one of the principal faults conSists
of worn bushes.
It is " safe "—-so far as that goes—to run a
motor cycle engine till the bearings are almost
worn through, but, at the same time, highly
undesirable to do so, and, of course, there is
some degree of danger to the engine, if not to
the rider, where things are allowed to go too far.
A bush that is very much worn allows the 011

that should be retained in the groove formed
to receive it to work through rapidly, and, in the
" outside " bearings especially—112., those
case of
which take the engine shaft where it passes through
the crank case, the oil simply escapes through the
bearing on to the crank case and other parts and
is lost for the purposes of lubrication, at the same
time allowing dust and dirt to collect on the crank
case, etc., and giving the engine a dirty and ill-kept
appearance.

" Knocking " in the engine is one direct
result
of worn bearings, and anyone “who has experienced
"
thus caused knows
clank, clank
the unpleasant
how annoying it is, and how it destroys all pleasure
A worn bearing bush will
in riding the machine.
sometimes split, and the next thing to happen, as
a rule, is a breaking up of the bush altogether,
and in such an event there may indeed be some
damage done, unless a renewal is at once under
taken.
I fully believe that many motor cyclists have
their engines rebushed long before they need it,
and have thus to face an unnecessary expense;
but even this is preferable than going to the other
extreme, if one has any respect for their property.
881»

Miles per Hour.

While walking along Great Portland Street the
other day, my attention was attracted to the window
of the Vauxhall Motors depot, in which was ex
hibited one of the most remarkable looking racing
Built for speed and s eed
cars I have ever seen.
alone, the designer had thrown all other consi era
tions to the winds, and the result was, to say the
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striking to an extraordinary degree.
least,
The
long, lean, nickel-plated bonnet and oﬁ'set ~wire
tiny seat for the driver, and still timer
wheels,
for the
one at the side (and at a,lower level)
steering wheel set at a big rake, and
mecam‘cii'n;
total absence everywhere of a superﬂuous ounce,
made up a total which was curious to look upon,
and the fact that such a wonderful speed as 88}

!
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from which readers will be enabled
idea of what she looks like.

Difficulty

to gain some

in Starting.

A Dundee correspondent says he has a “ Quad
rant" motor-cycle of old pattern, with inclined
surface
and
carburettor, and coil and
engine
accumulator ignition, which engine is supposed to
develop 2 h.-p. The compression is excellent, and
"
but," says my
there is a good healthy spark,
“
when I mount it on the stand
correspondent,
to set it going, it makes little or no effort at all.
'At first I thought it was want of gas, and then
I heated the carburettor tank with a powerful blow
lamp only to get about two strokes from the engine,
and am now puzzled to know where the fault lies."
My correspondent would have assisted me in
diagnosing the cause of the trouble at this distance
away of some 470 miles had he particularised a little
more than he has done; but, in view of the fact
that he gets a healthy spark and has a good com
pression, his trouble, I should think, is either that
he does not set his levers correctly for starting or
else there is some fault of which he gives no hint.
I believe most accumulator machines start best
_ with the spark lever either fully retarded or prac
tically so, and the throttle should be fully open
with extra air shut down. It is well to make sure
.
. ,
that the throttle valve does actually open, otherwise
'.
the engine cannot possibly start, and the position of
CAR.
VIEW
or
VAI'XHALL
Racmc.
FRONT END
the operating handle may be no index at all that
the throttle itself is acting properly. Next, the engine
should be given a good dose of petrol through the
miles per hour has been achieved with the car
compression tap so that it may be enabled to start
shows that it is as efﬁcient as a speed instrument
up, if necessary, independently of the carburettor,
as it is curiousjn appearance.
and the piston at the same time will be freed.
I
The engine has four cylinders cast en bloc, with
once traced difficulty in starting to faulty timing,
mechanically operated inlet valves placed in line,
in
another
case
to
a
and
badly adjusted brake
and all valves.on the same side of the engine.
and a stand that did not quite lift the rear wheel
The cylinders have a bore of 90 mm. and stroke
completely off the ground.
It may be faulty carbura
tion in the present instance,
and if the engine can be
made to start up well on
petrol injections and then
dies away after a few good
explosions, I think it may
be quite well caused in this
On the other hand,
way.
the timing may be wrong,
exhaust valve not bedding
properly or insufficient lift
of the inlet valve.
The best
plan in these cases is to go
over the engine step by step
and verify each detail in
turn.
It is seldom that
nothing comes out of it
BROADSIDE VIEW or VAUXHALL CAR.
when this is done.
of 120 mm., so that the R.A.C. rating is 20-1 h.-p.
The wheels are shod with Palmer tyres, size 915 by
The radiator, instead of being placed trans~
m5.
versely across the chassis, is turned edge on and
everything possible has been done to minimise the
This 20 h.-p.
wind resistance offered by the car.
achieved
Vauxhall racer has, say the makers,
26
h.-p. to 40 h.~p.
higher speeds than others from
The official timing over a ﬂying kilometre gave
the enormous speed mentioned above.
By the courtesy of Vauxhall Motors, Ltd., I am
enabled to present two different views of the car,

'

Condemnlng Detachable Belt Fasteners.
A Stamford reader writes condemning the detach

type of belt fastener because of a somewhat
curious accident which unfortunately occurred while
he was using one.
He says:
had heard such
a lot about the advantages of detachable belt
the readiness with which the belt could
fasteners,
be removed, and so on and so forth, that I invested
in one and ﬁtted it on the ﬁrst occasion I required
to shorten my rubber belt.
I have had serious
cause to regret it.
My machine is ﬁtted with a free
engine clutch and I ride with side car attached,
able

"I
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and on returning along the main North Road
recently with a friend who had not ridden in a.
side car before, I put the engine in free position at
the top of a long and somewhat steep descent so
that my passenger might enjoy the sensation of
gliding down at a good pace without any noise
whatever. On the way down we had to overtake
a van and there was another one coming up, so I
went to re-engage the clutch so that the compression
would aid the brakes, but in an instant the. belt
fastener came unhooked and we ﬂew off down the
hill at an increased speed; the brakes failed to
hold us, and althouin we cleared the ﬁrst van
the side car wheel caught the second, and although
we did not overturn as at ﬁrst seemed inevitable,
we were forced up on to the curb and my head came
into contact with a post, with the result that I was
laid‘ up for a week and even now feel the effects
of it six weeks after the occurrence.
Had I been
it could not have
fastener
an ordinary
using
happenedﬁso no more detachable ones for me."
Although, of course, sorry to hear of the accident,
I am not by any means convinced that the belt
Belts sometimes come off
fastener was to blame.
even when a ﬁxed fastener is used, and the very
fact of a detachable fastener being able to unhook
itself is an advantage, because it allows the belt
to fall clear of the machine instead of getting mixed
My corre<
up with the brake and other parts.
spondent was, I think, a little unwise to freewheel
with
as when
about,
traﬁic
down a long steep slope
side car-ing one cannot be too careful, and should
always have in readiness all the brake. power avail~
able.
Detachable belt fasteners are a great con
and I believe vendors ﬁnd it a difficult
venience,
matter to sell any other kind to the majority of
motor cyclists now-a~days.
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H. B. (Ashford).—You had
pulley altogether, but there
having the old one re-faced
persist in using it, however,
but yourself if it eventually
road miles from anywhere.

better invest in a new
will be no harm in
once more.
If you
do not blame anyone
lets you down on the

and Efficient Sub
stitute for a Back Gear on a
£5 Drummond Lathe.

A Cheap

By W. 'I‘. LYON.
need for a back-gear on my [5 Drum
mond lathe, I set about solving the problem
of ﬁtting one that would be efﬁcient, and
yet not interfere with any vital part of the lathe.
If I used geared wheels, I should have had to sub
stitute a round belt cone for the existing flat cone
(which I much prefer to the round belt), so, with
the aid of two standards (as I am a smith, I was

HAVING

Replies in Brief.
A. H. B. (Kenilworth) has a machine, the engine
of which runs in ﬁts and starts—sometimes very
His
well indeed, and sometimes only sluggishly.
He
ignition and compression are perfect, he says.
had better turn his attention to the carburettor
and get it tuned up a little, for doubtless that is
the cause of the mischief.

R. ]. W. (Southend) wants to know why so little
attention is given to accumulator ignition in these
Notes, magneto ignition being always referred to.
We are progressive, and the majority of our readers,
like other motor cyclists, are using magneto ma
Accumulator ignition has not been ignored,
chines.
and we will try to bear it in mind a little more in
the future.
C. P. R. (Warwick) writes to say that he had
made up his mind to purchase a motor cycle with
ball-bearing engine, but he is now advised that the
ball-bearing will give him trouble and will mean
“
all to pieces every time a
his taking the engine
C. P. R. need take no notice
ball gets broken."
The machine is a thoroughly sound
of the advice.
one, and he will be no more likely to have trouble
with broken balls in the engine than in the bicycle
wheels.

D.

A., 2

(Lichﬁeld).—The

armature

of

your

double-wound,
is
the
inner winding
acting as the primary, and the outer winding as
With a low-tension magneto
the secondary circuit.
it would be necessary to employ a coil, as in ac
magneto

cumulator ignition.

FIG. I.
to do all my own forging) and some old
bicycle ﬁttings, I rigged up the arrangement as
shown herewith. With it I have cut a square
thread screw (1 to I in., and have also reduced
steel rods from I in. to l in. at one cut, using the
self-feed, with hardly any exertion, which, I think,
is equal to any work the average amateur requires,
the square thread screw being equal to iQ-in. \Vhit
worth.
All that is needed to revert back to singlegear is
to slip off the long belt and take screw out of chain,

able
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the head of which must be on the cone side, so as
not to foul the casting. The photographs (Figs. 1 and
2) give a fairly good idea of the ﬁnlSllFCl gear, and
also show
the
position of the outside standard
ﬁxed tight up to the cast lathe leg; the other being
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consider that it makes
prefer the T-section, as
a neat, light, and strong standard, the slotted
brackets being ﬁxed to them with four i-in. screws
to each, and the lower ends being bolted through
bench with countersunk screws and nuts.

I
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ﬁxed
ins. centre from same will bring the two
ﬁxed to side
chain cogs in line when the largest
of belt cone.
The standards
out of T-iron of the
forged
ins.
by min. by iin.
following section:
ft.
ins.
and turned
(Fig. 3), about
long,
them up square on both ends.
also made two
2

then obtained two bicycle chain-wheels—one
21-tooth by r-in. by kin. pitch, and a 7-tooth one
to correspond.
It best to obtain the large cog
with small hole in centre, so as to be able to bore
out same to ﬁt the headstock mandrel
then turn
off one side of it, so as to leave it ﬂush with the
teeth (note Fig. 5), which will bring teeth of same
tight up to edge of belt cone, the shoulder of a
21-t00th chain-wheel being the same diameter
at the largest step on cone.
This
to save remov~
ing too much of inside projecting edge. The head
stock bearing the web of chain-wheel.
whore

I

6"———>(
Fiq. 3.

Fig. 4.

F—léli
1:79.51

I

;

small angle-brackets, and slotted same to take a pair
of ordinary chain adjusters, which are useful for
tightening up belt and chain (see Fig. 4). Of course,
it is not essential to use T-iron for standards they
myself
can be made of ﬂat iron or barrel, but

for mandrel, may be turned down to about
only used to keep it central
3-32nds in. thick, as
on mandrel.
By ﬁling off a little of the projecting
edge of bearing—it does not affect the lathe in the
least, as the collar on the geared end of mandrel
bored

is

3’-—>l

it

~—

takes the bearing in opposition to the ﬁbre washer—
the cog is then ﬁxed by drilling and tapping four
5-32nds‘in. screws into the edge of cone; there
being sufﬁcient thickness of metal to take them
without weakening it (see Fig. (I).
I then obtained an 8-in. cast pulley wheel, 2-in.
face, and bored it out to take the barrel of a back
wheel bicycle hub (which I found amongst my
odds and ends).
Having sawn the hub in half,
I drove each half into the bored-out pulley until the
two ﬂanges ﬁtted tight up to the boss of the wheel.
The width between hub ﬂanges being practically
the same as the slackness of the boss, I did not
have to shorten the barrel, and the cutting of the
barrel in half does not affect the running, provid
ing it is a tight ﬁt.
I then drilled and tapped three 3>I6tllS>llL holes
through the ﬂanges into'the casting, and inserted
screws in each, after reamering
out the ﬂanges to
take countersunk screws.
The hub being screwed
standard B.S.A., I am able to have a good variety
of gears, the adjusters taking up the slack; but
I ﬁnd a 7-tooth wheel gives me the best gear for
average work, as, in conjunction with the twenty
one teeth and the 8-in. pulley, working oft the
central step of the Drummond foot-motor, I am
able to obtain a reduction of about 2 revs. of the
mandrel to every three on driving wheel, and by
using the bicycle hub as a bearing, you have a silent
and easy-running gear, the ordinary spindle and
balls being used and tightened up with nuts, the
same as in a. bicycle back forks.
About 3 ft. of
1-in. by i-in. block chain is required and a long
belt;
r-in. ﬂat leather
the only permanent ﬁxture
on the lathe itself being the large cog, and only
the teeth of that projecting beyond the line of the
further increases
the utility of
pulley face.
the lathe if the headstock mandrel is bored right
in.,
so as to make a hollow mandrel
through 5-16ths
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and a wooden ﬂange or ring must be
turned or cut to make an accurate ﬁt on the lens—
to one side of the narrow
the ﬂange
is glued
chamber aforesaid.
By sliding the central piece
up and down we cover the lens, uncover it at
varying speeds, and cover again, and this is
lens ﬂange,

\
Dru/i

rIu/v

\w.

[719/

effected by a simple drop or by the additional pull
of an elastic band.
Simple catch and release at
“
"
one side, and provision for stopping the
drop
shutter at a desired point after an exposure, must,
of course, be ﬁtted. I never had any difﬁculty
with this shutter, except that in a wind a rather
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Some Practicable Photographic

Shutters.

By JOHN PIKE.

pieces of simple apparatus
for making quick and easy exposures have
gone rather out of fashion, being displaced
by others more elaborate and certainly more ex
In the years about 1870 workers had to
pensive.
a great extent to rely on their own ingenuity, and it
that some good shutters were
is likely enough
devised
by amateur photographers. I think a
few notes on these, with constructional details—
not too precise—will interest many readers who
use cameras.
For my own part I have made
at least two dozen shutters of various kinds during
the past thirty-ﬁve years, the plain fact being
that no one need be at a loss or set fast for want
of some sort of workable shutter.
The old drop-shutter was a simple affair and
popular. Take three pieces of thin wood of equal
length, each about four times the diameter of the
Two of these
lens the shutter is to be used upon.
form a narr0w chamber, being separated by narrow
side divisions so that the third piece being cut to
the proper width will slide easily within the chamber.
Each piece must have a circle neatly cut and
central, corresponding to, but rather larger than, the

qu

2

effective

is

strong elastic band was necessary to bring the
made in
shutter down. The apparatus was and
metal or ebonite.
"
“
shutters have been made. and
Many
ﬂap
the simplest form. No very rapid
this perhaps
comes nicely
exposures can be made with it, but
“
"
exposure and one with the
a
drop
between
it

is

EVERAL
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of the pull.
An experiment may be made with
a strip of tough paper, and the exact length. etc.,
of material arrived at before cutting the leather.
Finally
to cover in the top of the
necessary
shutter and insert in each loose end of the blind
in
the nature of a button, so that the
something
blind is pulled only to the requisite distance.
The
“
"
shutter may, of course, be
in any
ﬁnished
desired.
ﬁnd
a good plan to cut the
way.
openings in the leather of full size, and then make
more ﬁnished ones in thin sheet vulcanite, which
are then trimmed and cemented on to the leather.
To make this shutter of more value the depth of
inside must be no more than absolutely necessary
for easy working.
have used this form of shutter
on many a group where
wanted
possible to
give a rather full exposure,
but was doubtful
about the stillness of the parties.
For instance,
pulling the blind slowly over the lens an exposure
secs.
of, say,
but
easily given;
keep an eye
upon the ﬁgures, and at the least hint of anyone
moving the blind would be accelerated
and the
a good negative (see Fig. 2).
probable result
A ﬂap shutter, actuated by pneumatic or release
of the antinous pattern, can be made with a little
trouble on the lines of the "Guerry" pattern.
This
roughly a square frame or shallow box
with ﬂange to ﬁt the lens and a narrow side
it

it

I

is

is

is

2

I
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I

"
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The lower half of Fig. X represents a
”
shutter.
ﬂap
One of the best shutters ever made, but one
which I have not seen for very many years, was
Reynolds' and Branson's ﬂap-and-drop shutter.
Personally I preferred, and used for a lengthy
period, this shutter in its ﬁrst and simplest form.
I think it was afterwards “ improved " out of all
“
reason.
This shutter was a. simple
flap,” such
I, with the additional upper grooved
as Fig.
frame, which held a square of sheet vulcanite pro
The ﬁgure,
portionate to the lens to be covered.
with section, shows how this " drop' shutter was
lens

it
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Roller
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_r-e Tq/ic
held and released when the rising ﬂap had reached
The advantage claimed
an angle of about 60' degs.
the
was
that the foreground always received
as compared to the
extra exposure
necessary
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chamber, which holds the pneumatic or other
arrangement. To one end of a stout roller of
suitable length
ﬁxed the ﬂap, which may take
the form of a twofold square of black velvet sewn
upon a. light wire frame, the roller then being held
at the other end of the box by means of short
stout pins properly centred.
The band by which
the ﬂap is raised
attached to the end within the
side chamber.
Fig.
shows a front view of this
a sectional view of the side
shutter, and Fig.
chamber.
The ﬂange should be a good ﬁt on the
lens, and the latter should be well to the front,
so that the velvet ﬂap rests upon and returns
close to the same.
The pressure of an inﬂated
rubber ball is sufﬁcient to turn the roller a third
of a revolution, but these shutters are now made
with a more up-to-date ﬁtting.
The antinous
release
made
by \Vatson could be used.
Care
must be taken that after exposure the ﬂap returns
to the ﬁrst position and stays there.
4

_of

distance and higher lights.
Another shutter which I have often made (and
I fancy it was never really on the market) was also
a simple aﬂair which I have found very useful.
It is made as follows: First turn out-a wooden
ﬂange (or ring) to ﬁt the lens to be used ; then cut
two pieces of thin wood, each of which Wlll be
about four times longer than the diameter of lens
hood. Cut a hole centrally in each piece rather
larger than the full aperture of lens, and to one of
the pieces fix. with glue or other\vi':e, the wooden
Next cut two side
to.
above referred
ﬂange
pieces the full length of the thin pieces, but tapering
from about i in. at top to 3~roths in. at bottom.
Before
The width of these may be 3-Ioths in.
putting together make provision and ﬁx a roller
black
Then cut out
(a piece of brass tube).
American cloth a long strip, say three times the
Let the width
full length of the above parts.
be practically an easy ﬁt inside and push this cloth
over the roller so that the ends come down through
the narrow opening and hang level.
Holding-the
cloth tightly, mark the centre from both sides
the
back
and front
visible from
where the cloth
through the circular openings, and, removing the
strip, neatly cut out two circles, which should be
frame;
rather larger than those in the wooden
instead of circles the opening may be square or
Now, replacing the strip of
diamond shape.
leather, we may by a mere pull on one of the
loose ends have the lens uncovered or covered, and
an exposure which will vary with the sharpness
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Fowler Type
Engine.

Traction

By HENRY UREENLY.

EFORE

(Continued

[10m page 369.)

ﬁrst countershalt which gears with the low-gear
Further
pinion when the low-gear is out of mesh.
more, the lateral space between the two pinions is
sufﬁcient to allow a r-roth in. clearance on each side
when this is the case.
The eccentric sheaves ﬁll
the space on the crankshaft between the crank
and the gear pinions. If a reference is made to
the cylinder drawings published in the issues of
July 2nd and August 13th, 1908, the position of
the centre of the valve spindle will be found to
coincide with the dividing line between the two
sheaves, so that the eccentric-rods will be identical,
except that the T-ends which attach them to the
sheaves and the forks to the Stephenson link will

11- lb'

proceeding with the change-speed
gearing the various clearances
necessary on
the crankshaft should be gone into.
This
the writer has done in the two drawings repro
duced herewith, Figs. 14 and 15.
Fig. 14 is a half-size drawing of the connecting
rod, and shows the big end on the bottom centre,

October 27, 1910.

(Scale: Full size.)

be right- and left-handed, respectively.
This pro
vides for a very straightforward sort of design.
The crankshaft in the prototype is of the bent
This design may be adhered to in a model
type.
a steel casting
used.
only
Otherwise the
game will not be worth the candle.
Bent cranks
in real practice are only used because they are
They are drop or steam
cheap to manufacture.
hammer forged in special dies.
But, of course,
this
out of question in a single model.
Therefore,
castings are not obtained an alternative design
“
of a
machined-allover crank," which the writer
will provide,
In any case,
will be
suggested.
is

it

is

is

a

and the amount of clearance which can be allowed
it and the crown of the boiler barrel.
between
The drawing also shows the throw and advance at
These are arranged in the pro
the eccentrics.
rather unusual setting
totype with crossed rods,
out. However, this will be dealtlwith in detail with
eccentric rods, links, and other items which go to
I
make up the link motion.
In Fig. 15 the lateral distances are settled. Next to
Next
the left-hand horn comes the low-gear pinion.
the high-gear pinion. On the bosses between runs
the belt for the governor. The diameter of these must
be reduced sufﬁciently to clear the spur wheel on the

END.
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the ﬁrst or second countershafts, as it would then
be impossible to work the pump, except when the
engine
is travelling.
In ordinary practice it is

noticed that the right-hand web is cut away on the
outer face to clear the born or lug which carries
lever.
On the right~hand side
the change-speed
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always on the engine crankshaft, so that when
standing
may be operated with a free engine.
In the Fowler engine the pump
not on the side
is

if
J

it

TRACTION

°

\

it

is

JI

l

82$

of the crank web
ﬁxed the pump eccentric.
Although in a model the pump would be better
not practicable to put
on
geared down,
is

or
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of the boiler barrel, but is ﬁtted inside the horns,
back behind the weather board in the driver cab.
Outside all is the right-hand main bearing.
The ﬁrst detail which all these drawings involve
to be considered
is the connecting-rod.
The big
end is of the good old standard type used in sta
tionary practice. It is strapped, and the strap is
secured
by a gib and cotter, no bolts being
The gib carries a stud, forged solid
employed.
1.!

a:

October 27, 19m.

key, as indicated by the slots in sketch A,
or it may be provided with a thin hexagonal head.
A screwdriver slot will doubtless be barred. There
is, however, more in the method sketched at B.
Here the pin is pressed in, as in Fig. 4, and secured
by two 7-64ths-in. pins. There are, however,
'The crosshead bearing in the
three diameters.
model is not adjustable, and therefore if a plain pin,
as in Fig. 4, is employed, and wear takes place,
With the pin B the
all holes must be enlarged.
wear can be taken up to a limit of 1-3znd in.
diameter, which is a considerable amount, by
simply ﬁtting a new pin with a different central
a special

diameter.

(To be rontinued.)

Metals and their Properties.

FIG. i8.-—LiTTLr-: END PIN.
with it, which provides for the adjustment and
the security of the cotter. Split brasses with
both sides are employed. For the rest
ﬂanges
The connect
the drawings are self~explanatory.
The little end is forked and
ing—rod is circular.
in
described
embraces
the double-bar crosshead
The little end
Article V (january 28th, 1909).
pin in the original is, as far as can be seen from
the general
arrangement drawing, a plain pin
pressed into the forks of the little end and secured
This arrangement is shown in Fig. 4.
by pins.

(Continued

lrom page 372.)

,IRON.

When writing about iron one is tempted to
however brieﬂy, to the incalculable debt
refer,
which the human race owes to this metal, without
which we should never have emerged from the
barbarism accompanying an age when stone was
the only material from which to fashion tools,
and wood the only substance of which boats might
Once iron became known
be built.
to prehistoric man, it quickly assert
ed its supremacy over other metals;
in warfare, both for offensive and
defensive
weapons, it gave victory
|
to the tribe or race possessing it,
s
1'
“it,
“ah;
I
and was no less valued for a score
~——%
T
.,e
of purposes in the arts of peace.
I
Iron is not found to any great
:1
extent in the free state, and when
l 1
it does occur in this condition it is
7 ~
usually of meteoric origin. Com
f4
bined with oxygen, sulphur, and
other elements, however, it is most
I
1
abundant, and is one of the most
In ad
widely diffused substances.
.0
dition to the vast deposits of iron
ore, it is found in the bodies of plants
and animals, in soils and rocks, and
t__q
in all natural water—sea, river. and
“\h
Z
spring. Notwithstanding its abun
\83
dance, iron is exceedingly difﬁcult
l K
'to prepare in a state of absolute
purity, and is never used in this
“M
commercial purposes.
state for
Combined with small quantities of
carbon and some other substances,
it forms several varieties of the
metal, each possessed of special
FIG. 17,—L1TTLE END or CONNECTING-ROD.
.'
Full
(Scale
size.)
qualities which are of the highest
practical importance. The diversi
An
The pin may be case-hardened
after ﬁtting.
ﬁed properties of the several .varieties are due, not
other method is shown in the freehand sketch,
only to the carbon, etc., contained in them, but are
Fig. 5, at A. The outer hole in the fork is a 7-16ths
largely inﬂuenced by the process of manufacture.
in. clearing hole ; the other fork is drilled and tapped
Cast iron contains the largest proportion of
in. ﬁne thread \(the standard boiler ﬁttings
It
carbon—sometimes as much as 6 per cent.
thread of 26 per in. is a good one), and the pin is
is neither malleable, nor ductile, but breaks when
A i-roth-in. pin in
struck with a hammer.
\Vhen heated to a sufﬁ
screwed in up to the shoulder.
one of the forks (the outer one, preferably) may be
cient temperature—about
o,r5o° C.-—it melts,
but does not ﬁrst pass through a soft stage; it
used to:secure the gudgeon-pin or, if thought better,
i
cannot, therefore,
a thin nut (i in. deep) may be used on the outside
be welded, like wrought iron.
If cooled quickly from the molten state, it is white,
as a‘lock-nutr The pin may be driven home by
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brittle, and extremely hard. Slow cooling, on
the other hand, produces a grey colour, due to
loss of a portion of the carbon, which crystallises
out in the form of graphite. This loss of carbon
does not occur if manganese is present in the iron,
however slowly it may be cooled.
Wrought iron is of a grey colour, and ﬁbrOus in
structure if the carbon present is not in excess of
This form of iron has the highest
0-3 per cent.
melting-point of all; between the solid and the
liquid state there is an intermediate condition,
in which it is soft enough for welding. This process
really consists in kneading the two parts together
till they form one homogeneous mass. It is pos
sessed of great tenacity, and can be hammered
or
rolled into shape.
Steel is a form of iron containing from 0-6 to
2 per cent. of carbon, and having a melting-point
between that of cast and wrought iron.
Like the
latter, it can be welded and also forged.
Though
comparatively soft if allowed to cool slowly from
a high temperature, it becomes extremely hard
by sudden cooling. A most valuable property
or
possessed by steel is that it can be tempered,
heated
again after hardening and then slowly
cooled.
By this process it becomes softer, loses
much of its brittleness, and gains greatly in elas
ticity.

GOLD.
Gold is an ornamental rather than auseful metal;
being too soft, as well as far too expensive, for
Even when used for minting
practical application.
it has to be alloyed with copper in the
purposes,
proportion—for
English coins—0f Ir parts gold
to I copper, in order to give it sufﬁcient hardness
to withstand the wear and tear to which it is
Gold is principally found
subjected in circulation.
in the metallic condition. either as nuggets, or,
more generally, disseminated in veins of quartz‘
it is also found in dust and ﬁne grains in the mud
of certain rivers and in alluvial deposits.
It is
the most malleable of all the metals, and can be
beaten out into leaves so exceedingly thin that
300,000 would be required to equal an inch in
thickness. It is also noted for its extreme ductility,
and may be drawn into wire of extreme ﬁneness.
Gold is an excellent conductor of electricity, and
also of heat.
It is one of the heavier metals,
weighing more than nineteen times as much as
an equal volume of water. Hence washing the
crushed ore or the gold-bearing sand in a running
stream of water is a process largely employed for
separating the lighter particles of stone,
etc.,
from the heavier grains of metal.
Gold is quite permanent in air—dry or moist—
at all temperatures ; it does not oxidise even when
applied only as a very thin layer, in the process
oi gilding with gold leaf. It is not dissolved by
any of the acids ordinarily met with, when applied
alone, but dissolves in aqua regia, which is a
mixture of nitric and hydrochloric acids—aqua
iortis and spirits of salt.
As a material for the construction of articles of
jewellery and other ornaments, gold is used in
If entirely free from baser
many degrees of purity.
“
metals, it is known as
ﬁne gold,” while for the
wtimaﬁon of the several grades of alloy, the term
"carat" has been borrowed from the Venetian
As used in this country the word
goldsmiths.

1
l
l
l
I
i
i
I
l
i
i
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simply means 1-24th part by weight;
therefore,
18 carats means that 18 out of every 24 parts by
weight are pure gold, the remainder being copper
or silver. The most important standards—and
those recognised
for purposes of hall-marking—
are 22, r8, 15, 12, and 9-carat.
As might be expected from its price, numerous
devices are employed as a substitute for the use of
solid gold.
Of these, some are genuine and wear
well, others of scarcely any use except where no
"
wear—and»tcar is encountered.
The terms,
gold
"
"
rolled gold," are used
cased,"
gold ﬁlled," and
to denote that the article in question has a hard
coat of an appreciable thickness. Unscrupulous
“
“
washed
tradesmen who describe gold-plated or
goods by one of these names are liable to prosecu
tion. Electro-plated goods have only a thin wash
ing of gold, which is very soft and entirely unsuited
to hard wear.

Practical Letters from Our
Readers.

An Electrically Operated (ins Tap.
To THE EDITOR or The Model Engineer
DEAR SiR,-—Regarding your reply to Querv
No. 22,15: in THE MODEL ENGINEER some time

I am sending for your inspection an electrically
and
operated gas tap, which is of simple design
"
Made
reliable. It is, as your correspondent states,
The current required to operate it
in Germany."
is very small—a pocket lamp battery being quite
ago,
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sufﬁcient. A double bell push is used to switch
it to " on " and " off " position, and it is necessary
to use a bypass burner. Perhaps you would
kindly give a sketch of this for the beneﬁt of THE
MODEL ENGINEER readers—Yours faithfully,
W. APPLETON.

To

Model Permanent Way.
THE EDITOR OF The Model Engineer.

DEAR SIR,——I have just read Mr. Knight’s
interesting description of his elevated railway, etc.,
but am sorry to see his statement with reference
to model permanent way, viz., that his reason
for not using it was that the sudden changes of
temperature would undoubtedly affect the keys
holding the rails in the chairs and cause frequent
derailments.
I wish to correct this statement. If Mr. Knight
would kindly give the permanent way a two or
three years” test in the open, he would certainly
ﬁnd that he is mistaken. I have seen many letters
from owners of model railways using both large
and small permanent way, and all agree in saying
that this track is perfectly good after several years
in the open.
I do not pretend for a moment that
not a single key will work loose or come out—all
depends, however, how the keys have been put in 2
they must be perfectly dry, a tight ﬁt, and be pushed
well through the chairs; then, the ﬁrst time they
get damp, the two ends become swelled, sometimes
to such an extent that it is quite impossible to get
them out without using considerable force—Yours
very truly,
GEo. VVINTERINGHAM.
Northampton.

To

Siemens Coherer.
or The Model Engineer.

THE EDITOR

DEAR SIR,-—~With reference to Query No. 422
replied to in last issue, I beg to give you herewith
details for a Siemens coherer, as manufactured by
Messrs. Siemens & Halske before the amalgamation
of the German Wireless Companies.
The coherer consists of a small ebony tube, in
which are sliding two steel rods, on which a
specially high polish has been produced;
between
the ends of the rods a small quantity of steel ﬁlings
have
been
hardened
and
polished). The
(which
air has not been removed from the ebony tube.
The small tube and steel rods are surrounded by
a second ebony tube, having at both ends a knurled
nut and ﬁne screw, by means of which the distance
between the steel plugs can be adjusted.
As soon as the coherer shows signs of insensitive
ness the plugs must be re-polished and the ﬁlings
after which the coherer is again fully
renewed,
equal to a nickel ﬁlings coherer.
This coherer does not work well when the steel
becomes
magnetic; it has been found, however,
that a slight amount of magnetism tends to in
the
crease
sensitiveness.
Trusting this information will be of Service to
your correspondent, yours faithfully,
A. Posruuuus.

Tm: L.N.W.R. Company,

result of recent
successful experiments, is commencing at service of
motor trains to serve intermediate stations on the
London, Liverpool, Shrewsbury, and. Manchester
lines. Two new stations have already been erected
close to Crewe for dealing with agricultural traffic.
as the
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to THE Moon. ENGINEER Laboratory, when“ d fee will be
quoted for supplying the dzsired iii/urination or drawings.
(6) Querirs rzluling to enquirieswhirh huvabun "plied to at
sonu previousdal: mustb: arcompuniedby u copy0/ theoriginal
query, lagth with our rrply to sum. Both the dale 0/ such
previousqueryand the number0/ our reply must also be given.
rics shouldbe uddrrssedto The Edilor, TH: Moon.
(7) All Q11.Enginnr. 26-29, Poppin's Court, Flrd Strut, London, E.C.]
The following arr selectedfrom the Quail: which havr beenrrplied
to recently:—
[418] Motor Starter: Switching. C. H- 13-(BFYMMWI)
writes: (1) Can you tell me of any drawback with the use of a
Wooliscroit liquid starter for a motor? (zl Is it possible to
reverse the (lln-ction ol rotation of a multipolar shunt motor
without altering the connection to the motor? if it can, please
let me know how. If not, kindlv let me know the reasonwhy?
(3) Will you please give me a sketch or sketches fulﬁlling the
following conditionsr—One switch controlling two lamps (with
switch oﬂ both lamps to be in seriesat half voltage, with switch
on one lamp at full voltage, the other oﬁ).

+

0H

_

0,70

N'QZB
(I) We have not had personalexperiencewith this makeof liquid
starter, but supposethat It has the samedrawbacksas others, viz.,
liability of the electrolyte to evaporate or to freeze. (2) No,
becauseit is uselessto reverse the current in both the ﬁeld and
armature at the same time. To reversethe motor you should re
verse the current in the armature alone.
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E. C. T. (Bangor) writes:
[38!] Wireless Telegraphy.
we have a small house in the Welsh mountains here, and there
are no telephonewires of any kind running anywherenear, which
makes it very awkward for communication. Could you give me
a rough estimate as to how much expense I should have to run
to to instal a small wirelessinstallation between the two houses—
the distance being nine miles, one houseabout i,000 ft. high, and
the other almost on the sea level ? I am not sure if the altitude
the atmospheremakes any difference to the ﬂow of the elec
tr city.
Providing there a fairly level spacearound the two stations,
there no theoreticalreasonwhy you should not be able to signal
the distance. If you are satisﬁed to use
certain amount of
second-handapparatus and make the rest yourself, you should be
able to instal the two stations for about £15 to £20.
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[645] “Simplex” Dynamo. 30 watts. A. B. K. (Luton)
writes:
recently bought a set of machined parts for building "
M00121.Eucmeaa dynamo. The machine
of the “ Simplex
type as described in Chap. VI in your “ Small Dynamos and
Motors," with armature 1} ins. by
enclose samples
ins.
of wire sent for ﬁeld-magnet and Siemens H armature. Please
could you advise me on the following points :-(i) Would the
samewire as sup lied for the H armaturedo for drum armature
(eight cogs) of
same size? If not, what size and quantity
would be needed? (2) The dynamo
speciﬁedto give io volts
and
light of 75 c.-p. with metal ﬁlament lamps. Please could
you give the number, voltage, and candle-power of the lamps
that should be used? (3) Does matter whether the lamps are
wired in seriesor parallel
(4) Can you advisean efﬁcientmethod
of insulating the drum armature?
have tried brown paper and
" sarsenet" ribbon without success.
(1) Yes. this wire suitable, putting about 4} ozs. on armature
and
lbs. on ﬁeld. (2) You should get an out ut of about
o. 19 S.W.G.
30 watts from the machine, and as the winding
pressureof
on both armature and ﬁeld)
suitable for givmg
volts, the ampera would be about 4. We suggestusing four
8-volt c.-p. metal lament lam s. (3) They must be
parallel,
8-volt lamps are used. (4) ry vulcanised ﬁbre, which might
suit you better. In using this or brown paper,note carefully the
"
instructions given in Small Dynamos and Motors."
W- (willton-On
[546] Model L.5.W.R. Locomotive.
ames) writes: Having written to you some time ago in regard.
to the model am making, viz., L.S.W.R. 580 class locomotive

W. G. (W- Smethwick)writes!
[594] Model Steam Launch.
I am building a model steam launch and should be very glad
of your assistance. (1) Would a boiler 4 ins. diameter and 8 ins.
long, with one ﬁne ii ins. diameter, and, say, ﬁfteen to twenty
water tubes 5-!6thS diameter, supply a f-in. by i-in slide-valve
double-acting launch engine with steam for about ﬁfteen minutes
if ﬁred with a blowlamp ? If not, pleasegive correct proportions.
(2) Would a blowlamp made like Mr. T. Dysart has in his launch
Heme: burn parafﬁn instead of benzoline?
(i) The use of ﬁfteen to twenty water tubes seemsout of the
question with your boiler; eight would seem to us the advisable
limit. Do not have any tubes within about a couple of inches
of the blowlamp nozzle. We calculate that your bmler :5 shown
with eight 5-16ths in. tubes would do what you r uire. See
our handbook " Model Boiler Making," 7d. post free, or help in
putting in tubes, etc. Pressure may be 40 to 50 lbs. (2) You
would require to make some modiﬁcation. Use a few more turns
of pipe round the tinplate tube, and have perforationsin the tube
to allow the heat more readily to get at the coil.
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C. H. S. (Cambcrwell)
Marine Boiler.
[531] Model
writes:
should be very pleased
on could enlighten me on
the following. (i)
am mak'
a orizontal boiler after Mr.
Dysart’s design, but seeing in ms MODEL Encmaca of Sep
tember 15th the failure of an Australian reader'sboiler, thought
would write you for information. He sayshis ﬁre tube collapsed.
Well,
was to stay the ﬁre tube with 5-32nds brass stays (as
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Fig. 1), about six or eight stays—would that be sufﬁcient? (2)
am expanding the tubes into the ﬁre tube. Would sweatingwith
loft-solder be sufﬁcient or would you advise brazing? (3) am
using larger shell tube, viz., 5-in. Will that stop the priming
our friend complains of? Also
am making the boiler longer,
viz., i4 ins., with ﬁfty l-in. tubes in ﬁre tube.
want her to
carry any pressurefrom 40 to 100 lbs. per sq. in.
ins. diameter
Launch boiler furnace tubes of over 2} ins. or
do sometimes collapse at pressures of over 80 bs. The best
to arrange the tubes so that the tube
stayed in all
method
not altogethersatis
directions. The method you show (Fig.
factor . We would prefer smaller tubes, say, 5-16ths, arranged
as at I’lg. 2. The nuts on our horizontal stays are of little use,
as the pressure external.
third method,however, the one
we recommend, as horizontal tubes or stays are not required;
but the brazing a little morediﬁcult. All the tubes are vertical,
which an advantage. The oval shapeof the furnace also better
suits a double~tubeburner and at the same time increasesthe
water range. (2) The tubes must be brazed or silver-solderedin.
No other method
so satisfactory. (3) The larger shell will be
an advantage,as you surmise.
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and received answers to my
again ask your advice
as the bagie of the above engine
on the following points :—(i) (Hestions,
an equalising beam? (2) How are born blocks and bearing for
axles ﬁtted on frames? (3) If
use cylinders {-in. by if-in.
and coupled wheels ins. diameter, and bogie wheels
ins.
diameter,will this make such a good model as by keeping to the
scalesizes for wheelsand having cylinders l-in. bv 1‘41].
(4) In
what way
boiler fastened to frames? (5)
intend making
boiler like the one illustrated in Mr. Thompstone'sarticle in your
issue of May 25th, 1905,viz., with oval ﬂue tube and water-tubes
in ﬁrebox. Will this make
good boiler? (o) What are the
shapes of horn blocks? (7) Should the smokebox be lagged
inside, and should the cylinders be also lagged? (8) Can you
tell me of a method by which round tube can be made oval?
(9) do not quite understandabout valve gear. Have you pub
lished any book that explains how to construct Stephenson'slink.
motion? (10) Have you publ'shed particulars in THE M0051.
expressengine on the L.S.W.R., and,
ENGINEER of the
so, in what issueg—o—o
Yes,
this
engine
has
the
standard ualising beam. (2) Do
(1)
you mean in the original or in the modal? In the model they
may be screwed or riveted on. (3) Use 13-16ths in. by ri-in.
cylinders and 5i-in. driving wheels. (4) By an expansion joint,
as accompanying sketch. (5) Ten i-in. tubes will do better.
“ Caledonian"
(6) See the articles in our issues of 1901 on the
locomotive. (7) This a matter for personalchoice. (8) Hammer
on
suitable hardwood mandrel. (9) Yes; see Greenly’s book
“ The Model Locomotive: Its Design
and Construction," price
6s. It will answerall the above uestions. (10) Yes seedimen
drawing
in
sioned scale line
our issue of December 3ist, 1908.
M. C. (Ports
[6591 Failure of Electric Engraver.
mouth) writes: Would you kindly give me little assistancewith
an engraving machine have just completedwhich was published
in one of your back numbers,as diagram (not reproduced).
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'wound my coils—which are 2 ins. long and i-in. cores—with wire
.as sample enclosed, and have run it with four Leclanché cells
.and two bichromatesin series,but it does not seemto work effec
.tively and makesa seriesof dots in the metal. Is thereany special
mode of using? I don't think my workmanship is at fault.
Your instrument is correctly made. so far as we can judge from
your sketch, and the wire is suitable. We suspect insufﬁcient
battery power as the cause of the trouble. Try ﬁrst altering
:theconnectionsof your battery. Let the Leelanchésbe in parallel
with the bichromates. If this does not improve matters,use three
.bichromates. Are you sure the instrument is not working pro
" A series of
dots in the metal ” is what one expects.
perly?
f you want to make a continuous line, a suitable needle and
careful manipulation of the work must be requisitioned.
[600] L.N.W.R. Brake Van. E. H. (Peckharn) writes:
Will you kindly publish, at your convenience,an outline dimen
~si0neddrawing of a L. a N.\V.R. ro-ton brake van. I have
madea modelof a 20-tonbrake van and wish to make a ro-ton.

October 27, 1910.

[595] Small Dynamo's Failure. H.- F. F. (Salisbury)
writes: I am writing to ask ou it you can help me ﬁnd out what
is wrong with a dynamo I have in my possession. It is a small
machine of the overtype pattern, with an 8-sectioncoggeddrum
armature,size 2 ins. by 2 ins., which I have recently had rewound
the — Electric Co. I think it is wound with about 5 ozs.
by what appearsto be Nos. 20 or 22 no.0. wire. The ﬁeld-magnet
0
I have wound with nearly a pound of No. 20 n.c.c. wire on each
pole. Is this correct? If not, what quantity should I have?
It works splendidly as a motor on 4 volts, but if I drive armature
at about 3,00or.p.m. and connect to galvanometerit deﬂects the
needle easily, but will not light a 6-volt “ Osram" lamp even
to a faint glow. I have tried exciting the ﬁeld separately with
4-volt accumulator,but with no better results, although when
I short-circuit the brush leads it sparks at commutator and
requires more power to drive. I don't think the air-gap is exces
sive. It is about t-rbth in., though slightly wider at ends of pole
faces. I have your handbook, “ Small Dynamos and Motors.”
Also I have two small accumulators,4 volts i amp. and 4 volts
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\Ve append herewith a drawing (side and end views) of the
no-ton brake vans used on the L. & N.W.R. and a photograph.
The L. & N.W.R. vehicle is, compared with some brake vans,
quite small.
[530] Trouble in Bell Installation. R. E. W. (High
;bury) writes: I have just ﬁtted up a service of bells, comprising
a b-hole indicator. It is a private house, the six pushes being
in bedrooms. Now, my trouble is that No. 3 bedroom rin s the
bell, but the pendulum on the indicator does not move.
also
notice that the bell rings louder from this push than it does from
the other ﬁve. Is this a si
that there is somethingwrong with
the bobbin,or what is it ? Inhave four wet batterieson the service.
Your help on this mystery to me would be much appreciated.
It seemsprobable that the third bedroompush and its hell are
not connected through the bobbin of indicator. This would ex
plain both the failure of the indicator to work from the third
bedroom, and the louder ringing of the bell from that room.

Plant. 1. F. (Workington)
[658] Dynamo Accumulator
writes : What size dynamo will a 3-in. bore, 6-in. stroke gas engine
drive, and how many lamps will the said dynamo light ? I would
also like to know how many IB'IH. electric fans I could drive with
same dynamo. Also how many storage accumulators would I
need to run same about twenty-four hours daily for a week? I
need the fans to run at a great speed to cause as large a breeze
as possible. Fans :8 ins. diameter.
A dynamo of about 500 watts output would be right. The
number of lamps will depend upon the kind and candle-power
chosen. Four iB-in. fans would be about dynamo's full load.
Re accumulators. It is strongly advisable to recharge at least
twice per week in order to keep the cells in good condition. If
-thisbe done, only half as many cells will be required as would
otherwise be the case. You can reckon the watt-hour capacity
which your batter must have, knowing the wattage required
and the length 0 time you intend to use the battery. The
number and sizeof the cellswill be settledby your choiceof voltage.

l” 1’: 1
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L.N.W.R. BRAKE VAN.
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l amp. respectively. Vl'hat I want to know is, what candle-power
carbon ﬁlament lamp shall I have to put in the circuit to charge
(1) { amp. alone; (a) } amp. alone; and (3) } amp. and i amp.
connectedin series and for how long, on a arc-volt 5-amp.direct
current main? If you can help me in above Ishall be greatly
obliged.
There may be other features requiring amendment (for one
thing, we advise trueing the armature tunnel, then winding core
with iron wire to reducegap to about r-32nd in.), but there seems
suﬁicient fault in the windings of the machine to account for
its failure. In our handbook, “ Small Dynamos and Motors,"
which you have, you will ﬁnd that for an overtype machine with
2-in. by 2—in.armature, the weights of wire recommendedare
8 to 9 ozs. on armature and 3} to 4,lbs. on ﬁeld. In comparison
with this speciﬁcationyou will seehow inadequateare the amounts
of wire on your machine. This is the fault we should remedyﬁrst.
Ra accumulators. (1) x6 c.-p. (2) 32 c.-p. (3) 16 c.-p. In
each casehave at hand a small wire resistance(consistingof, say,
a few yards of No. 32 S.W.G. German silver wire) for regulation
of currentin caseof need. We cannotsuggestlengthof time neces
sary for chargingwithout more data of the cells. See our hand
book, " Small Accumulators," 7d. post free.
[org] Wireless Telegraphy
T. G. C.
installation.
(Lewisham) writes: Being anxxousto erect a wireless telegraphy
station, I purchased your book, “ Wireless Telegraphy tor Ama
teurs," but there are still several questions I should be glad if
you would answer. I want to ﬁx a transmitter and receiver at
two houses one house is situated amongst other houses, 927 ft.
above sea ievel; the other house is situated only 49-3 ft. above
sea level, but a row of houses98-7 ft. above sea level intervenes.
The distancebetweenthe two housesis nearly half mile. I cannot
ﬁx the acrials on the roof ; they must be ﬁxed in the back garden.
(I) What is the shortestheight it is advisable to hang the aerials?
I roposeusing plan shown on page 23, Fig. 4, of Manual already
re erred to. (2) Could an insulated copper wire be used instead
of a bare one from the aerial to the apparatus? The reason I
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R. M. (Dunkirmlme)
[593] Reading Electricity Meter.
writes: I have recently installed into my house the electric light,
and would be obli ed if you would be kind enough to explain
how I would be a le to read the meter. There are four dials,
with a small pointer each, marked respectively 1, 10, 100, 1000.

[67$] Laying by Gas Engine. sA. D. (Rothesay) writes :;
I am going to stop running a as engine and lay it by for the
winter and ask for your best in ormation as what to do, whether'
it will be necessaryto take any of it to pieces,and so on.
All that is required is to empty the water-jacket to prevent
damage there from rust or frost, and to clean and greasebright:
surfacesjust as would be done with any other machine. The gas
supply should, of course, be completely cut off.
[676] Charging
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(Moseley) writes: (1) 1 want to make a cut-out for accumulator
charging from small dynamo, and shall be glad if you can telil
me where I can ﬁnd working particulars. I have eight 3o-amp.
cells to charge (2 volts each) which I wish to safeguardagainst
stoppageof engine. (2) 1shall also be glad to know if it is possible
to true up a worn commutatorwithout using a lathe; and, it so,
how it is done? (3) Also
when charging up new cells, ran
dynamo for periods of four hours,
day between each period,,
instead of one continuous charge until ﬁnished, the cells will be
in perfect condition.
“
"
(1) See the Fulmcn cut-out design in our issue of February
15th, 1906(3d. post free). For chargingat 20 volts, the winding"
insteadof being 1202s.of No. 24 should be about the sameweight
of No. 32. (2)
little ﬁling may be done to the commutator:

Hundreds

while
in the machine, the pulley being driven; but
the.
much worn the armature should be taken out
commutator
and the commutator turned in
lathe. (3) N0; tth
inadmis'
sible. The ﬁrst charge must be continuous.
if
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13T- (Gloucester)writes:
[527] Geared Locomotlve.
(i) What size cylinder would be required to drive a 4-in. gauge,.
geared to
on axle? (2) What
0—4—2 tank locomotive
load would this engine pull?
(1) Cylinder (single, r-in. by 1}-in.). (2) One adult person,
the exact weight dependingon the boiler-poweravailable.

I

[554] Model Steam Tug. C. K. (\Vilmslow) writes:
should be much obliged you could publish in Tns Monzr. ENGI
uzea dimensions and lines of an ordinary tug boat as used on.
the Mersey or on the Thames.
if

To read a meter, all that is required, '5 to take the ﬁgures
ndicated on the dials, and place them in their proper placesas
thousands,hundreds, tens, and units. Some care, however,must
be exercisedin doing this. It is not correct to take as a dial's
reading the nearest ﬁgure to the pointer. _When the pomter 15
betweentwo ﬁgures, it is the lower one which must be read. It
may be that on one dial the pointer is so near to a ﬁgure that
on are doubtful whether or not it has quite reachedthat ﬁgure.
n such a case, this dial's readin is determined with the help
of the dial next below in value. “or that reason, one should in
such case begin reading at the units dial, not at the other end.
Let us take an example (seesketch). One who had no knowledge
of metersmight read this as 2995. But this would be far from
the correct reading, which is 1895,as obtamed according to the
rules given above.
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ask this is becausein one house the wire will have to go through
one room before it comes to the apparatus. (3) What size aerial
network and what size coil would you use for the distance men
tioned? (4) I propose using carporous Lcclanché cells; do you
think they would be suitable, and what powerwould be required?
(5) Would it be necessaryto put a fuse in between the aerials
and the apparatus, in case the former were struck by lightning?
(6) Is the indicator as satisfactoryas a Morsesounder? (7) Would
you give me the name of a ﬁrm (wholesale)where I could buy the
apparatusonly, not aerials.as I have no lathe or time to make it ?
(1) We recommend that you
use the highest aerial you can;
we cannot specify any minimum
height,as the powerandsensitive
nessof the apparatusused by dif
ferent amateurs varies so widely
that no deﬁnite ﬁgures can be
given for any part of an installa'
tion. (2) A bare wire is preferable.
You could carry it through the
room, stretchedbetweenporcelain
or ebonite insulators of suitable
design. Heavily insulated wire
could be used where the wire
passesthrough the wall, but an
ebonitetubewith barewire passing
through is preferable. (3) We
would recommend,0n the whole,
the type of aerial usedcommonly
now-a-days in the Navy and in
connectionwith other systems,of
as great length as you can make
it.
Use the best coil you can
afford, but rememberthat a half
inch spark ignition coil may be
made to signal a distance of 60
miles while some amateurs will
fail to get messagesat a mile or
two with a 6-in. spark coil. (4)
Carporouscellswill beuseless. Use
accumulators if possible; but if
must use primary cells, use
you
ichromates. Edison - Lalande
cells might give less trouble, but
they are expensive. (5) A fuse
would be useless. 'Amateurs
should avoid using the apparatus
when thunderstorms are about,
and whenever the apparatus is not in use, the _aerialsshould be
carefully earthed; in any case, the wire of aerial should not be
too thin. (6 and 7). We would recommendyou to use one of the
new carborundumdetectorswith a telephone. The wheel coherer
is better than a ﬁlings cohererand sotmder,but the carborundum
detector is far more easily constructed. We are not sure what
you mean by “ wholesale” in this connection. The Lodge-Muir
head Wireless Syndicate, of Elmers End, Beckenham, Kent, wrll
supply their receivers,but they are very expensive.
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the article, with working drawings, on A Model Screw
Tug,_ in our_issue of February 26th, i903. This issue is still
obtainable, price 3d. per copy, post tree.

Railway Compound Loco otlve and
[549] Midland
Carriage.
you kindly
H._L. W. (Belgrave)writes: (1) Co
send me a dimensioned outline drawing for a-in. gau e 7-16ths
in. scale of the Midland Railway 4—4—0 locomotive o. 1000?
ENGINEER pub
(3) Kindly tell me which number of Tun M00121.
lished drawmgs of an 8-wheeledMidland bogie coach?
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The News of the Trade.
0/

0/

[The Editor will be pleasedto rercit'efor reviewundcr this heading
new tools, apparatus,and maini'als
samplesand Particulars
mm»; are
for amateuruse. It must be undcrstoodthat these
free expressions Editorial opinion, no payment0/ any kind
right to
rrservesthe
The
Editor
accepted.
or
being required
criticise or commendaccordingto the merits 0/ the goodssub
mitted,or to abstain from insertinga reviewin any casewhen
thegoodsare no! 0/ suﬂicr'mlinlcrzslto his readers]
° Reviews distinguishedby an asterisk have beenbend on actual
thegoodsnoticed.
Editorial Mention
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Petrol the Lighting.
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There are no doubt many of our readerswho, residing without
companies,have to tall back
the sphere0! gas and electric
light
iant paraffin, as source oi illu
on the reliable but none too bril
these
conditions should give
under
living
Everyone
mination.
their attention to bookletwhich beingissuedby Messrs.Dutton
Row, London, W.C.,
Southampton
Street,
Co.,
Fisher
and
known as the
explaining the uses and application of what
" Carrnien Portable Gas." Brieﬂy,
system of lighting and
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(i) We reproduce herewith drawing of the No. 1000Smith
Deeley compoundof theMidland Railway. The drawing scaled
with dimensions for li-lll. or 2-in. gauge model. The diameters
oi the wheelshave been modiﬁed to suit small scale model, but
the curves oi the proposedmodel railway are sharp, then the
bogie wheels will have to be reduced in diameter still further
drawing of
(seeour Bsue for May 3, {906). _(2) You will ﬁnd
M.R. 8-wheeledcoach in our issue of December 3rd, i908.
E.W. C.
[604] From Machinist toEnglneer-in-Charge.
wish to become an. engineer taking
(Walthamstow) writes:
you
will
very
pleased
.3de
shall be
chargeof power plant.
me how to pr0ceed. At present am a machinist, having had
tour years’ experience,covering most types of machines used in
have a good knowledgeof engines(steam,
large machineshops.
gas, oil, and petrol), boilers, dynamos and motors, etc. Now,
would you advise meto seeka position in an engine or power-house
Pleasestate in what capacity
or in a works whereplant made
might seek to be employed, and whether should be able to
taking
a corn lete course in
earn enough to live 0n.
intend
am 19 years
technical institute.
mechanical engineeringat
of age.
Your experience as machinist will stand you in good stead,
but for securing entrance into a power-house more important
qualiﬁcation experienceas ﬁtter—experienceon erecting and
to try to obtain employment
repair work. Our advice to you
ﬁrm undertaking repair
as an iniprover (at livmg wage)with
where,
your machining experi
though
work. Look for a position
ence would be taken advantage of, you would be put to ﬁtter's
this,
combinedwith the technical
work also. Alter experienceof
position
study in which you intend to engage,you would be in
to enter upon power-houseexperience and would be properly
started on the road that leads to the realisationof your ambition
by becomingan engineer-m-charge.
a
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heating applicable to all classes of buildings whereinQight and
heat are required. By meansof burning petrol vapour in suitable
burners an intensely hot and smokelessﬂame is obtained, the
atter being applied to an incandescentmantle in much the same
way as is ordinary coal gas. The noteworthy featureof the whole
system,however, lies in the entire absenceof all machinery, gaso
meters,pumps, etc., which are necessaryauxiliaries in someother
system of petrol gas lighting. In this system the petrol is carried
n a simple and small tank,which is placedin any convenientplace
ontside—say,on the window-sill of thehouse—andnot lessthan 5 or

3

1
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hour. A feed-ﬂoat carburettor and an improved silencerare two
items in the speciﬁcation. The r kilowatt direct-coupledset is also
an ideal equipment for those requiring a larger-poweredinstalla
tion. It comprisesa vertical
trol engine, coupled to a slow
speed dynamo by meansof a exible coupling, and motintedon
a substantial cast-ironbase,with magnetoignition,water and petrol
tanksand pipes,exhaustbox with pipes from engine,and starting
handle. For yacht lighting, a rotary pump is usedto maintain the
necessarycirculation of cylinder cooling water, thus doing away
with the usualwater tank. We are pleasedto seethat on the lists
we havebefore us the makersclearly
notify that " no extras" whatever are
‘
,'4
required. That is to say, the sets are
absolutelycompleteand readyto start
upafterbeingtakenfrom their packin
casesand the foundationboltssecuredg.
Messrs. Bassett-Lowke's Staff.
The Northamptonsteamlocomotive
staﬂ of Messrs. Bassett-Lowke, Ltd.,
recently had an outing to London,
where the proceedingsincludeda visit
to the ﬁrm's branch in Holborn.
Here the party were photographed,
and the accompanying reproduction
shows what a goodly muster they
made. The eveningwas spent at the
Engineering Exhibition at Olympia,
and at the Japan-British Exhibition.

New Catalogues
and Lists.

MEssas. STUART-TURNER'S
6 ft. above the level of the burners
which it is to supply. The petrol is
led from this tank to the various
burners in a liquid state, through
smallcoppertubingof 3 mm.diameter,
and is converted into petrol vapour
(is, gas) at the burners. And that is
all! The reader will readily see the
good points in such a simple scheme
as this. The connectionsfrom the one
supply tank to thevarious burnersare
easily effected, as specially prepared
tee-piecesand joints aresuppliedwith
thecoppertubingfor this purpose. For
further particularsand prices,we must
refer our readers to Messrs. Henry
Dutton 81Co., at the address given
above, who will be pleasedto answer
all inquiries.

Electric Lighting Sets.
Messrs. Stuart Turner, Ltd., Ship
lskc Works, Henley - on - Thames,
are providing some very smart
and reliable generating sets of
various outputs, the one represented
by our illustration being of 3oo-watt
capacity. The engine, in this in
stance, is of the two-cycle or valve
less type. and the set is capable of
current tor thirt metallic
supplying
ﬁlament amps of to c.-p. ch, or of
charging a battery of fourteen cells,
requiring 35 volts, at 8 to 9 amps., at
a cost of, approximately, Id. oer

3oo-warr

LIGHTING

AND CHARGING

SET.
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S_cott Homer, Cradley,Staffs.In issuing a new and enlargedcata
logue of modern gas, steam, and
electric motors, drilling machines,
lathes, shapingmachines,and similar
tools, the makers draw attenﬂon to
one very commendablepointin regard
to their productions, viz., that the
goodsenter their works in the form
of ingotsand passthroughthe various
stages towardscompletion under the
direct supervisionof the ﬁrm. They
are thus able to guaranteethe quality
of every ﬁnishedarticle, and, as they
tell us, “for real honest work our
goods cannot be approached"; and
it is certain that a very great pride
is taken in the production of what
is listed. As well as a wide selec
tion of model makers'requirements,
the ﬁrm is prepared to undertake
the supply of special forgings and
castings to customers’own drawings.
on rece‘pt0‘ xd'
ingolazwlntgeesem
pos g ‘
-

~14
n

Messns. Basssrr-Lowkz's

NORTHAMPTON
STAFF VISIT THE
BRANCH
Snownooms.

LONDON
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The Editor’s Page.
UR

recent

reviews

0

interesting correspondence,
amongst which
is a letter from Messrs. ]. W. Lambert & Son, of

Bradford, pointing out that in one or two instances
their customers appear to have mistaken the true
purport of the notice of their cheap lathe, which
we published in our issue of the 13th inst.
The
in question seem to have overlooked
readers
the praise we awarded to this particular tool, and to
have seized on the minor defects we mentioned
as giving them legitimate ground for complaint
'
We therefore think it only
against the makers.
due to Messrs. Lambert that we should repeat our
statement—that the lathe is well worth the money
asked for it, and is, in fact, a most useful tool for
anyone requiring to do light work. As pointed
out in our review, the small defects we commented
on are such as can easily be remedied, and the
makers have not only promised to act on our sug
gestions, but. have offered to send us another
lathe with these hints carried out. We are pleased
to hear of these intentions on their part, and we
fully _believe that the result of their doing this
will be, not only to materially improve the lathe
they are selling, but to stamp themselves as a ﬁrm
anxious to see that their customers get the best
value.
We have already said that one
possible
object of our criticisms is to show the manu
facturer how he may improve his goods, and the
ﬁrm which not only has the enterprise to submit
its goods for our report, but which is keen enough
to proﬁt by our remarks, is the ﬁrm which is going
to gain the conﬁdence of our readers.

i

U

$

We publish elsewhere in this issue an account
of the Model Motor Boat Regatta at Victoria Park,
from which it will be observed that the quality
of reliability in running is still very far from being
with some
of
the model
attained. Chatting
owners on this occasion, we found a good deal of
diversity of opinion still existing on the subject
of racing rules, and it seems desirable that a standard
set of racing rules should be framed which should
govern not only the Wembley Park Challenge
Cup boats, but model motor boat racing generally.
Space prevents our dealing with this in the present
issue, but we shall return to the subject shortly.
C

i

i

Mr. S. Y. Knight, City Chambers, 47, Queen
Street, Cardiff, writes that he is now proceeding
with the preliminary arrangements for the forma
tion of a local Society of Model Engineers, and hopes
Mean
inauguration.
soon to report a successful
while he would be glad to hear from any interested
readers in his district who may not have seen the
notice we previously inserted.

Answers to Correspondents.

C. B. S.

observations on the subject of our
of trade goods have brought in some

October 27, 1910.
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(Edinburgh).—Thank
you for description
of scribing block; we are sorry not to be able
to use, as we have already published several
similar designs.
We are interested to note
that you have found naphtha a good lubricant
when planing aluminium.
C. H. P. (Dulwich).—The
assistant librarians at
the Patent Ofﬁce Library are extremely courteous,
and will willingly put you in the way of ﬁnding
the speciﬁcation and drawings you require to
see.
\Ve cannot undertake to look it up for you.
,P. S. (Erdington).——Thank you for the photograph
of your model railway.
\Ve have been pleased
to see this, but are sorry we are unable to ﬁnd
space for it in our pages.
S. W. (Reddish).——See
our issue of Sept. 1, 1904,
for diagram of valve-gear used on G.C.R. 4—4—2
and 4—6—0 type locos.
N. J. L. (Taunton).>—Please
refer to our two series
of articles—one on “An Electric Motor," and one
“
on
A Dynamo "—under the heading “ How It
Works."
These appeared during 1906 (Vols.XIV
and XV).

Notices.

\

The Editor invites wrrespondenceand 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. 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 6|
rejection. Readersdesiring to see the Editor personallycan only
do so by making an appointmentin advance.
Advertisementratesmay be ha d on application to the Advertiw
ment Manager.

Lin-nu.

d Howhro
to e 'terary portion of me
tingAnni:th
An corresponencere
and all newapparatusand pricelists, &c., for review, to be
to Tun Bun-0n, "The Model Engineer," 26-29, Poppin's Court,
Street,
Legion, Big.ting to aGvertisemcntsand depositsto be
oorresponencere
FleAelt1
" The Model Bngi'
addressedto Tn: onnn-rlslnnN-r Humour,
nea," 26—29,Poppin‘s Court, Fleet Street, London, B.C.
All subscriptions and correspondencerelating to sales of the
paper and books to be addressed to Pacival Marshall is Co.,
Poppin's Court, Fleet Street, London, B.C.
26-228,
SO Agents for United States, Canada, and Mexico: Spon and
to whom
Cbnmbu'lain,
Liba'ty Street, New York,
“a: oin theseoountrieoshouldbe adléxmsh .
all subscriptions

odm
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Building

The diagram (Fig. 1) shows the arrangement of
the formed coils, as applied to the armature core.
It will be noticed that any one coil occupies the
lower half of a slot, as at I (Fig. I), and the upper
half of another slot 1', there being four open slots
The illustration (Fig. 2)
at the outset.
between
therefore shows the preliminary operation of placing
the coils—that is, with the No. 1 arm of the ﬁrst
coil in, and No. 1’ arm poised above its ultimate
See that thekloose ends of coil are placed
position.
end.
again to
Referring
at the commutator
Fig. I, we see that 2 corresponds with 2', and so
These may all be put
on, till we reach 5 and 5'.
in and arranged as the ﬁrst coil, the upper arms of
all being poised as shown. At this stage we can

‘>

Mi?th

FIRST Con. IN AND Porsno.
now commence
putting down coils in the oppo
site direction—that is, to say, 24 and 24’ may
be put right in, because we have already put
in 5, which comes under 24’.
The illustration
Fig. 3—taken from the other side of arma
ture, as shown in Fig. 2—shows the ﬁrst ﬁve
coils poised, and the one behind No. I, viz.,
of
No. 24, put in and down, the arm (24')
which can be seen in position in the forefront
of the picture. It now only remains to work
backward till we reach No. Io, which comes under
5’, when it will be necessary
to raise the poised
arms 5' to I' to place in position the Nos. 10 to 6.
The position of aﬂairs with these latter in is shown

mm

a»:
In bond on worklawn,
dam. and upmmmls carried out in In: Moon. Enema:
Laboratoryand 5chool 0/ Mahmud.)

[7W “an, upp;;;undcr
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in Fig. 4. The ﬁrst slot, only half-occupied in
the picture, corresponds to 5', which can be seen
bent back and standing away from the core.
At this point it will be obvious that in placing
No. 6, which comes under 1', the latter must be

FIG. 3.—ARMATURE

WlTl-i

bent back, bringing a strain on it, unless we loosen
For this reason it is as
24' and a. few behind it.
well to only temporarily put down Nos. 24', 23’,
and 22’ at the outset; indeed, many workers do
not put down any of the upper arms of coils till
all the lower are in.
The relative condition under
this latter arrangement—with the last few coils

FIG. 4.—ARMATURE

WITH

put in—is shown in Fig. 5, in which also 5’ is
shown as the ﬁrst of the upper arms put down.
In any case, working backward we shall ﬁnd our
selves ultimately in the position—as indicated in
Fig. 6—in which the last upper arm of a coil is about
to be put down ﬁnally.
Under our ﬁrst arrange

ment this will probably be either Nos. 1', 24', or
23’, and under the second, as shown in Fig. 5,
No. 6'; for it must be clear that in this case, as
No. 5’ is the ﬁrst down on top, and we are working
backward, No. 6' must of necessity be the last.

SIX Corns m AND
i

November 3, 1910.

ONE DOWN.

In any case, a little care will be necessary in arrang.
ing and locking into position the upper arms of
the last few coils.
Among points to be generally considered
that coil arms should be placed in slots and carc~
fully tapped down with the hardwood drift alread v
mentioned and illustrated with the tools.
They

ark

ALL Cons IN wrm FIVE POISED.
should be in such position relatively to the slot
that, when ﬁnally down, no twisting is apparent
relatively to the other arm, also in bending any oi
the upper arms back, the lower arm should not
twist in its slot. For these reasons the arms
should be a good ﬁt in the slots, but not so tight
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that they are likely to have their coils displaced
when driving in. At this point it will be seen that
any discrepancy in the forming of the coils will
give rise to a good deal of trouble.

411

All these reasons lead me to the self-launching
model as being a fairer test of constructional
skill than any other, but there are also two more
First of all, it is
points which accentuate them.
actually a very much more difﬁcult matter to

Model Aeroplane Notes.
By “ AERQPHILE.”
Rising from the Ground.
The fact that I have recently had

a. number of
letters from readers in which questions havc been
asked relating to models capable of rising from the
ground, leads me to suppose that more attention
is being paid, or at least will in future be paid, to
this capability.
In this connection I must say
I have been surprised at the paucity of com
petitions in jwhich special classes have been re
but if I am
served ;for self-launching machines;
right in my interpretation of certain indications,
I believe _that this question will become more
And, I think, very rightly
prominent next year.
so, too, for it is only by this means that the per
sonal element of the model-launchers can be
There is no doubt at all that, given a
eliminated.
high-speed and heavy machine,a “beefy” man
can make it ﬂy considerably farther than a weaker,
This, of course,
though none the less skilled, one.
is :not as it should be, otherwise model aero
into mere
plane competitions >will degenerate
trials of strength. There is also the matter of
stature to be considered, and although it may seem
to border on hair-splitting to bring this question
in, still there is no getting away from the fact that
a 6-it. man has an advantage of at least 9 ins.
in reach over one whose height is only 5 ft. 6 ins.,
and with a model having a gliding angle of, say,
1: in 8, this means an advantage of 2 yds., which
is larger than the margin by which many com
petitions have been won.

Fro. 6.—ARMATURE

FIG. l.——~D1AGRAM 0F Wmnmcs.

(See page 409.)

design a model to rise from the ground than it is
There is the ad
for one which is hand-launched.
ditional weight to be taken into consideration,
of plane-angles which,
apart from the choice
whilst giving a quick lift, shall still not impose sucli
resistance
as to cut the free ﬂight unduly short;
and the latter, I can state from personal ex—
is a problem that cannot be solved off
perience,
hand, or, indeed, as easily as it can be in the case

WITH ALL Corns IN AND LAST ONE UP.

(See pages 409 and 410.)
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of the full-sized machine, one at least of the planes
of‘jwhich is controllable by the pilot.
Then'for the second point, we have the fact—
the self
which is, I think, undisputed—that
launching model is altogether more realistic, and
therefore more interesting than any other. Also,
it should be decidedly more instructive, for, after
all, every full-sized machine must rise from the
ground by its own power to be of any practical
value; so if the model is to be, as it should be,
an experiment towards the perfecting of the real
thing, it, too, should conform to the same require

November 3, 1910.

track of smooth planks laid end to end, and of a
total length of about 20 yds.
If the ends of the
planks were nicely squared and registered
with
spigots, smooth uninterrupted
going would be
assured,
and the expense would be altogether
The models would be restrained from
triﬂing.
leaving the track by low strips of wood tacked
down the edges of the planks, and the width would,
I believe, be sufﬁcient to take nearly all models;
but, of course, if it were required, a wider track
could easily be made.
If it was desired to test the steerability of a
model whilst running along the ground, as well as
in the air, a semi-circular track of smooth linoleum
laid down on a ﬂat piece of mown turf would,
I imagine, answer the purpose well, and would
provide a competition calling for very great skill
in adjustment of the planes and rudder.

ments.

In my Opinion a most interesting competition
“
could be made by taking all kinds of
rise-from
"
and dividing the total
the-ground
machines,
free ﬂight by the distance required to get 06.
I believe that this would give a ﬁgure of merit

QM.'

Iﬂmwulwr-c

Mum's“
'v

MM
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applicable to all Sizes of elastic-driven models,
so that for a. competition of this sort division of
the entrants into classes would be entirely avoided.
As to a launching ground, this, I must admit,
presents the greatest difﬁculty, as it is quite absurd
to expect models of less than about 10 ft. spread
I am often asked
to get up into the air oﬂ grass.
by correspondents if certain models may be ex
pected to get up off a well-mown lawn, but my
own experience—and I have tried hard to achieve
this desirable end—is that it cannot be done ; the
grass "gives" too much, and consequently oﬂers
One has only to compare
far too much resistance.
the riding of a bicycle over grass and over a. road
(even 'the worst kind) to appreciate this point.
I have found that a comparatively rough gravel
ath is much better than the smoothest lawn, but
it requires to be free from loose stones, otherwise
the model gets turned aside, and refuses to keep
to the track.
But I think the “ground “ difﬁculty could be
solved by making quite a narrow—9 ins. say—

[W

Pages 409—41 1

It must also be remembered that in making a
model aeroplane rise oﬁ the ground its eﬂective
free ﬂight is reduced generally by a good deal more
than one-half, so that quite a small ground would
be required. Indeed, for such models as one-ouncers
I fancy a good big hall would be sufﬁcient.
Provided that they were furnished with Suﬁl
ciently powerful shock absorbers to guard the pro
pellers and the planes, quite big machines might
As a criterion, they
be ﬂown indoors in this way.
could be required to make some sort of mark on a
vertical screen placed as far as possible from the
end of the starting point, and the model which
the highest mark would, of course, be
registered
This would be equally fair
declared
the winner.
all round, as the height gained after a free ﬂight of,
say 30 ft., may be taken as directly proportional to
the full distance ﬂown.

I make these suggestions in the hope that they
will prove of some value and interest to the model
clubs and associations throughout the country.
These clubs are liable to stagnate for want of
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something to do in the winter, and it would be a
great pity if this avoidable stagnation were allowed
to damp enthusiasm. Weekly, or monthly, com
petitions on the lines I have suggested would, I
am sure, do much to keep interest alive. In this
connection I should like to hear from readers in
the London district who would care to enter a
competition of this sort, as, if I found there was
sufﬁcient likelihood of support, I would see if I
could organise a meeting, for which I for one would
be only too happy to give a prize or prizes.

Motor Cycle Notes.
By " PHOENIX."
Brakes on Side Car Machines.
A medical correspondent in Leeds writes

me

concerning the question of braking power on motor
bicycles used with side cars, and says he thinks the
matter ought to receive the serious attention of
I agree with
those who employ such machines.
him, and consider it one of the most important
points which side car-ists have to deal with. The
ordinary brakes provided on the motor cycle, when
properly adjusted, are sufficient to hold a side car
combination on practically any down grade, pro
vided, of course, that the machine is driven very
slowly before entering on the steepest descents.
But the worst of it is that so many motor cyclists
do not give the proper amount of attention to the
condition of their brakes, and although we do not
hear of many serious accidents arising from brake
failures, there are undoubtedly many minor accidents
" near shaves " which might be avoided
and very
if greater care were taken in keeping the brakes
in tip-top order.
I do not altogether advocate the equipping of
the side car wheel itself with a brake ; at all events,
not one which can be controlled by the passenger,
for the reason that in motor cycle driving there
" man at the wheel " to ensure
can only be one
safety, and the ﬁtting of such a brake to be con
trolled from the handle-bar makes it necessary to
connect and disconnect the mechanism every time
the machine and side car are put together or taken
Still, this is no great matter, and by the
apart.
aid of a Bowden wire arrangement it could, I have
It is imperative,
no doubt, be easily accomplished.
however, that the control be entirely in the hands
of the driver alone.
extending to some
In my own experience,
30,000 miles with side cars in all parts of the
country, I have never felt the need of a third brake,
those ﬁtted to the bicycle wheels with the com
pression of the engine as an additional stopping
medium having always amply sufﬁced; but it
might be an advantage to employ the third brake
where much riding in a hilly district is consistently
done, and, after all, it can be both cheaply and
easily arranged.
Engine Automatically Slowing Up.
A Cardiﬁ reader has consulted me as to the
" the
reason for what he terms
inexplicable be
“
of his motor cycle engine, which he says
haviour
propels the machine splendidly for miles on end,
up hill and down dale, and then quite unexpectedly
and automatically slows up, without any'alteration
of the levers or interference of any kind on his
“
The
part. My correspondent goes on to say:

l
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starts up readily and runs with the utmost
regularity and satisfaction for long periods at a
time, and then, without the slightest warning, it
automatically slows up and would certainly stop
if I did not immediately close the extra air lever and
resort to pedalling. It seems to make little differ
ence if I open the throttle wide.
I shall be very
glad if you can explain—and tell me how to cure
——the trouble."
My view is that it is a fault in the carburation
of the mixture which causes the engine to slow up
of its own accord ; and, although my correspondent
assures me that the throttle and air levers on the
handle-bar are “ as ﬁrm as a rock," I am of opinion
that the air slide is opening automatically, thus
admitting too much air, and weakening the mixture
so as to bring it below explosion point.
In wire
operated slides, as ﬁtted to handle-bar controlled
carburettors, it is quite possible for the wire to
stretch and allow the slide it controls to open
(where the opening movement is in a downward
direction) ,while the lever itself remains stationary;
and all that is required to remedy matters is to
take up the slack thus occasioned.
Of course, my
correspondent’s trouble may be brought about by
some impediment in the petrol or mixture supply,
but I WOuld advise him ﬁrst to make sure about
the condition of the slides.
engine

l

Difficulty in Removing the Cylinder.

Another correspondent, writing from Inverness,
a not uncommon complaint in describing
the difﬁculty he experiences in getting the cylinder
of his motor cycle engine oﬂ when desiring to clean
away carbonised deposits or examine the piston
" The
He says:
rings.
engine is not a new one;
indeed, I believe it has been in use fora considerable
time, but the machine only recently came into my
as a second
possession
(or third) hand purchase,
and the compression being poor, I decided to take
the cylinder off to investigate the condition of the
At ﬁrst the cylinder began to lift
piston rings.
off easily, but I had a terrible job getting it to
clear the piston at the bottom, and the same trouble,
of course, when replacing it. The rings seem to be
a slack ﬁt once the piston properly enters the
cylinder, and I think they ought to be renewed, as
even now the compression is far from good, although
I have ground the valves and thoroughly cleaned
Yet, if I ﬁt new rings, I shall
piston and cylinder.
have a still tougher task in getting the cylinder on
and off.“
It is evident from this that the cylinder, having
seen much use, has worn taper, and that the
portion of the bore below the travel of the piston
is appreciably smaller in diameter than it is through
out the stroke, thus making it a diﬁicult matter
to compress the rings so that they will pass through
The only real
the smaller, unworn, portion.
remedy, and one which will eventually restore the
compression enh'rely, is to have the cylinder re~
bored and a new piston and rings ﬁtted. Then,
with a true parallel bore throughout, the difﬁculty
of removal will disappear, and with the cylinder
rings, there
slightly larger and compression—tight
will be a considerable increase in the power de
velopment of the engine.
A Two-speed Gear for “ Triumph ” Motor
voices

Cycles.

that a
It is obvious from my correspondence
”
“
motor
Triumph
number of readers
possess
bicycles, and many, if not indeed the whole of them,
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willlbe interested to know that the Triumph Com
pany has patented a form of two-speed gear for
motor cycles, sectional drawings of which appear
on this page.
The mechanism is described as a
planetary reducing gear and a multiple friction
clutch of improved construction, these elements
being so combined that a considerable advantage
over existing gears is obtained. Fig. I shows this
gear in longitudinal vertical section, and Fig. 2 is
a. part sectional view showing the chief parts
The belt pulley A is mounted on a
separated.
sleeve B, which sleeve carries at its other end the
clutch C or its
inner member of the free-wheel
It also carries the driving wheel Q
equivalent.
which gears with pinions D and E, supported in a
suitable casing F. These pinions are compound,
the driven element E engaging a sun pinion attached
Between the inter
to the hub shell G, as is usual.
mediate sleeve B and the hub shell are arranged
the clutch-plates which engage splines L and M
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at the forthcoming OlympiaﬂMotor
Cycle Show.
and it will be looked for with the greatest interest
by motor cyclists generally.
What Sufficed to Stop a Powerful Motor

Bicycle.

I have received from a. well-known racing motor
cyclist, whose name often ﬁgures large in the doings
at Brooklands track, a small paper-lined box which
at ﬁrst glance appeared to be empty, but on closer
examination proved to contain a microscopic
particle of metal like a tiny ﬁling, resembling in
This
size a very short piece of watch hair spring.
almost invisible piece of metal, however, sufﬁced
to bring a powerful motor bicycle to a. complete
standstill from a speed of nearly 60 miles per hour
“
“
the sparking plug, and thus entirely
by
shorting
the
chances
of the rider in the race.
spoiling
Replies in Brief.
H. D. (Chesterﬁeld).—(I) A spring fork may, as
you say, be more of a luxury than an absolute
but you would be well advised to pay
necessity,
extra for it all the same.
(2) A lowcompression
and a poor compression are not synonymous terms.
This point was explained in a previous note.
"
"
size of tank you
AXIM
(Liverpool).—The
refer to will be suﬂicient to hold two gallons of
petrol if you arrange to carry the engine oil in a
separate receptacle.
C. M. H. (Keswick).—(I)

85 mm. by 87 mm.
(2) Yes, dry batteries will suit for ignition pur
poses, but if you employ them you had better use
a plain coil, as a trembler coil will be too expensive
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in current consumption.
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The Electrophone.
By F. RUDOLPH GRIFFITHS.
following article has been written in
answer to a reader's query. The subject,
however, is one of such general interest that
it has been thought deserving of more exhaustive
treatment than could be accorded it in the Queries
column.
The electrophone is a special application of the
for the purpose of giving connection to
telephone
etc., in such
theatres, concerts, political meetings,
a manner that such entertainments and meetings
can be listened to in our own homes, or at our
Theoretically, there is no differ
business premises.
the microphone used for general
ence between
telephony and the electrophone; the difference
is one of construction to meet special requirements,
which has been arrived at after years of careful
investigation and study. The transmitter, which
has been found to give the greatest satisfaction, is
Fig. I gives a descriptive
of the granular type.
drawing of this transmitter, one view of which
is a sectional elevation, and the other a front
elevation. I might here state that the only real
this transmitter and others
difference
between
is that instead of a connection going from the
back of the carbon electrode, and one from the
carbon diaphragm, as in all standard transmitters,
the carbon block or electrode is split and each
half insulated from the other, and a connection
the
carried from each half of the split block;
between
diaphragm giving electrical continuity
This
the electrodes through the carbon granules.
is clearly shown in the diagrammatic sketch Fig. 2,

THE
TRIUMPH CYcu: Cos.’ TWO-SPEED GEAR ron
Moron CYCLES.
on the hub shell and also the sleeve B.
The casing
F containing the gear is provided with a brake

band ].
The operation of the gear is easily explained.
When the clutch H is disengaged by compressing
the springs N through the push rod 0 and the
brake band 1 caused to grip the casing F the driving
sleeve B rotates the sun pinion, which in turn
rotates the compound pinion D and E held stationary
in the now ﬁxed casing F.
This rotation is transmitted from the pinion E
to the pinion K ﬁxed to the hub shell G. The hub
shell is, therefore, driven either slower or faster,
according to the arrangement of the gearing.
When the brake band J is disengaged, then the hub
shell is driven direct from the sleeve B and not
-In most cases when the
through the gearing.
clutch is engaged the power is transmitted through
the gear teeth.
1 cannot say how far it is correct, of course,
but rumour has it that we shall see this gear, or
something very nearly resembling it, ﬁtted to some
of the machines of the Triumph Company's stand

The Model Engineer and Bloctrlclan.

A being a_standard transmitter and B the electro
phone transmitter.
Referring again to Fig. I it
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DIFFERENCE BETWEEN
TRANSMITTER.

ELECTROPHONB

size),
usually about six Leclanché (No.
accomplished by means of a special mechanism
This apparatus is
ﬁtted to the induction coil.
2
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will be seen that the transmitter has been designed
to give very accurate adjustments between the
electrodes
and the diaphragm, a screw being
ﬁtted at the back for this purpose, which presses
on a steel spring to which the electrodes are ﬁxed,
and insulated from. A piece of felt separates the
two electrodes,
and a ring of felt is cemented
to the diaphragm and encloses
the electrodes,
and thus forms two chambers or cells, in which
is secured the granular carbon.
The case is made
up in three parts, viz., the mouthpiece, case ring,
and transmitter case.
These are very clearly
shown in the photograph Fig. 4 ; Fig. 5 is a photo‘
It will be
graph of the complete instrument.
noticed that the case of the transmitter springs
into a U-shaped pillar; this is done so that should
a transmitter go wrong through any cause it is a
The
simple matter to remove and ﬁt a new one.
stand is so constructed that a thick piece of very
pliable felt is interposed between the stand and
the baseplate
of ﬁbre;
this is in many cases
to prevent vibration.
Another good
necessary
method of preventing vibration is to mount the
whole instrument on a strong spiral spring.
Special circuits and apparatus are necessary to
meet different requirements in the cases of listening
to theatres,
sermons,
political meetings,
operas,
etc., but only two typical cases are chosen for
illustration, on account of their general interest
When
and, to a certain extent, simplicity.

GIJIPN

415

at the theatre, and of course
would not dc to
send messengers
round switching on the cells at
the theatres desired.
Thef'connecting up of local

I
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TRANSMITTER.

theatres are being given electrophone connections
special apparatus has to be ﬁtted at the theatres
for connecting up the battery supplying the
current to the microphones, as the latter have
been found to work best with
battery installed
a

776mm?

5'4“
(Scalel:

.62er

Two-thirds full size.)

shown in Fig.,3, and consists ol the standard
induction coil ﬁtted with a pivoted armature, to
which an arm with a ratchet-tooth lever is at
tached.
The ratchet wheel, against the rim of
so ccnstructed that
which a spring presses,
is

Fro.

fl:

l
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every alternate tooth is an insulated one. When
is desired to connect up, a momentary strong
current is sent through the lines and through the
secondary winding of the induction coils, which
the core,
attracts the armature and
energises
ratchet, and moves the wheel one tooth, so that

so as to be adjustable to the listener's ears.
Each
receiver is kept in a separate circuit, so that if
one breaks down, or is faulty, the other would in
all probability be left working.
Now, taking the case of political meetings,
apparatus and circuits in many cases have to be

it
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INDUCTION Corr.

AND

the
the spring makes contact, which completes
primary circuit in which the local battery and
To disconnect, a
microphone are connected.
strong current is again sent through the lines,
care being taken that it is in such a direction as
to assist the magnetism due to the local battery;
this again attracts the armature and moves the
ratchet wheel another tooth, so that the spring
now rests on an insulated part of the rim, and so
This switch must
breaks the microphone circuit.
not be too sensitive, as then the primary circuit

i

i

AT

THEATRE END.

ﬁtted at very short notice, and as the speeches
are in most cases taken down in shorthand it is
essential that the quality of transmission beof the
\Nhere possible two separate lines
highest class.
are provided right through to the place of hearing,
it will not absolutely
so that if a fault develops
break down the service.
The two lines are shown
in diagram Fig. 6, at ofﬁce Nos. I and 2, terminating
both at the subscriber, exchange
and hall on
jacks. To each circuit six transmitters of the
type described are ﬁtted, four being ﬁtted in a

MOUTHP/ECE

FIG. 4.
would keep the armature down. The adjustment
is done by locking milled nuts, which counter
balance
the armature, arm and ratchet tooth.
A pair of receivers are supplied to the listener,
mounted on the end of a spring fork terminating
on a handle and ﬁtted with special swivel joints,

situation near the principal speaker, and the other
two being suitably arranged to the speakers of
less importance, should they be speaking at some
distance on the platform from the principal speaker.
As a general rule four transmitters in uSe at one
time have proved sufﬁcient. The primary of

The Model Engineer and Electrician.

k
g

i

R1?

tive jacks, connect both pri
.
mary and secondary wmd
ings
simultaneously.
Plug
No.
provided so that
the
the man at
hall super
vising the electrophone ar
can
rangements
listen and
ascertain that everything
OK. and shall also know
whenfto connect and discon
nect without leaving his sta
tion.
The condensers
are
inserted so that his receiver
when so connected will not
shut the current passing to
has been found
line; and
in actual working that six
are necessary
in this case,
and also that two in each of
the lines at the exchange
are necessary to equalise the
volume
of sound when
ofﬁces or
speaking between
short and long lines simul
taneously, and also to pre
vent an earth fault on any
one line aﬂecting the trans
mission on the other lines
connected.
All the lines end
on jacks, and indicators are
connected on to the inner
contacts, so that calls may
be made and the indicators
dropped, thus closing a local
bell circuit should the plugs
be left out of the jacks for
any reason.
The plugs and
and
associated
apparatus
are used for calling when
this happens, 1'.e.,'when the
plugs are left out of the
All
jacks at the exchange.
jacks, indicators, plugs, con
etc., as shown in
densers,
the circuit diagram (Fig. 6),
are mounted on a suitable
Switchboard,
wall - pattern
ﬁxed, one at each of the
of the subscriber,
premises
exchange, and hall, each being
in charge of a. competent
The connecting and
man.
instrument cords are arranged
in sets of three, in order
that one plug can be in
serted into the jacks con
nected to the hall line and
the other two into jacks to
Receivers
the two ofﬁces.
at the subscriber's end can
be connected up to thirty
. two
double
electrophone
type. The receivers so used
should be connected up in
two parallel rows of thirty
shown
two in series; this
4
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one of two storage cells, each
having three such cells.
The
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being inserted in their respec
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Engineer

in electrophone subScribers’
section
of diagram
(Fig. 6), in this instance only six doublereceivers
If by this
being shown on account of space.
method one receiver becomes disconnected, each
double set will still have one receiver working.
Special attention is given to the arrangement of
the transmitters, as on it the success or failure
of the hearing depends.
Objections are some
times made by the speaker if the transmitters are
but
put in a somewhat too obtrusive position;
in most cases with a little tact these objections are
overcome.
The best position is such that the
cannot turn his back upon the trans
speaker
mitter, otherwise they may be ﬁxed as close as
to him. The best height is about 3 ft.
possible
from the ground, or platform level, if on a plat
form, although if this is not possible good results
may be obtained at ab0ut 1 ft. The stand carry
ing the transmitter is always decorated tastefully
to suit those interested, and in many cases the
decoration may be such as to almost hide the
transmitter and yet not interfere with the efﬁciency
of the transmission.
To give some idea of the efficiency of the—arrange
ments just described,
I might add in passing
that in September, r909, the two-hours' speech
which Lord Rosebery delivered in Glasgow was
listened to in London and reported in the London
Evening News within a few minutes of the con
clusion of the speech in Glasgow.
A simple yet very effective electrophone system
can be made and installed in the rooms of one’s
house, so that persons in one room can hear con
versation, songs, etc., that are going on in rooms
in other parts of the house, if the following direction 5
and instructions are closely followed.

and

Electrician._

November 3, 19:0.

A and B are
sioned details of the various parts.
the base and mouthpiece which are constructed
preferably of ebonite; but if this is not procurable,
or too expensive, a good hardwood could be used
“41‘!
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both for eﬂi
The transmitter recommended
ciency and ease of making is shown in drawing
Fig. 7 in section and elevation, Fig. 8 being dimen

47'

C‘ D .

TRANSMITTER.

as a. substitute.
C is a
stud for ﬁxing the
terminal
electrodes
made of brass.
The correct ﬁnish, of
would be given to the case, irrespective
course,
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of the material used.
D is a soft felt washer
to the diaphragm F by shellac or Sec
cemented
cotine, B being a felt separator to divide the
F is the carbon diaphragm and G one
two cells.
of several paper rings used as packing washers.
H is the carbon electrode turned with groOves to
The correct
give a greater surface for resistance.
distance from the top of the electrode
to the
under side of the diaphragm is about -015 in.
The carbon electrode should be made from good
sible polished, as also
quality carbon, and if
should the granules.
he
writer recommends
that the material for the electrodes, together with
MI
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sizes given, and glued on to the paper core, which
is then ﬁtted with soft-iron (Swedish)
wires of
about 22 S.W.G., 2 9-16ths ins. long. The primary
winding consists of three layers of 25 S.W.G.
single cotton-covered wire, which gives approxi
mately 456 turns and about 1 ohm resistance.
The ends of the wires are brought out through
suitable holes in the cheeks and spiralled. A
layer of good quality paper, preferably rice-pa
,
'
is next lapped round the primary, and the win
g
of the secondary commenced.
This consists of
1,200 turns of 31 S.W.G. single silk-covered wire
an
giving
of 25 ohms.
approximate resistance
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the granules and the diaphragm, be purchased
manufacturing
from some high-class telephone
The British L. M. Ericsson
company. Messrs.
Co., Ltd., Byron House, London, would supply
If care, how
these three items for a few pence.
ever, is taken good results can be obtained by
crushing a Leclanché carbon or a bit of arc-lamp
carbon and sifting same to get the granules fairly
A substitute for the diaphragm
uniform in size.
can, however, be made by procuring a thin disc
of pine wood, or even suitable cardboard, and
ﬁxing in the centre a thin disc of carbon, sufﬁ
ciently large to take the felt ring D; the connec
tion to this being made by means of a thin copper
wire carried through the case.
The induction coil best suited to work with
this transmitter is shown in Fig. 9, and is con
structed as follows. A piece of iron rod or other
suitable hard material is procured, having an
outside diameter of ri-32nds in., and round this
is wound brown paper, which is glued or gummed
every layer, until it has an outside diameter of
in. This is put on one side until it sets quite
hard. Wooden cheeks are then made to the

i

Cincurr

FOR Room 'ro Room.

The ends are brought out as usual, and the whole
winding space covered with a few layers of paper
and ﬁnished off with a. covering of bookbinders'
cloth, or some such material. The ends of both
primary and secondary windings should be of
larger gauge than the winding wire, so that they
will not be so readily broken, and they should be,
preferably, attached to suitable tags.
standard text-books
There are several
good
giving dimensioned particulars of ﬁrst-c155 re
ceivers, but I think the best way would be, if the
model-maker does not wish to go to the trouble
of constructing one, to advertise for one in
" columns of this journal.
"
the Sale and Exchange
for
The circuit
connecting the electrophonc in
the different rooms is shown in Fig. 10, four
rooms being shown—r, 2 and 3 being installed with
transmitters, and 4 with receiving or listening
apparatus. More transmitters could be connected
in each room according to circumstances, and size
of room as required. Two transmitters are shown
connected to Room I. The primary winding of
the induction coil is joined in series with a set of
six Leclanché cells, the switchhook or switch,

THIRD-CLASS sleeping-cars are shortly to be intro
duced on the Swedish State Railways, says the
Engineer. The ﬁrst route on which they will be
'
employed is between Stockholm and Malmo, and
the extra charge has been ﬁxed at 2i kroner (about
25. 9d.).
First and second-class
sleeping-cars are
already provided on this route, the supplementary
fare being 55. 6d. in the ﬁrst class.
In the third
class sleepers each [compartment holds six berths,
arranged in tiers of three.
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Designing under the Length
and Sail Area Rule.
l

By R. P. KITCHINGMAN.
yachtsmen who want a simple
measurement rule, and one that will produce
S.A.
a ﬁn-keel type of boat, the old L.
model

&

OR the

CONSTRUCTION

Rule would be very hard to beat.
most simple, namely,
L.W.L. x S.A.

L.W.L.

The formula

is

BEFORE

6000

the load water line and S.A.
the sail
area.
Although this rule
very largely used by
model yachtsmen, there are still some who think
No doubt freaks can be designed
favours freaks.
under this rule, but when raced against the more
normal type of boat they are generally beaten.
When small full-sized craft are designed under this
rule, they are of a very extreme type, but a. model
to be successful cannot be designed on the lines of
a full-sized freak, for the simple reason the model
has to have more displacement in proportion than

it

perienced.

'
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FOR “SPEEDWELL”

Any point not made clear
MODEL ENGINEER.
will be gladly explained if any diﬂiculty is ex

'
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The action is as
the lines and the transmitter.
follows:
when anyone in any room in which a
the carbon
is
transmitter
connected
speaks,
granules are disturbed, due to the vibration of the
diaphragm, and a change of resistance takes place
through the primary winding in exact proportion to
This
vibrations of the transmitter diaphragm.
change of resistance in the primary winding of coil
induces a current in the secondary winding, which
varies in intensity in the exact ratio as the change
of potential varies in the primary, and thus at
tracts the diaphragm of the receiver in proper
tion and reproduces in the receiver the vibrations
exactly corresponding to those of the transmitter.
Should it be necessary to listen on the three lines
at the same time, join all the A lines together and
all the B lines together; this puts all the micro
phones in parallel.
From the drawings and descriptions in the
foregoing article the writer thinks that a good
idea may be gained of the principle of the electro
phone, and also, if the instructions are carefully
followed, a really efﬁcient electrophone system
could be made and ﬁtted by any reader of THE

Electrician.

and

I. . .l,
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the real yacht, neither has she any crew on board
to lie out to windward and so act as shifting ballast.
Of course, models designed under this rule are of
an extreme type—that is to say, everything below
water is cut away as much as possible.
An interesting problem when designing a ﬁn-keel
I
boat is to decide upon the shape of the ﬁn.
give ﬁve sketches of some of the different types of
No. I is a great favourite with
ﬁns for models.
It is considered that
some people.
as the ﬁns are a good distance apart
they keep the model steady when
The wetted surface is also
sailing.
small.
No. 2 has not much to recom
mend it, as the wetted surface is large.
No. 3 is a very good type: it has less
wetted surface than No. 2, but still
the boat would be a steady sailer.
No. 4 is the same as No. I, only it
has a sort of tail on the after ﬁn.
This pattern of keel was adopted by
Mr. Kelly, of Ireland, and he said the
tail made-the boat a very steady
sailer,
and although increasing the
wetted surface a little, this was more
than counteracted by the steady course
the model sailed.
No. 5 is a sort of
compromise between Nos. 3 and 4.
It does away with the double ﬁn as
in No. 4, which some people do not
care about, and has a little less wetted
surface than No. 3.
It is this type of ﬁn I have chosen
for the Io-rater design given.
Should
any reader prefer one of the other
type it would Be a very easy matter
to alter Speedwell’s
ﬁn.
It will be
seen from the design
that the ﬁn
has been kept short, perhaps too short
for some people's liking, but the cen
tre of lateral resistance is not excep
far forward, and, with a
tionally
proper sail plan, the boat ought to
steer all right.
It is not easy to say which type
of ﬁn is best;
some model yachts—
men
prefer one type, some another.
One of the most successful
boats
in London has the type of ﬁn keel
shown by No. 3.
In designing Speedwell I have en
deavoured to get a. boat that would
be successful
on a fairly
sheltered
pond. Her wetted surface is small,
Snowmo
so she ought to prove a fast boat
to windward in moderate winds. The
following are her leading dimensions :—
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BUILDING SPECIFICATION.
Stem, mahogany, i-in. (sided).
Wood keel, mahogany.
Stem-piece, mahogany, i-in. (sided).
Fashion-piece, mahogany.
Inwales, pine, i-in. x}-in., to run from stem
to fashion~piece.
Frames, pine, i-in. sided x 5-16ths in. moulded,
sawn

to shape.

\

No. i.

No. 3.

/

\

Length over-all, 54} ins.
Length on water line, 37; ins.
Beam, extreme, 1:} ins.
Overhang forward, 8 ins.
Overhang aft, 9 ins.
Draught of hull, 2} ins.
Draught extreme, 9 ins.
Displacement, approximate, :7 lbs.
Sail area, r,6oo sq. ins.
Rating

17§6§02§99=

1°

NO. 4

N0. 5.
VARIOUS Possmu: Forms
Planking,
'

or FINS.

kin.

cedar,
gold size to be put
each plank as it is laid.
Deck, yellow pine, to go on in one piece.
Fastenings, brass screws.
Spars, yellow pine, to have two coats of
between

copal varnish.
Sails, silk union, taped round
edges.

the

cross~cut

Fittings, best quality model yacht ﬁttings.
Ballast, lead.
The inside of boat to be covered with linen,
stuck on with Jeffrey’s liquid marine glue, after
which to have two coats of lead paint. The outside
of hull to have three coats of copal varnish.
One reader suggested that bent frames should be
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used instead of sawn ones.
I think, however, they
would be very liable to spring out of shape.
It is
no good troubling to design a boat if she is going
to be pulled out of shape in the building.
I think
it would be next to impossible to bend frames for
either of these three boats—that is, to have all the
frames bent and to be spaced 2* ins.
If some
only were put in bent or if they were spaced closer
together there would very likely be no saving in
weight, as no doubt the bent frames would have to
be elm or oak, whereas
the sawn ones are pine,
which is a lighter wood.
The bent frames would
be more likely to break than sawn ones, as the bends
would be so sharp.
The moulding of the sawn
frames might, perhaps, be reduced I-I6th in., but
if the screws are allowed to come through the
frames they are likely to split, and if {-in. screws

Tue DERBY M.Y.C:

SOME

are used instead of ﬁ-in., they will not pull up very
well.
Some people
like a very light hull, and
cutting down weight is a very interesting thing and,
of course, the builder can vary the construction
to suit his own taste.
One thing that must not be
overlooked is, that models have to stand a good
deal of knocking about.
Also when sailing and a.
collision is imminent the model still keeps going
merrily on.
The accompanying photograph shows the parts
of Speedwell.
The stem and stern-piece are shown
reared up, underneath these is the fashion-piece
showing the rabbet for deck, in front are a pair of
frames with binding strip on.
The other part is
the wood keel.
(To be continued.)
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Club Doings.
Derby Model Yacht Club.
The past year has been one of the most successful
and proﬁtable ones since the formation of the Club
in 189i. Six rz—metre yachts have competed
successfully in inter-club matches versus Wirral,
North Liverpool, and Bootle Model Yacht Clubs,
winning the Northern Model Yachting Association
Challenge Cup. The following old standing model
yachtsmen are amongst our members :—Mr. Chas.
Oglivy, who is 79 years of age, and one of the
oldest members in the Northern district, being a
member of the Liverpool Model Yacht Club ﬁfty
He designs and makes his yachts,
eight years ago.

MEMBERS

AND THEIR

BOATS.

and has had the pleasure of winning about forty
four ﬁrst and sixty second prizes.
Last year he
became the proud possessor of a splendid silver
rose bowl presented
by T. Bell, Esq.,
challenge
T.C., in open competition against all classes in the
Club.
Mr. D. Houston, another model yacht club
member of over thirty years, who is also a designer
and builder and sailor, has won about fourteen ﬁrst
and twenty second prizes, in addition to the Mayor's
gold medal in 1908—09 ; also Councillor Bell's silver
challenge cup three years in succession, and a gold
medal at Llanfairfechan in September last, scoring
His yacht
31 points out of a possible 32 points.
was greatly admired by the members
of the
two Belfast clubs, who, unfortunately, were un
able
to try conclusions with him.
Mr. G. J.
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Thompson has also designed his own yachts, winning Mr. A. Watson's silver cup in 1892, the Mayor's
gold medal in 1907 (the ﬁrst given for competition)

Two VIEWS or

THE

his power for the welfare of the Club. Herewith is
given a photograph of the team and yachts, and
one of our last 12-metre races for the year on our

“ALBAIizoss”:

for the local yacht clubs; also THE MODEL ENGINEER bronze medal in 1908, and twelve ﬁrst and
sixteen second prizes. Messrs. J. Taylor, D. Davies,
and Charles Oglivy, junr., have designed
and
successfully won a number of ﬁrst and second prizes.
The members
are to be congratulated
upon

Tm: DARWEN M.Y.C.:
of Mr. Wm. Kerrin,
the services
179,
having
Letherland Road, Bootle, a most indefatigable hon.
lecretary, who is at all times willing to do all in
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SOME

Danwan

M.Y.C.

“duck”

pond, where we have to sail the last
race for the year.—-W. H. HALLIDAY
(member),
322, Hawthorne Road, Bootle.
Darwen Model Yacht and Englneerlng Club.
Herewith we give a few photographs taken during
the p0wer-boat race on Saturday, October 8th.
rz-metre

or

THE

POWER Boa-rs.

This is our ﬁrst season, and we have only three
boats, via—steamboat Albatross, 5 ft. 9 ins. over
all, owned by W. Edge; steamboat Cobra, 5 ft. 6 ins.

The Model Engineer and Electrician.
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over-all, owned by S. Turbutt; electric boat
Pelican, 4 ft. 9 ins. over-all, owned by W. Coupe.

rate classes.
The race, which was very interesting
and exciting, was decided on the best two runs

PART OF THE HEATON AND DISTRICT FLEET 0N JESMOND DENE

After a lengthy discussion,

we decided to handicap
the boats 4 secs. per foot in length, to be deducted
all the shorter boat's timeer every run across the
pond, which is about 101 yds. in length. Our Club

MEMBERS AND THEIR Boars:
would be glad to know what THE MODEL ENGINEER
think the best way to handicap power boats,
seeinggthat we have not a sufﬁcient number for separeaders

427

LAKE.

the pond, each boat to have three attempts.
The race was won by the steamboat Albatross,
although it did not run up to the trial speed on
account of the valve spindle being damaged.
The
across

HEATON

AND

DISTRICT M.S.C.

Albatross has succeeded in going once across the
pond in 24 SCCS.——WM. EDGE, Hon Sec., 35, Grim
'
shaw Street, Darwen, Lancs.

The Model Engineer and Electrician.
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Heaton and District Model Power Boat Club.

We reproduce two photographs herewith taken
on the occasion
of the Heaton Club's balloon
bursting competition held on Paddy Freeman's

I

q.‘

~_-

!
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duck's aﬁoat"—-and
yet in such circumstances
the model ship owner is invariably forbidden to
the duck to go ashore.
persuade
There were
over 400 adult visitors to watch the competi

Q
._13.13,:

“ ONWARD" BEFORE THE WIND, UNDER
>
SPINNAKBR.

“ONWARD”
5

Lake, Jesmond Dene, Newcastle, on October Ist.
From a report of the proceedings by one who was
“
was disturbed on
present, we learn that the Lake
Saturday afternoon by the snorting and panting
of cruisers and torpedo boats which churned the
shining levels into foam, and gave the ducks and
geese the fright
of their lives"
—a point which
we commend to
the notice of all
local authorities
who have so far
wilfully neglect
ed the education
of their feather—
ed friends in this
In a t t'e r.
We
wish them no
harm — we
would, in fact,
put them out of
harm's w a y—
and we only re
fer to the matter

CROSSING

WINNING

LINE

BOARD.

tion, and a ﬂeet of about sixteen boats was mus
tered, none of which were over 3 ft. 6 ins._ The
Secretary of the Club (Mr. ]. Burdis, 88, Mowbray
Street, Heaton) tells us that they have approached
the Parks Committee with a view to having the
lake enlarged and a boat-house erected, and that
the plans have
been passed and
the matter put
in the hands
of the City En
gineer. This

means

that

sport

than

there is every
prospect of the
alterations
be
ing carried out
before long.
\Ve
congratulate the
Heaton Club on
their enterprise
and resulting
fortune,
g oo d
and the N ew
castle
authori
ties upon their
aid [in
willing
f o s t e ri n g
a

here because
it
has become al
most a
stock
a r g u m e n t of
many a weighty

Town
Council
lor : “ N0 sail
ing on this pond
beca use
the

THE

IN THE Decromo

which
non e
could be more
appropriate
[to
Tyneside
ONWARD”

IN THE PRELIMINARY

TRIALS.

:
WINNER

DANIELS).

J.

THE

BUILDER

OF

AND

THE

OPEN

DESIGNER

RACE

FOR

THE

SURBITON

PROFILE

SHIELD,

1910.

OF “ ONWARD.“

pun

AND HER
W.

naming

(MR.

lapow

“ONWARD”

on“

0'3, >
*“M;
k
..

JaqmaAoN ‘9 '0161

'mualnaqg
6a?
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Swansea Model Yacht Club.

l

Owner.
W. ]. Daniels
Mr. Frost
C. P. E. Taylor
W. T. Vine
C. Inwood

Boat.
Onward
Merry W idow
Audrey
Electra
Sunbeam

Winkle

windward and leeward, in the ﬁrst round. After
the eliminating trials the contesting Clubs handed
in the entries set out above.
The Forest Gate boat did not turn up at the re
sail, thus causing a bye.
The start was made in a strong breeze, and at
the end of the ﬁrst round only two points separated
the ﬁrst three, the contest resolving itself into a
battle between Onward, Audrey, and Irlerry Widow.
The race got very exciting towards the last, as
Merry Widow, whose turn it was now to take a
bye, had a total score of thirty‘two points, while
the scores of both Onward and Audra) each stood
at twenty-eight, and it was necessary for either
of them, in order to win the match, to defeat the
other on each of the two remaining boards. On
the run before the wind Onward took the lead
almost at the start, and made a steady gain through
on
Everything now depended
out the course.
the windward board, and excitement ran high as
The wind was
they started on the deciding heat.
now about 5 m.p.h., and Onward at once com
menced to both out-point and out-foot her opponent, fetching well up the leeward shore before
having to break tack. Meantime Audrey had gone
about, and having gained a high-weather position,
was coming up fast with a. freshening breeze,
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and for a few seconds the race hung in the balance ;
but Onward spun round on her guy, and, ﬁlling
quickly on the other tack, again drew away,
eventually crossing the winning line with a lead of
about 20 yds.
The Model Yacht Sailing Association now own
seven winners of this trophy, all of which are de
barred from future competitions.
The following description of the competing boats
will interest readers :—
Onward is a 38-in. L.W.L. boat of 16.} lbs. dis
placement, and is the more racer-like looking
boat of the ﬂeet, her low freeboard giving her that
She has nearly II lbs. of lead in her
appearance.
keel; the whole of her rigging and ﬁttings weigh
1 lb.
Her hull is 5 ft. 2Q ins. over all, and here just
a gentle hint to Mr. Pike: She has no contrary
ﬂexure in any buttock line or stream line, let
alone outside the quarter-beam.
Merry Widow, the runner-up, is a 36-in. water-line
model, 5 ft. over all, and is built from the same lins
as the well-known X.P.D.N.C.
She was excel
lently sailed by her owner and builder, but her
sails were hardly good enough for windward work.
Audrey is 40 ins. L.W.L., designed on the short
and was
entrance‘and-long-run
principle,
well
sailed.
Although having good sails, they had the
appearance of being got up too hard, somewhat
cramping her action.
Electra is also 40 ins. L.W.L., and several times
showed a good turn of speed; but was not con
sistent enough to be dangerous.
Winkle was at a great disadvantage, both in
power and sailing length, and although her owner
sailed her pluckily, she was swamped by the size
of her opponents.

The series of races for the Championship was
further advanced on Saturday, October 1st, when
the sixteenth race was sailed.
The wind was
extremely light and a poor race resulted, as only
one boat—the Eastern Star (G. Edwards)—managed
to drift over the course in the time allowed. This
was undoubtedly the worst afternoon we have had
this season.
The seventeenth race for the Club Championship
was sailed on Saturday, October 15th, at Brynrnill
Park Lake. The gale, which had been blowing
for the past day or two, was almost over, when the
boats lined up for the start, the wind then being
A fast and close race
fresh from the south-east.
resulted, the ﬁrst boat to arrive home being the
Eastern Star (G. Edwards) ; 2nd, Mac (G. C. Vaux);
4th, Gladys
3rd, Stanley (A. Thorogood);
(T.
It has been arranged to hold the annual
Fox).
22nd.
dinner on December
The Open Race for the Surbiton Shield, l9l0.
The race for the ab0ve trophy was sailed on the
Rick Pond, Hampton Court, on Saturday, October
I 5th, and this year drew an entry of six Clubs.
This race is practically the blue-ribbon of Metro
Only
politan inter-Club io-rater model yachting.
one boat is allowed from each Club, and no previous
The ﬁrst
winning boat is allowed to compete.
attempt to sail this race this year was on Saturday,
September 24th, on which occasion the wind fell
so light during the second round that the match
was declared off, and it was decided to entirely
re-sail it. This hit the Model Yacht Sailing Asso
ciation's boat pretty hard, as in spite of her only
being launched for the ﬁrst time the day before,
she had defeated each of her opponents, both to
Model Yacht Sailing Association
Clapham Sailing Association
Surbiton Model Yacht Club
Highgate Model Yacht Club
Forest Gate Model Yacht Club
South London Sailing Club

and Electrician.

Designer.
Richards & Daniels
,,
,,
C. P. E. Taylor

Richards

C. Inwood

& Daniels

l
.
j

The Society of Model Engineers.

1

at seven o'clock : Friday, November 4th—Demon
stration Meeting;
Tuesday, November 29th—
Twelfth Annual General Meeting.
As a new ﬁnancial year is just commencing,
wishing to join should write at once to
readers
the Secretary for application form and particulars :
HERBERT G. RIDDLE, 37, Minard Road, Hither
Green, SE.

l

I

London.
Furuna Mzarmcs to be held at the Caxton Hall,

Provincial

‘
1
i
.
l
‘

l

Bradford.—A

Societies.

meeting of this Society was held
Monday evening, October 17th, in the base
ment of the Bradford Café, Foster Square.
After
the usual business had been transacted, Mr. White
was asked to deliver his lantern lecture on a visit
to London.
The lecturer showed
some
very
interesting subjects that he had seen whilst on his
holidays. Other members also showed a number
of slides, amongst which were some interesting
A vote of thanks was accorded
engineering models.
to Mr. \Vhite for_ the able manner in which he
worked the lantern and described the many views.
On Monday evening, November 7th, Mr. Fred
on

The Model Engineer

and Electrician.
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asterisk have beenbasedon actual
Revieiosdistinguishedby an
Editorial Inspectionof thegoodsnoticed.
‘A
New
Britannia
Lathe.
_
_
The illustration on this pageshows the 3l-in. centre lathe which
the Britannia Engineering C0. (1910)Ltd., Britannia Works, Col
on view at the
chester. are placing. on the market. it was
Engineering Exhibition at Olympia, where it attracted consider
noteworthy
features. The makers
able attention by virtue of its
whose experiencein the production of amateui’s tools ~of lthi;
nature dates back a long way, are embodying in their present
manufacturesall the genuineadvantageswhich moderndesigncan
evolve, without introducing alterations merely for the purpose of
novelty._ Amongst the chief features of the tool shown in our
the wide bed, which is supported
illustration may be mentioned
immediately under the work, and is of the same section through
out its length,and mountedon a convenienttray with well-designed
standards. 'The ﬁxed headsth is of heavy section, with gun
metal bearings of exceptionally large dimensions and best
possible facilities for accurately taking up wear. T he smallest
screwcuttinglathe is providedWith a compound slide-rest, thereby
havmg an efﬁcientmethodof taper turning without swivelling the
headstock for this purpose. The headstocks and tailstocks are
chucks, andﬂthe
both arranged to take the standard size of split
leading screw is provided with a square thread of guaranteed
that it can be
is
'farrangai]
so
-accuracy;
the
saddle
and
_
instantly converted into a boring table of large dimensions. A

A NEW BRITANNIA

LATHE.

quick return to the saddleby rack and pinion is abo ﬁtted to the
3} in. lathe, which adds greatly to the life of the leadingscrew. ,

New Catalogues and Lists.
Works, High Street,
_T. W. K. Clarke and Co., Crown
Kingston-on-Thames.—-A list of materials and accessories{for
model aeroplane makers, just issued by this ﬁrm, is about as
completeas it could well be, and we commendit to the notice of
any
interested in model aeronautics. A list of
reader practically
Clarkes ﬂyers is also to hand. These are being madein everv
size, from the small model with a span of 15 inches,up to the
large machine weighing 3 lbs., with a span of 5 ft. 8 ins. Full size
ghders (one of which holds the worlds record of 1,200ft.) and
order
Messrs. Clarke, as well as
aeroplanest m(adlsqs
builtth
halfPCnn sump
experimena
to 'ents' own esians.
should be sent for list.
y
.

A

b

(For conditionsseepreviousissue.)
The following are selectedfrom the Queries which have beenreplied
to recently:—
W. C. H.
[5851 Making inductance for "Wireless."
(Dovercourt) writes: (i) I desire to increase the wavelength
station,
to
know how
and should like
of my wirelesstransmitting
to wind an inductancefor same. Particulars as to size and length
it
be
should
wound on would be
of wire, spacing, and material
most useful. _(2) The leading~inwire from an aerial to receiving
and transmitting instruments is usually connectedto the bottom
or centreof same. My aerial, however,is so ﬁxed that the leading
connectedto the top. Will this affect the eth
in wire has to
ciency of aerial in_an way, particularly as regardsits capacitv ?
(i) A useful aerial inductance may be constructedas follows :—
Construct a strong 15-in. wooden frame (preferablyof some hard
wood) and well round off the
corners. The insidemeasurement
between the top and bottom
boardsis to ins. Afﬁx in thecentre
of the bottom board a good large
terminal and attach to this one
end of a 7/ i8 rubber-and-braided
cable. If the power employed
is over i kw., then a 7/16 cable
would be preferable. The length
required to increase the wave
1,000 ft. over that of the natural
wave from the antenna is about
:20 ft. Wind the cable closely
in one layer, securely fasten
down, and insulate the free end.
Bore out a piece of bin. brass
rod, i in. long, with a {-in. hole
one end, and sweat the threaded
of a i-in. brass wood screw
on the other, thus making a
screw socket. The aerial can be
attached to a small brass plug
made to ﬁt the socket, the earth
or spark-gap being permanently
fixed to the bottom terminal
according to whether a “cou
”
"
pled or plain aerial” system
is employed. The socket is
ﬁxed by boring carefully through
the cablewith a small gimlet into
one of the four frame supports,
cutting away the rubber covering
just by the hole and then screwing
it tightly home. If more than one
wave-length is required, several
similar sockets may be made
and permanently ﬁxed and the
aerial plugged into whichever
one is required. The inductance
may be convenientlyattached to
the wall by “two strong iron
plain aerial" is
brackets. if
employed, it would be advisable
to bush the bottom terminal with
_
_
ebonite for purposes of better
insulation. (2) The efﬁciencyand capacity Will not be materially
affected by your leading-in arrangement.
M. G. (Saxmuiidham)
[704,] Power for Farm Machinery.
writes: Would it be practicable to drive (at separate times) a
churn,
and a beetcutter
separator,a
milk
4o-lb.
3o-gailon per hour
If
by means of a small portable water-cooled petrol engine? ?
sufﬁcientmargin
allow
considerto
you
w
ould
horse-power
so, what
a
great
Would
be
Each is now turned by one man. As portability
advantage, would one of the ordinary high-speed small upright
motors be satisfactory? They have the advantage of lightness.
We cannot estimate accurately the power required by each of
man
your machines, but you may reckon that the power of a than
turning the handle of a churn or [beet cutter is not more
installed
you
about i-6th h.-p., and it a motor of this power be We do not
will probably ﬁnd it quite equal to requirements.
motors,
recommendthe use of a small high-speedmotor, as such
besidespossessingother disadvantages,require constant attention.
You would do better, we think, to employ the heavier, but more
reliable, slow-speedengine.

News of the Trade.

c

Queries and Replies.
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alre

Automatic
Horsfall will deliver a lecture on
I hope all members will try to
Vacuum Brakes."
be present on this occasion, as this is being given as
particulars of the Society
a special favour.—Full
may be obtained from Amos BARBER, Secretary,
15, Hartington Terrace, Lidget Green, Bradford.

e
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The Editor’s Page.
HE

interest taken in the doings of our Labora
tory seems to be steadily on the increase,
if we may judge by the number of callers
and by the letters we receive expressing approval
of the notes on the laboratory work published in
our columns. The work being done by the students
is of a very varied character, and ranges from quite
elementary exercises in lathe and tool using up to
really excellent examples in the construction of
steam and petrol engines, dynamos, wireless tele
Con
graphy apparatus, and model aeroplanes.
sidering the limited nature of our accommodation,
it is rather satisfactory to ﬁnd that we have so far
no less than forty-three students on our
entered
books, some of whom have been steadily working
with us for a considerable period, making grati
The demand
fying progress with their models.
on our lathe equipment has already caused us
to apply electric driving to our largest tool, and
this, apart from assisting in the more rapid accom
plishment of the work in hand, has added materially
to the students' comfort. The completion of our
testing plant has also been followed by an increase
in work of this particular nature, and we have been
able to make quite a number of tests of dynamos,
motors, batteries, engines, and boilers, both for
trade and private clients. Another sphere of our
activities has been the carrying out of some trials
of a new invention for one of our readers, with
the result that we have been enabled to suggest
considerable improvement in the design of the
original apparatus. Quite a number of people
have asked us to undertake the manufacture of
special models for them, but work of this character
we have invariably declined, preferring to recom
mend the enquirers to one or other of the regular
model making ﬁrms. Incidentally we may men
tion that the Laboratory has already enabled us
in the way of the trade, both
to put business
through recommendations of the kind mentioned
and through students and visitors inspecting the
tools and appliances we have in use. Although at
times our accommodation is strained to the utmost.
we areTstill able to ﬁt in a few more students at
certain. hours; but we cannot say how long these
may be open now that the busy winter
vacancies
Our visitors’ book
season is so close upon us.
already contains the names of readers from such
as
Thornaby-on-Tees,
places
widely separated
Dorchester, Brussels, Shrewsbury, Plymouth, Stow
market, Tientsin (N. China), Cape Colony, Lagos,
Darwen, New Zealand, and Athlone, as well as from
\Ve are
a number of other localities nearer London.
always pleased to see visitors who are really in
terested, and to show them what we are doing.

A
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writes suggesting that we should oﬂer
zs. 6d. per week, for what we
consider the best practical wrinkle sent in, such
wrinkles to be on lathe work, electricity, or any
thing connected with the journal. He says: “ There
must be heaps of readers who, while pursuing
their different trades or hobbies, have picked up
some wrinkle on how to do this, that or the other,
but who never trouble to give it to their fellow
readers simply because they cannot be bothered,
cannot ﬁnd time, or do not think it worth while.
This is where the nimble 25. 6d. may work wonders.
If a column could be devoted to some of the wrinkles
sent in, I am sure they would prove useful to many
readers." We quite agree with our correspondent
in the idea he sets forth, but would point out that
we already make a better offer than the chance
of a 2s. 6d. prize. We have for a long time past
invited our readers to send in such items for our
“
" column,
Workshop Notes and Notions
but
instead of only paying for the best item and using
the others for nothing, we pay for all the ideas we
use.
Just lately there has been a falling OH in
the number of readers contributing to this column,
but now that they are getting busy again in their
workshops we shall hope to receive a further
"
supply of useful items for the Notes and Notions."
It must, of course, be understood that we neither
desire nor pay for ideas taken from books or other
We want hints derived from the sender's
papers.
own personal experience,
and if they are good
enough, and new enough,
for publication we are
prepared to pay for them.
reader

a small prize, say

Notices.
How to Annnsss Lsr-rrns.
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and all newapparatusand price lists, &c., for review,to beaddressed
to Tim Enrron, "Thvv Model Engineer," 26—29,Poppin's Cour!1
Fleet Street. London. EC
Sole Agents for United States, Canada, and Mexico: Span and
Liberty Street, New York, U.S.A., to whom
Chamberlain,
_rzi;om thesecountriesshould be addressed.
all subscriptions

Contents.
[The asterisk (‘) denotes that the subfad is illustrated.
Lessons from the Laboratory‘
..
_
Model Aeroplane Notes . .
.
. .
Motor Cycle Notes‘
.
. .
The Electrophone‘
..
.
Model Yachting Notes—
Designing under the Length and Sail Area

Rule‘

. .

.

Club Doings'
..
..
. .
The Society of Model Engineers. .
..
..
Queries and Replies
The News of the Trade‘
New Catalogues and Lists
The Editor’s Page
.

PAD!
409
411
413
414

423
. . 425
. . 43o
.. 43r
. . 431
. . 431
. 432

Model Engineer
And Electrician.

A

JOURNAL

OF PRACTICAL

EDITED BY PERCIVAL.
VOL.

XXIII.

Nags."

A Model

MECHANICS AND ELECTRICITY.

MARSHALL. A.I.MECH.E.

NoyEMBEIGOT'

High-speed

PUBLISHID
WEEKLY.

£915.

Gas and

Petrol Engine.

By H. WEBBER.

.;k
gem-.Lli‘
user.
"71

a

MR. H. WEBBER's HIGH-SPEED GAS

a.

it

as near as
possible to make
workable.
The
bore is 1% ins., stroke 2,); ins.
All main bearings are
of gun;metal, in halves, and adjustable for wear.
The bearing-caps are ﬁtted with spigots, so as to
bearing brasses always in correct place.
keep
These caps are provided with the usual rectangular
oil-boxes, which are bored out, and are ﬁtted with
brass oil tubes and wick-trimmers
polished brass
lids are ﬁtted to them.
The crankshaft
of the
balanced-slab pattern, and is built up and polished
all over (not the highly polished and deeply
scratched order). All keyways in both the crankshaft
is

;

I

I

a

is

it

two photographs herewith show my model
As will be seen,
of the
engine.
high-speed electric lighting type, having an
outer bearing. Having been on the look-out for some
set of castings for a model gas engine
years for
somewhat resembling a prototype, but failing to
ﬁnd such on the market,
devised the one shown.
First, drawings were prepared, from which
made
the patterns, irom which, in turn, the castings
were made for me at a. local foundry.
As may be seen, the engine is
scale model of
about ri- ins. to a foot, to a. roo-h.-p. prototype,
gas

is

HE

AND PETROL ENGINE.

434

'

The Model Engineer and Electrician.

and sideshaft are milled out, same as in large
The crankshaft on outer bearing side
engines.
projects, this being to allow of a pulley being
The ﬂywheel is 9‘} ins. dia
ﬁtted, if so desired.
meter, and weighs
r0 lbs.; rather heavy for so
small an engine, but runs exceptionally smooth
and true, as it has been turned up on its own
shaft, after being keyed
Oil ﬂanges
are
up.
turned on crankshaft each side of ﬂywheel, to
which small oil brushes (pieces of tooth brushes)
are ﬁtted, in order to prevent oil creeping to the
The outer
ﬂywheel, same as in large engines.
bearing standard, as will be seen, is provided with
an oil box, which collects the waste oil from the
bearing above it, which is also cored out. A
small tap is ﬁtted to draw off this waste oil. It
will also be observed that there is no oil box on
top of connecting-rod brasses, as the crank-pin is

ANOTHER VIEW OF Hicn-SPEED

is provided with an oil well, and ﬁtted with a tap
in front to draw oﬂ waste oil, same as in large
is of hard gun-metal,
The skew-gear
engines.
and the teeth cut by hand.
The gear-cover is
The crank splash-guard
made
of sheet brass.
(not shown) is of Russian sheet iron, having two
small brass beads ﬁxed to it at its outer edges.
The cylinder has a separate liner. held by four
long bolts to the back of combustion-head, which
latter is also separate
and water‘jacketed.
The
cylinder water jacket is of gun-metal, thus avoiding
the risk of a cracked water jacket.
This latter
can be taken oil and cleaned in a few minutes.
The piston is ﬁtted with two rings of the crescent
pattern. The connecting-rod is a steel forging,
and is ﬁtted with adjustable gudgeon~pin brasses.
All steel parts, including the two valve levers,
are cut from solid steel, and are bright and polished

Gas AND PETROL ENGINE.

lubricated by means of the well-known wipe
lubricator, which is ﬁxed on (ﬂywheel side) to crank,
and works on a ﬂange formed in one with the
This oil ﬂange, in turn,
of that side.
brasses
is fed by a separate oil box ﬁtted with oil tube
This oil box and lid is of
and wick-trimmers.
polished brass, and ﬁxed to front of top bed.
This form of crank lubrication is most efﬁcient
and reliable, and is now used on most large engines,
almost without exception. It can be reﬁlled with
oil while running; a decided advantage on long
runs.
The beds are three in number. The bottom
bedplate on which the whole is mounted, so that
the engine, complete with its outer bearings, can
be lifted from one place to another without the
trouble of setting up the outer bearing airesh
every time it is desired to remove it. The top bed
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The governor is of the high-speed centri
all over.
fugal type, and can be adjusted while running
by the small milled nuts on top, which regulates
All parts in the
the tension on spring below.
governor, except the supporting column and the
sliding weight, are cut from solid steel and
steel
polished. It is driven by a case-hardened
driven off sideshaft and works well,
skew-gear,
prin
working on a _quantity-and-quality-combined
the
outcome of considerable study in
ciple;
governing. The mechanical cylinder
gas-engine
lubricator is driven off sideshaft by a small ﬂat
belt, and is made of gun-metal and polished all
All pipes are of copper and polished.
over.
except the exhaust, which is i-in. gas barrel and
aluminium painted to withstand the heat. All
pipe ﬂanges are oval, and cut trom solid steel
and polished all over, as are all bolts and nuts.

,-_..,__-,__ q__‘“__._____.<.__.‘
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Lessons from the Laboratory.

[The ﬁrms appearingunder this headingor: bascdon work actually
done. and experimmtscarried out in Ti-II: Momu. ENGINEER
Laboratoryand School of Mechanics]

A Former-Wound

Armature.
I,

Our ﬁrst illustration, Fig.
shows the armature
completed, so far as the application of the former
wound coils
concerned.
Following this will
come the building
of the commutator,
which is shown in
position in Fig. 2.
As we have already
mentioned, this part
of the subject we
will deal with sep
It should
arately.
be noted that there
are
twenty - four
is

The hand throttle valve is same as in large engines,
being essentially a hollow plug cock. The water
white
tank is made of tin plate and enamelled
The engine and outside of tank are ena
inside.
melled Emerald green and varnished. To relieve
the plainness of tank a transfer monogram in red
and gold is afﬁxed to it in front, and the whole
mounted on a box bed 24 ins. by 12 ins., made of
and varnished, to. the
pitchpine and stained
ﬂoor.

I
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to

segments

the

1

is

I

if

is

is

is

commutator, which
is turned with a
clearance
space at
the side of its brush
surface,
bearing
and then again
shouldered up to
a larger diameter
than
brush
the
surface.
This por
tion,which, together
with the clearance,
forms an extension
FIG. I.—FORMER-WOUND ARMATURE WITH Cons lN PLACE.
of the commutator
on the
proper,
side of same,
nearer to the armature, and is
\Vhere the connecting-pipes pass through small
are in
intended for the attachment of the leads from the
model checker-plates are ﬁtted. These
coils (i.e., the coil ends).
There are forty-eight
cast iron, made from a brass pattern, also un
obtainable on the market ready made, but does
cqii ends, which, in our case, had to be arranged
help to make the ﬂoor
look like a real engine
The valves
room ﬂoor.
mechanically
oper
are
electric,
ated. ignition
car
using,I the full-size
at
The engine
plugs.
.present works on petrol,
but can be worked of!
town gas also. The speed
can be regulated from
200 to 1,000
over)
(or
r.p.m. This engine, with
its attendant accessories,
the
greater
taken
has
of
part of two years
make.
to
time
spare
However,
the
actual
castings
building, after
were received, took but
months of spare
four
time, during which time
much
me
afforded
pleasure and something
FIG. 2.——ARMATURE WITH COMMUTATOR FITTED.
In
at the end of it.
this .
conclusion,
after
our ever
so that two adjacent ends of neighbouring coils——
hope
somewhat lengthy description,
that
the left-hand lead from No.
and the right
kind Editor will not regret me the space taken
hand of No. 2, and so on——should together be
up by this, but trusting it will give a little
attached to one and the same
commutator
impetus to other modellers.
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extension. For this purpose the wires were properly
paired and twisted together spirally, after being
cut to length, as shown on Fig. i. The ends were
Slots were sawn across the centre
then bared.
of each extension in a direction parallel with the
mica sections, of such a width and depth to just
clip the pair of wire ends, which are wedged in and
For this latter purpose it is better to
soldered.
tin the ends of the wire, if it is not already so.
To ensure a thorough joint, see that the inside
of saw cut and surface of wires are well covered
"
Fluxite ”), and use a
with a good flux (such as
very hot iron, so that the solder penetrates right
An
within
excess of solder,
through the joint.
reason, as also a slight overhang of the ends of
for, at this point, the
wires, does not matter;
armature spindle is mounted in lathe centres, and
commutator cleaned up and turned true, and any
projections are thereby removed.

November 10, 1910.

usual method is to strain the wire by ﬁxing the
cradle of the armature longitudinally in the centre
of the bench, and feeding the wire through a
metal clamp ﬁxed to the front of the bench.
The
clamp, made of two pieces of ﬂat metal setscrewed
together, is set to such a pressure on the wire that
though it may be pulled through it is kept at a
considerable
tension
the pulling.
during
To
start off, ﬁrst put the Press-palm bands in position,
and temporarily tie the ends together at the lap
with twine. Then, taking a piece of strong string,
loop it round the centre of the core, and draw it
now fasten securely
up tightly with a slip-knot;
the end of string to the end of wire, which has
previously been passed through the tension clamp,
set the tension, and start winding by revolving the
armature by hand. Gradually so feed the string
that when you reach the wire it is feeding over
the Press-pahn, at which point insert a clip, and

Fro. 3.—THE FINISHED ARMATURE.
Fig. 2 shows the armature ends in slots ready for
soldering. It should be noted here that the slack
portions of twisted wire should be arranged neatly
and in order against the ends of the windings.
ultimate
This latter with a view to the shape and
'
balance of the complete apparatus.
The ﬁnal process of binding will now have to be
This is carried out by cutting two strips
done.
"
“
(116., wood ﬁbre made into a
of
Press-pahn
kind of thin millboard), which must be rather less
in width than the indentations on the periphery
of the core, and of length rather more than the
point. There are
circumference at the same
also two other similar bands of the same material,
somewhat wider, to be bound round the pro
jecting ends of the coils, at a point corresponding
with the hollow in the armature extension blocks.
The method of binding is as follows. Procure
such as ﬁne steel music wire (about 24 S.W.G.)
or hard-drawn brass wire of the same size, and
make also a number of thin tin plate, or thin
in. wide, and
brass
plate clips, about 3-16ths
suitable for clipping round a half-dozen strands of
These clips should be bent to the shape '
the wire.
U, or channel shape. The
of a ﬂat-bottomed

I

'

solder wire to it on one side; also cut away tem
porary binding on Press-pahn.
Continue the opera
tion, putting in four clips to the ﬁrst complete
turn, and continue on to six turns, soldering the
wire to clips as you go. At about the sixth turn,
still keeping on tension, hammer over the four
The initial string may
clips and solder them up.
now be cut away, and the wire carried over to
the other binding, which cross wires may be cut
away when the binding coils are ﬁnally clipped
and soldered.
The completed armature is shown
in Fig. 3.
A note has already been written (]nly 14th,
1910, Vol. XXIII, No. 481) in this column de
scribing in detail the method of testing the balance
of an armature.
Referring to the cast-steel
which was
lever,
illustrated among the tools:
This is to lever up
the ends of coils when dismantling an armature.
Having removed the bindings it is often found
difﬁcult to lift the coils from their slots, without
upsetting the insulation or deforming the coil.
By
carefully levering them up close to the end of
slot with this tool, any trouble in this direction is
obviated.
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My Experimental Work in Con
nection with Model Flying

of little use for me to occupy space with matter
which is obsolete.
There were, however, some
experiments which I made over a year-and-a-hali
ago, not with models, but in connection with them,
the results of which are applicable to any model,
whether of scale or racing type.
The experiments referred to were made to deter
mine the correctness of certain theories, and to
discover the best form of propeller to adopt for
models.
The results have not been published pre
viously in print, but they formed a portion of a
paper which I read before the Society of Model
Engineers in May, 1909, and those who were
present on that occasion may, perhaps, remember,
the illustrations
accompanying this article and
which then formed lantern slides.

Machines.

By E. W. TWINING.
(Continued from Page 234, Vol. XXII.)
OME considerable time has now elapsed since
I contributed the last article under the
above heading, and possibly some readers
have forgotten ‘all about the series; but I have
recently heard of one or two readers who wish to
"
To be continued," the
know when the promise of
words which appeared at the foot of the aforesaid
last article, is to be fulﬁlled.

3

2
FIG. I.—SOME

5.

EXPERIMENTAL

The point at which I arrived was, I believe,
a Wright type biplane with twin propellers and
wooden aerofoils. Now, we have advanced much
since then with the design and construction of
ﬂying models, and, moreover, there is a strong
tendency to discard the scale model utterly when
Of
great length of ﬂight is the only thing desired.
course, there are still many who prefer a machine
which resembles a prototype, and for this are
prepared to sacriﬁce distance, but, all the same,
changes are apparent and wooden planes are no
longer popular; built-up acrofoils—fabric covered
for scale models, and proofed single silk for racing
machines—are the thing. This being so, it would be
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4

PROPELLERS.

At the time I commenced seriously experimenting
with models—about two years ago, I held the
popular opinion that a screw propeller when
revolving threw out air'radially at the tips of the
Maxim puts it, had a
blades, or, as Sir Hiram
fan-blower action. So my ﬁrst propellers were
The form
designed to stop this centrifugal action.
given to the blades has been shown already in my
earlier articles, but, to indicate it clearly, I would
like to give photographs (Figs. 1 and IA). The
ﬁrst propeller referred to is that marked I, where
it will be seen that the blades are curved backward
throughout their length. The next propeller made
still had the set backwards, but the blades were

The Model Engineer and Electrician.
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straight; this is numbered 2. The other screws in
the photographs I shall refer to later.
The diameter of my ﬁrst screws for the cellular
plane models (already described) was 6} ins., but
this was later increased to 8} ins., and these later

November 10, 1910.

question as to what did actually happen to the
air moved by a revolving propeller, and if it were
a fact that air was thrown out centrifugally, to
what extent the radial action took place; also, if
there was any fan-blower action, whether my de

'

‘3

>2
.; ~.'-L.~..~';'.

Am

CL‘RRENT.<

I

Propellers were the ones used on the models I, 2,
and 3 in my drawings illustrating " Model Aero
planes : How to Build and Fly Them."
After I
had made several of these propellers it occurred
F0 me that it would be well worth the trouble
ulvolved
to satisfy myself,
could clear up the
if,

5~Eéaaaw

Inoucso BY EXPERIMENTAL PROPELLERS.
For some time thought
blades stopped it.
much about such a test, but could not devise any
Obviously what was
good method of making it.
required was that the air currents should be made
visible, or that something extremely light and
ﬂexible should be suspended
in the air stream.
ﬂected

I

Fro. 2.—Snowmo

l
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The difﬁculty was‘that any solid substance would
be caught by the blades—l thought of cobwebs,
and ﬁne silk, and then—why did it not occur to
me beforeP—smoke.
I tried tobacco smoke, a
lighted cigarette (one with plenty of saltpetre in

F10. 3.—Am

CURRENTS

PRODUCED

it). but the smoke was gone before an observation
could be made, and, besides, it was a tedious job
winding up the propeller, which was driven by rub
ber, because a separate winding was required for
each position in which the cigarette was held.
Then I remembered
the dense smoke given oil by

439

an extinguished candle and the length of time
which the wick smoulders before it goes right out.
So I arranged a row of six or seven candles, and
having made a propeller with straight blades, and
of practically a true helical form for the test, I

BY ANOTHER

PROPELLER.

I

lighted the candles, wound up the propeller, and
placed it in position, then quickly blowing out all
the lights at once, and at the same time releasing
The result
the screw, I watched what happened.
was a surprise indeed, and I give a drawing (Fig. 2)
The air was not thrown
showing what took place.

The Model Engineer and Electrician.
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out but actually drawn in, and that not only in a
direction radially around the screw, but for a
considerable distance behind it. So great was the
in-draught that when I afterwards released the
propeller with the candles still burning the one
numbered
6 was the only one extinguished, not
No. 8, as might be expected,
showing that the
greatest
volume of air is drawn from a position
beyond the radius described by the blades and not
immediately in front.
\Vith the. smoke test it was remarkable what a
ﬁne line divided the air drawn in and the column
driven back.
This line is introduced dotted in
the drawing, and it should be noted that the angle
with the propeller shaft is such as to make the air
column form a truncated cone.
Just after this test was
made Sir Hiram Maxim's
"
book,
Natural and Arti
ﬁcial Flight," was pub
lished, and I saw that
he had made a similar
silk
experiment
(using
threads to ﬁnd the air
currents) with the same
result as I, and ﬁnding the
same

angle

between

November 1o, x 910.

No. 8 made right through the path of the blades,
as though no propeller were there.
Coming now to the measurement of thrust, I fear
my apparatus will be thought crude, and perhaps
it was, yet it was eﬂective and gave accurate results.
It is shown in Fig. 4. l afterwards made a more
perfect and self-contained apparatus, and this is
photographed in Fig. 5.
As a frame to support the propeller to be tested
and the rubber motor to drive it, I used in the ﬁrst
This enabled
apparatus one of my cellular models.
me to know the thrust given by the propellers on
the models, the rubber being the same which was
used to drive them.
The model carrying the propeller under test was
suspended by three very long threads fromatripod,

the

ingoing and outgoing air.
Having got the result
shown in Fig. 2 with the
straight- bladed screw, I
tested my deﬂected blades
to
see what
differences
there were (if any), and I
found that the same ac
tion took place but that a
greater volume of air was
drawn in with the same
diameter screw, due to
the fact that the angle
(dotted line) was changed,
and further, that the line
between the opposite cur
rents was much ﬁner.
The result with this pro
peller is shown in Fig. 3.
The air column driven
backward was a cone, of
which the propeller disc
formed the base.
This,
of course, meant that the
air was compressed at the
back of the propeller.
This, combined with the
fact that more air was
FIG.
drawn in, led me to think
that such a propeller, hav
ing the same diameter and blade area as a straight
one, must give a greater thrust, and such I after
wards found was the case.
\Vith the lighted candle test Nos. 5 and 6 were
I should like to remark
extinguished by this screw.
that although it is generally supposed that the air
column driven back by a propeller is whirled
around spirally, I saw no trace of such action with
any of the screws I tested, with the exception of
No. I in the photographs (Figs. 1 and IA), and
this propeller under thrust test gave very poor
results.
On the other hand, it was most remark
able what a straight line the smoke from candle

3
lA.——EXPERIMENTAL

PROPELLERS.

and as the movement under thrust was only about
i- in. the direction of movement was practically
parallel with the table on which the tripod was
To measure or weigh the thrust a pair of
placed.
delicately balanced scales were used ; to the centre
bar (to which the cross lever is attached) an arm
was secured, standing upright at right angles to the
main lever; this arm can be plainly seen in the
The object of this arm was to com
photograph.
municate the movement of the propeller to the pan
of the scales carrying the weights. The propeller
frame, or model, was allowed to hang quite vertical,
and the scales were then brought up to the end of
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ithe, model until the arm just touched and no more.
'The propeller was then wound up and weights to
I found
-an estimated amount placed in the pan.
I was able to Weigh the thrust to within r-32nd
part of an ounce.
For some reasons a delicate spring-balance
'would have been better than scales, but the dis
advantage of a balance would be that as the thrust
dropped the needle or indicator would {all back,
whereas with weights the total or maximum thrust
can be read oﬁ after the test.
On this apparatus I tested other forms of pro
pellers, amongst them being those not yet referred

Fro. 4.—APPAR.u-us
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and blade form, the propeller being a true helix,
this one being chosen because it gave the highest
thrust (with same rubber and torque) 'of any of the
ﬁrst ﬁve screws which are shown in the photo
With this one, then, as standard, I made
graphs.
two other screws one-half as great again in diameter
and the other twice as large; both were given the
same blade area, but Nos. 6 and 7 were given
blades which tapered in width outwards from the
boss.
As a matter of fact, the area of each blade
of Nos. 5, 6, and 7 is 4 sq. ins.
It is worthy of
note that the torque was found to increase directly
as the number of strands and, further. that the

FOR MEASURING

to which are shown in the group (Figs. I and 1A),
and, as it may be of interest, I append a table of
In this table the numbers correspond
the results.
with those marked in the photographs.

Tnnusr or

PROPBLLBRS.

number of strands required to run the screw down
10 seconds with 150 turns is also in propor
tion to the respective diameters of the pro
When we examine the thrust we ﬁnd that
pellers.

in

TABLE or RESULTS or PROPELLER Tnsrs.
Pitch

‘

I

Rubber
in. square

Number
of turns.

Time to
run down.

Mean
r.p.m.

Maximum
Torque.

Maximum
Thrust.

Fi

5

. 6.
gThe most important of the tests are the three
last, where the number of strands was so arranged
that the revolution speed in each case was the same.
No.
propeller was taken as a standard of diameter

Ilooo

D
n
,,
,,

11000
900
900
900

1:2

1-56
2-06
3-68

n
n
,,
,,

9

No. only gave about 30 per cent. more than No. 5,
but that No.
gave fully 78 per cent. more than
No.
and 137 per cent. more than No. 5.
and
are shown in Fig.
lean
Propellers Nos.
ing against the background.
The next test was made with all the screws
driven by the same rubber. That
to say, No.
test having been made with uniform or constant

I

Ii

8

All the above tests were made with skeins of
The torque in column
ins. in length.
rubber
was measured with scales in the manner shown in

ro
ro

ii

5

15°
150
150

10

~812 oz.
025
1.00
n

n
n
n
n
,,
.,

is

12
16

I50

6 3 3 3 3 3

n
)7
,,
.,

in. ozs.

7

12
12

ii

1,000
1,058

n

6

I2

secs.

7

12

r50
X50
15°

:1
)1
n
1:
,,
,,

6

I2

strands

9 9

12 ins
12 n

6,

7

8

6 5 4 3

2

I

8} ins
n
8* n
n
n
12
,,
r6§ ,,

8 8 8 8 8

l

Diameter.

T15

Propeller.
No.

The Model Engineer and Electrician.

442

time, the next was with uniform
result being shown in Table No. 2.

rubber,

the

-—__;_.

'

Time.

Turns. Revs. '

025.

secs.

l

1812
1-2 I 8

IO

Thrust.

PropellerI Rubber.

PM.

i

No.

strands.
ﬂat.

5
6

8
8
8

7

i

r5
20

1-00

150
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to give the same thrust as another somewhat
smaller.
Of course, the diﬂerence is due to the
fact that whereas the disc area of No. 6 is more
than twice as much as No. 5, the disc area of No. 7
In fact, we ﬁnd
is not nearly twice that of No. 6.

900
600

I 50
I 50

450

From this it Twill be seen that doubling the
diameter of a propeller (No. 7 being double the‘
diameter of No. 5), that is to say squaring the disc
area, does not reduce the thrust to half, but it does
double the time for which the screw will run; and
will be less, the model on
as the slip percentage
which such a screw is ﬁtted, provided the thrust is
high enough to drive it, will. or should, keep in the
air twice as long.
The third test I made with these three propellers
is to
was with uniform or constant thrust—that
say, the rubber was so arranged in quantity that
all three screws gave the same thrust. This test
is tabulated below.
Propeller Rubber.i
1

No.

strands.
ﬂat.
8

5
6
7

I

Thrust. iTime.
‘i
i

l

9Q
10%

‘
I

Turns.i Revs.

i

l

025.

secs.

I'8I2

10
12
r5

1-81 2
1-81 2

150
I 50
r 50

PM

900
750
600

was much surprised in making this test to ﬁnd

what a comparatively small additional quantity
of rubber was required with each advance in
propeller diameter, whilst the time advanced at a
greater rate than the amount of rubber. I think

FIG. 5.
that the rubber increases at just about the same
rate as the disc areas.
Not only is this third test the most interesting,
but it is undoubtedly the most useful of the three,

Weigh?»

Fro.

6.—APPARATUs

the rates of rubber- advance very curious, the dif
ference between Nos. 6 and 7 being only two-thirds
the difference between Nos. 5 and 6, which would
almost lead one to suppose that by carrying the
proportionate diameters increase still further a
point would be reached when little or no more
rubber would be required to enable a large screw

FOR MEASURING

TORQUE.

it points conclusively to the fact that the
largest propellers possible should be adopted in
But it should be
designing model aeroplanes.
pointed out that the best results can only be
obtained with narrow blades, tapering by prefer
This is quite in accordance with theory, at
ence.
that is my own theory, narrow tapering
least,
since

The Model Engineer and Electrician.

NoVember I0, 1910.

blades engaging as great a volume of air as possible,
and this theory based on a very great number of
in a patented
experiments has. been embodied
The patent
propeller intended for large machines.
also covers the backward set of the blades.

“
PIImNIx."
By
Motor Cycle Engines.

I am often asked for my opinion as to the use
of four-cylinder engines for driving motor cycles,
and whether it is not the fact that, when all
has been said, such engines possess greater disad
vantages than advantages, and recently my corre
spondence in connection with these Notes has in
cluded several queries on the point. The writers
seem to have a leaning towards the four»cylinder
engine, and yet at the same time to entertain serious
misgivings as to whether or not they would be able
to manage and properly maintain it in a state of
efﬁcency.
Of course,

it

goes without

saying that, with an

A “V5.”

5 H.~P. TWIN

the case of a single-cylinder;
then there are
sparking plugs to think about, and eight
valves
and exhaust
altogether, and presume
no one, however much interested, will assert
thatjall this is as easy as when only one, or even
two, cylinders are used.
a

four-cylinder motor cycle engine is a very sweet
running affair. Its four cranks impart a very
favourable turning moment, and the effort of
A shaft drive is
starting is sensibly reduced.
usually adopted, and very little engine efﬁciency
is practically
removed
is lost, while vibration
altogether. The work output of the engines, through
. being distributed over four cylinders, with their
light reciprocating and rotating parts, is very
effectually reproduced at the road, and it is seldom
that in ordinary circumstances the full power
In the well—known types
of the engine is called for.
the shaft and bevel
of four»cylinder machines
gear mechanism is so beautifully made that there
is practically no risk whatever of breakage occurring,
and to be rid of the belt and the chain is a very great
‘
point indeed.

Moron CYCLE WITII SIDE

number of cylinders and their com
ponents to look after, there comes the necessity for
only one
more
care and attention than where
cylinder is employed, just as a twin engine takes
more
keeping in order than a single-cylinder
one ; but, if of thoroughly good design and manu
facture, the four‘cylinder engine is not half the
bother to maintain that some would have us believe.
When it comes to taking the cylinders down for
cleaning, ﬁtting of new piston rings, and so on,
the work entailed is necessarily four times as great

increased

as in
four
inlet
ably

The Other Side of the Question.
But there can be no gainsaying the fact that

Motor Cycle Notes.
Four-cylinder
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CAR.

Personally, I have only had a slight experience
of four-cylinder motor cycles, but it has been sufﬁ
cient to impress me very favourably with their
qualities, and if I were in the market for a powerful
machine, the fear of duplicated parts would not
deter me from thinking very seriously about a
four-cylinder motor. I was once told that It Is
“
seldom one can keep more than three out of the
four cylinders working properly at the same time.’
but in my view a remark of that sort reﬂects more
upon the driver than upon the engine.
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The "v.5." Motor Cycle:

The Model Engineer and Electrlclnn.
An Appreciation.

“'hen a motor cycle has served one faithfully
for a considerable period and, in spite of a big
and a past fraught with doughty deeds
mileage,
of every conceivable kind, still continues to behave
as though it had the whole of its life before it, I
think it is only fair to award it that favourable
mention which, by its consistently good behaviour,
it has justly earned. I am always receiving enquiries
as to which machine I advise for side-car work,
so, perhaps, the following brief account of my own
may serve as a guide to any who seek
experiences
to know my views in this particular direction.
In i908, somewhere “about june, I purchased a
" Vindec Special
motor bicycle—a 5 h.-p.
new
twin, with magneto ignition and Truffault spring
forks. For a period of some three months I used
it for solo riding, and at the end of that time I
attached a side car, and have kept it attached
In all I have covered
practically ever since.
with the combination, and
miles
some
30,000
only on one occasion in all this time—two years and
some months—have I ever been stranded on the
road with it. On that solitary occasion I suffered
a. broken connecting-rod, a thing that may (and
at times with any machine ; but a wire
does) occur
" v.5." Company, at Great Portland Street.
to the
brought a new rod in a few hours, and as I was only
out pleasure-riding, and in any case intended
putting up for the night within about a couple of
of the place where the event happened,
miles
the inconvenience was only a slight one.
I have accompanied several of the leading com
petitions with the machine, and during the present
year took an ii-stone side-car passenger as far as
Grantham and back with the London-Edinburgh
competitors, the return journey being performed
at a very fast rate, to enable my passenger to catch
The machine, now
a seaside train from London.
that I have ﬁtted a variable gear, will take a
in the side car up such hills
heavy passenger
as Rectory, Amersham, on a gear of about 7
to i, and is easily capable of averaging 30 m.p.h.,
roads
with the same load, on give-and-take
The engine has been
for considerable distances.
throughout, but the timing and
once rebushed
magneto gears are practically as good as ever they
of
were, and the cylinders are in no need as yet
I have found the Triiﬂault suspension
re-boring.
fork an inestimable boon, and only one spoke in
the back wheel has had to be replaced in all this
time, despite the fact that I have often conveyed
on the rear carrier over long
a heavy passenger
Of course, I have always
distances at a high speed.
looked after the engine very carefully, although at
times it has, I confess, been driven very hard with
a big load to propel; but unless the machine had
it could
been of ﬁrst-class manufacture throughout,
not possibly have carried me and an additional
and well for nearly two
so faithfully
passenger
and-a-half years with such a minimum of trouble
I have a. great
and such a maximum of efficiency.
machine, while the courtesy and
admiration for the
“
V.S." Company have made it an
attention of the
additional pleasure to use one of their productions.
Are Variable Gears Necessary?
A controversy, based on the above question,
has been proceeding for some time in the corre
columns of a contemporary, and those
spondence
who have rejected the idea of using a. speed gear
on a motor cycle have done so principally on the
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ground that, so far, no really satisfactory gear has
been
of them, however, are obviouslv
evolved. Many
speaking without any actual experience
of the
on the market, while others beg
gears at present
the question altogether by saying that, as they
they do not see the
get on_,very wellxsingle-geared,
objectof adding complication by ﬁtting a two~speed
gear to their machines.
For myself, I believe that, where the rider con
templates solo work only, and is possessed of normal
ac_t1\'ities, he is best advised to content himself
With a Simple direct drive, relying on a variable
But, for the
pulley alone for his change of gear.
middle-aged or non-athletic rider great beneﬁt is
to be derived from the use of a free engine clutch
and variable pulley combined. This enables the
rider to start away without the necessity of running
to mount, and he is further assisted in
alongSide
trafﬁc and on moderate up-grades by being able to
accelerate the speed of the engine independently
Where, however
of .the machine as a whole.
it is intended to do much passenger work witli
"
“
a side car, a two-speed
or
infinitely variable
in my opinion, not only necessary
gear_becomes,
but indispensable. Of course, it is quite possible
to get a lot of real pleasure with a single-geared
motor bicycle and side car, given a powerful engine
in good order and a moderately hilly road, but for
real comfort in touring and freedom from anxiety
in trafﬁc and on hills, there is nothing for it but a
I have covered a considerable
variable gear.
with single-geared
side-car machines, also
mileage
"
"
clutch
engines, and more recently with a
With
variable-geared machine, and my considered judg
ment in the matter is that variable speed mechanism
is required if full and continued enjoyment is to
be obtained from using a side car.

A Novel Three-wheeled Runabout.

There is a distinct demand for a handy, simply
and well-constructed runabout of the
designed,
three-wheeled
pattern among those who either do

THE “UNECARH—A

THREE-WHEELED RUNABOUT.

not care to use a single-track motor cycle or who
prefer for various reasons to have a type of vehicle':
which, though distinct from the “small car
on
four wheels, provides greater comfort and pro
tection than can possibly be afforded on the best
bicycle. We have waited long for the
designed
ideal vehicle to fulﬁl this want, but in the " Une
car," manufactured by Mr. Walter W. Bannister
of Maidstone, I believe that something which

Novemur

16, mm.

The Model Engineer

approximates very nearly indeed to what the ma
The illustration
jority require has been reached.
on page 444 gives a very fair idea of the appearance
presented by this handy little machine, the principal
features of which are both novel and well thought
out. The engine, a. single-cylinder one, is placed,
together with the magneto and automatic carburet
tor, on the right-hand side of the framing, and the
drive is by V-pulley and belt. A two-speed gear
of the epicyclic pattern is provided, the change of
through metal-to-metal cone
gear being effected
clutches.
The gear is controlled in an easy and
convenient manner by means of a quadrant lever
placed .near the driver's right hand. The engine
pulley is mounted on a lay shaft, making it possible
to use a. much larger pulley than could otherwise
be employed.
The engine

is started by handle, afﬁxed to the
pulley shaft, there being a special arrangement for
releasing the compression by depressing the inlet
valve.
The petrol and oil tanks are mounted on
the dashboard in front of the driver‘s knees, and in
the higher-grade machine spring front forks are
provided.

NEW SHUNTING ENGINE:
The car is intended for one person only, although
model, with two seats, is soon to make its
4 h.-p., and
appearance. The engine develops
The tyres are
drives by means of a i-in. belt.
A large luggage carrier is provided
2i-in. section.
below the seat, and the vehicle looks very smart
in its French grey ﬁnish. It would be very difﬁ
cult, I think, to improve on the "Unecar" for
those who, like doctors, commercial travellers, and
a new
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numerous others, require a type of machine which
will take them about in comfort without its being
necessary for them to wear overalls or other special
outer clothing, such as must be discarded at each
of their many calls, while for the pleasure-seeking
motorist alone the machine has many real advan
tages over the single-tracker.

Locomotive
By

CHAS.

S. LAKE,

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

" PRECURSOR“ TANKS as EXPRESS ENGINES.

Originally designed for hauling heavy stopping
suburban passenger
trains and other duty not
“
Pre
coming within the express category, the
"
cursor
ten-wheeled tank locomotives of the
L. & N.VV. Railway have lately had the scope of
their usefulness extended by being given some of
the best of the semi-express trafﬁc, and, so well
are they shaping at the task, that it is not im
probable, according to all accounts, that they may
even be put to work such express trains in the

GREAT

WESTERN

RAILWAY.

future as are possible within the limitations of
their coal-carrying capacity.
The writer recently travelled from Euston to
Bletchley and back by trains running non-stop
Willesden and the latter point, and the
between
work done was of a high character, the accelera
tion of the load up the Camden bank on the out
ward journey and the climb from Bletchley to
Tring summit on the return one being performed

The Model Engineer and Electrician.

when the four-cylinder balanced compound
as was inevitable in such a progressive
country, the crank~axle came with it as a matter
of course, and now the prejudice against such a
feature of locomotive construction is disappearing,
indeed, it has not already wholly disappeared.
Having, therefore, been obliged to accept the
crank-axle or leave the balanced compound in its
best form out of their calculations, the Americans
set about designing axles of enormous strength,
and in the matter of outline they followed prin
cipally Continental ideas
rather than those obtain~
ing in this country.
The drawing on this
page showsla commonly
accepted type of locomo
tive crank-axle employed
in American practice, and
readers who follow these
matters, will recognise in
'
the "Z" or oblique
type design so commonly
resorted to on the Con
tinent, but as yet not
The axle
employed here.
L I}.
has journals 10 ins. diam
"TALJ :5 -4 run.
lam eter, and crank " pins "
7_
of the same size.
The
_‘Ia7-u
main bearings are rzi ins.
long, and circular or disc
pattern crank-webs are
These discs
employed.
Snusrmc ENGINE.
are
thick, and
4* ins.
But,

came,

1

I _ a_

i

|

it

is.

In both cases, too, the engine
in the best style.
run non-stop.
was making the Bletchley-Rugby
The load on the down trip was given ofﬁcially as
200 tons behind the engine, and on the reverse
trip 10 tons more were reckoned. This represents
good work in the circumstances, although not,
perhaps, what might be done if necessary with the
same locomotives; indeed, on one occasion, one of
the same tanks hauled a regular express train weigh
ing 240 tons from Rugby to Willesden without a
stop, averaging over 50 m.p.h. for the journey.

November 10, 1910.

if,

445

____,__‘

DIAGRAM or GREAT

\VESTERN RAILWAY

Somejof these tank engines are being
ﬁtted with feed-water heating appa
ratus.
SMART

LITTLE

Smrurmc ENGINES

ON rm; G.W.
One of the latest productions of the
Swindon \Vorks is a new pattern shunt
ing engine with the 0—6—0 wheel

or

AMERICAN
FOUR-CYLINDER
Locomorlvn.

8

is

4

3

is

arrangement and outside cylinders.
These are neat yet powerful engines,
more, they have been
and, what
produced at a lower cost than they
could have been obtained for in the
usual way. They have leading dimen
sions as follows :—
Cylinders (diameter), 16 ins.
Piston stroke, 20 ins.
ins.
it.
\Vheels (diameter),
\Vheelbase, II it.
Total heating surface, 890-25 sq. it.
Grate area, 10-71 sq. ft.
Boiler pressure, 150 lbs.
Tractive eﬂort, 15—710 lbs.
Weight (in working order), 35 tons
cwts.
As will be seen, they are saddle tank
and in this case a steam
engines,
ﬁtted on the boiler, which is
dome
ﬂush-topped, with ordinary round-topped ﬁrebox.

CRANK-AXLE

CRANK-AXLES IN AMERICA.
LOCOMOTIVE
As long as they could, American locomotive
held out against the use of the crank
engineers
axle in their designs, preferring to adopt outside
cylinders in all classes and sizes of locomotives.

inasmuch as the cranks are set at 90 degs. apart,
it is possible to introduce the exceedingly strong
ro-in. by nil-in. rectangular section for the oblique
arm connecting the two crank pins.
the use of only
The arrangement necessitates
two instead of four crank-webs, but with this type
of axle it is, of course, impracticable to ﬁt valve
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driven byl'eccentrics.
In
the American locomotives to
which the axles are applied,
\Valschaerts gear is used, and,
the
now
indeed,
preference
shown for this type of motion
is very marked in the United

loads.

A " PACIFIC ” RUMOUR.
A semi-ofﬁcial statement—

amounting, however, to nothing
much more than a rumour-—
the writer to the
has reached
effect that a large railway com
pany—not the G.W.——is about
to put in hand the construc
tion of several "Paciﬁc" type
The engines, so
locomotives.
two
will
have
it is said,

NORTH-WESTERN
-— —o

SUPERHEATED

Exmzsss

LOCOMOTIVEZ

LONDON

8c

4

TYPE

4

"

A Kensington correspondent
writes asking the reason why,
in modern locomotives, such
a peculiar noise is emitted at
starting with the exhaust from
the chimney.
He says: “1
have often noticed that the later
~types of engines when starting
away with their loads emit a
'
'
sort of
coughing noise from
the
chimney, in some cases
amounting almost to a sort of
whistle; and am at a loss to
I have
appreciate the reason.
asked one or two drivers, but
have not been able to obtain a
satisfactory reply. Anyone who
takes
the trouble to watch a
train leaving any of the London
terminal stations, for instance,
and drawn by a late type of
will be sure to notice
engine,
the curious sound to which I
refer, and it does not seem to
matter whether the load is a
heavy or a light one, or what
the particular effort of starting
amounts to. I should really like
to know what the actual cause
of it is."
The
sound referred to is
caused
by sharpening up the
exhaust, or, in other words, in
the velocity at which
creasing
the exhaust products leave the
blast pipe, and is partly due to
the design of blast pipe and size
of its oriﬁce, and partly to the
arrangement of the valve gear
and the rapidity
of cut-0H.
There may possibly be other
contributory reasons, but those
given are undoubtedly the main
ones.
In some locomotives the
effect is very pronounced, and
these engines, it will be noticed,
usually get away well with their

“Pnscunson

CORRESPONDENT'S
QUERY re
LOCOMOTIVE
EXHAUST.

New

A

THE

States.

RAILWAY.

gears
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exceptionally large simple cylinders, fed by a boiler
superheating apparatus.
ﬁtted with Schmidt's
The design aims at getting the most possible from
Outside
simple locomotive.
a
two-cylinder
cylinders will be employed in conjunction with
The
\Valschaerts valve gear and piston valves.
ﬁrebox will be of the wide type with a special design
the
should
engine
Altogether
prove
of ﬁregrate.
an object of interest—if it ever puts in an appear
ance.

THE New L. & N.W. Exrnnss ENGINE.
By the courtesy of Mr. C. J. Bowen-Cooke, chief
mechanical engineer of the L. & N.W. Railway, the
writer is now able to illustrate and present leading
particulars of the new “Precursor” type locomo
tive, “George the Fifth,“ ﬁtted with superheating
apparatus, to which reference was made on page
352 of the October I 3th issue.
Cylinders, 20 ins. by 26 ins.
Coupled wheels, 6 ft. 9 ins. diameter.
Working pressure, 175 lbs.
Grate area, 22-4 sq. ft.
Total heating surface, r8496 sq. ft.
\Veight (in working order), 59} tons.

T

I

a

An ordinary candle was taken and softened in
hot water and then thickened up at one end.
It
was then rolled between
two pieces of smooth
board till it was of taper form, Q in. one end and
The
1} ins. the other, and of the correct length.
length was found by the old familiar method of
a
running string round the centre line of the drawing.

Nail
)

_

Bent Tapered Core.

By ERNEST W. FRASER.

ll

are shown three views of a small
As only two were required,
brass casting.
it was desirable to produce these as cheaply
The hole at the small end was Q in.
as possible.
and at the large end 1} ins.
Great accuracy was
not aimed at, so long as the inside was smooth.
Making the pattern with its core prints (dotted in
Fig. I) was an elementary job of wood~turning and

F79

,2

Na /'//'2‘L

The parallel ends for the core
prints were also rolled on, and
while still pliable it was bent
round to the shape required.
To get this correct it was laid
“
”
on a drawing and
sighted
and altered till
showed an
equal thickness for the metal
all round. Two wire nails were
then pushed in the centre of
each end and the whole placed
in cold water to harden.
rough wooden box, minus
top and bottom, was now made
(see Fig. 2), and the wax core
I- _. _ _ _ _
laid across the corner of this,
care being taken to cut little
vees for the nails to rest in.
Of course, the core would fall
it were not supported, so it was
F,
propped up by a matchstick
about the middle of the bend.
Liquid plaster-of-Paris was then
poured in the box till
was
full, and when
was nearly set
was smoothed off with
table knife, and a few countersinks made in
with a drill point so as to locate the top half.
When set hard the box was knocked off and
notches cut iin. deep for the nails in the core,

a

a

a

carving. but the taper core box promised to be
tedious and expensive job. It was, however,
eventually made (at cost of 3d. for materials) in
the following way.

it

it

it

it

I

if

.

' I

|

A

it

Fig.
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and the box slipped over the new hard plaster
block, care being taken to well oil the face to pre
vent the top half from sticking.
The top box was then ﬁlled with plaster, and when
set the wood was removed and the corners trimmed
off the block. A smart tap with a mallet will
detach the two halves and the core can be picked
A coat of shellac varnish completes the job.
out.
For awkward-shaped bends and where a. few castings
only are wanted this method answers perfectly.
The internal round edge on the large end of the
casting was taken off in the lathe when the bead
\was turned.

Model Yacht Racing.
race
THEon open
Saturday,

for 12-metre models took place
October 29th, on the Round
Pond, Kensington Gardens, under the auspices of
the London Model Yacht Club. Of the six boats
entered ﬁve sailed, the results being:
(1) Mr. W.
G. Brittain's Salome (Model Yacht Sailing Associa
tion), 17 points;
Lady
(2) Capt. Digby-Williams'
bird (London Model Yacht Club), 15 points; (3)
Mr. W. M. Anderson‘s Adelia (L.M.Y.C.), 13 points;
(4) Mr. Harvey-Simpson‘s Florencia (\Virral M.Y.C.),
11 points; (5) Mr. G. H. Willmer’s Sphinx (Northern
Model Yachting Association), 4 points; out of a
possible total of 24 points.
Mr. G. Braine's Cam
bria was withdrawn owing to the regrettable illness
of her owner.
We hope to include a fuller report
of this meeting in our December Ist yachting
number.

The Society of Model Engineers.
(Reports of Ming: should be sznt to the Oﬂitls 0/ Tm: Monci.
ENGINEER without dday, and will be imemd in any par
ticular issue if receiveda clear nine days beforeits usual dale
of publication]

London.
N ordinary meeting of

the Society was held
on Wednesday, October 26th, 1910, at the
Caxton Hall, Westminster, Mr. John Wills
taking the chair, and about 100 members and
visitors being present.
The minutes of the last
meeting having been read, and ten new members
elected,
the Chairman asked for nominations for
the ofﬁce of auditors for the past year, and Messrs.
Herbert Sanderson, A.C.A., and W. H. Dearden
being duly proposed and seconded,
they were
unanimously elected to act in that capacity.
The Chairman then called upon Mr. C. Kenneth
H. Eden, A.M.I.C.E., A.M.I.E.E., etc., to deliver
his lecture on the " Latest Improvements in
Wireless Communication."
Mr. Eden was listened
to with great attention while he explained very
clearly the construction of transmitters, detectors
and turning coils, illustrating
his remarks by
blackboard sketches,
and by reference
to the
actual pieces of apparatus;
he also dealt at some
length with International Law relating-to
com
munication by wireless apparatus, and the attitude
of the authorities towards experimenters. He also
replied fully to several questions put by members,
several of whom are engaged in experimenting in
the science.
At the close the lecturer invited the
members to test for themselves
the efﬁciency
of
two sets of apparatus erected in the lecture-room,
and an instructive half-hour was spent by many
members in
sending and receiving messages

i
il
l
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and closely inspecting the apparatus brought by
the lecturer and also lent by Messrs. Cox & Co.,
the latter showing at work a. very ﬁne Io-in. spark
coil and a new form of mercury jet interrupter.
Mr. A. W. Marshall, A.M.I.E.E., moved that
a very hearty vote of thanks be accorded Mr. Eden
for his most interesting and instructive lecture,
and it was given with great acclamation.
Mr. Eden, in shortly replying, stated he .should
be pleased to advise any member of the Societybn
technical points connected with the construction
and working of wireless apparatus applying-to
him within a period of six months Without charging
any fee.
(A full report of the lecture Will appear
in a future issue of this paper.)
The usual exhibit competition was held, the
entries being much more numerous than 'usual.
On the votes being counted it appeared Mr._Riddle s
automatic cut-out for accumulator charging took
the award in Class A, and Mr. A. L. Novis' hon
zontal steam engine that in Class B.
The Chairman announced, amid applause, that
two of the members who had accepted the invita
Company of
tion extended by the \Vorshipiul
Turners of London to enter examples of metal
turning in the Company‘s annual competition,
held at the Mansion House, had gained the highest
awards in the Amateur Section—Mr. ]. C. A. Ivory
taking the Company's silver medal as ﬁrst prize
for a double-throw crankshaft with four eccen
trics, all turned from the solid; and Mr. W. A.
as
Certiﬁcate
the
Company's
Curzon
taking
The
second
prize for a set of split chucks.
silver medal, which is a particularly handsome one,
was greatly admired, and Mr. Ivory was heartily
congratulated on obtaining in open oompehhon
so valuable a reward for his skilful handiwork.
FUTURE MEETINGS, to be held at the Caxton
Hall, at 7 p.m.—Tuesday, November 29th : Annual
As business of urgent importance
general meeting.
has to be transacted at this meeting, it is requested
that all members residing in or near London Will
Wednesday, Decem
make a point of attending.
ber 14th : The annual sale of models, tools, appara
tus and materials of all kinds will be held.
As a
the entire
number of lots are expected,
large
evening will be devoted to the sale, no formal
Members only are al
business being dealt with.
lowed to enter or purchase articles in the sale,
and they are earnestly requested to bring them to
the Hall by, or as soon after, 6.30 p.m. as possible,
so that the lotting may be expeditiously carried
out. New members who have not yet attended
one of these sales will ﬁnd this one an exceptional
opportunity of picking up useful apparatus on
of
very advantageous terms—Full particulars
the Society, and forms of application for member
ship, may be obtained from the Secretary, HERBERT
G. RIDDLE, 37, Minard Road, Hither Green. S.E.

Provincial

BristoI.—The

Societies.

of
this Society
on the 18th ult.,
for the Winter Session
at the Dolphin Caié.
The chair was taken by
Mr. Vaughan, who, after reading a letter from the
President regretting his inability to be present,
called on Mr. A. E. Pendock to give a paper and
“
Trans
demonstration on
Alternating-Current
elementary
formers."
ﬁrst with
the
Dealing
principles of transformers in general, the lecturer

ﬁrst

meeting
was held
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went on to describe in detail a small transformer
suitable for small experimental work, which he
had under construction, demonstrating the various
points by connecting the transformer to the electric
light supply and using the secondary supply to
light various voltage lamps from the different
tappings which he had provided on the secondary
The iron core consisted
winding.
of a ring of
22-gauge iron wire, wound on a former to make
up a ring 6 ins. diameter by 1} ins. by r-in. cross
section, and leaving a 4-in. centre-hole. After
removing from the former and taping, this ring was
wound with 700 turns of No._22 D.c.c. to form the
primary
(Bristol voltage 105, 93 periodicity).
Sixteen gauge was used for the secondary, and six
turns were found to give approximately 1 volt.
This secondary winding had a tapping taken out
every 6 turns up to 10 volts, thus giving units of
voltage. The rest of the secondary was wound
in ro-volt sections, thus giving a full range of
voltages.

Mr. A. E. Pendock was followed by Mr. A. E.
Pearse, who gave a ﬁne detailed description and
exhibition of his ﬂying machine, " Aerial," which
recently took the Silver Medal at Bristol' in con
nection with the Aero Club. A very interesting
discussion followed as to the merits and otherwise
of placing the propellers in the front or the rear of
model ﬂying machines,
and some of the queries
and criticisms were smartly handled by Mr. Pearse.
The cause of a monoplanc coming down on its nose
in the event of the engine failing was also explained,
and the effect of the " back stream " of air from
'
propellers was demonstrated.
After a vote of thanks to the demonstrators, the
Chairman announced that the Committee had
decided to offer two prizes for models made without
a lathe, and after the enrolling of some new mem
bers, the meeting was brought to a close.
FUTURE Mum-mos:
From November rst, and
every fortnight onwards—J. M. VAUGHAN, Hon.
Secretary, 9, Triangle South, Bristol.
Relding.—At the meeting held on October 14th,
the evening was spent in discussing various sub
jects which were interesting and instructive to
the model engineer,
the reminiscences
of some
members being very amusing—On
the evening of
the 28th ult., with Mr. Hart in the chair, and about
twenty members present, Mr. Ed. Tunbridge, who
had previously undertaken the responsibility of
giving and providing the material, gave a paper and
demonstration on "The Working of Celluloid as
applied to Accumulators." As one may imagine, who
happens to know Mr. Tunbridge, the subject could
not possibly be in better hands, and the evening
went far too quickly.
The lecturer just dealt
with the properties of celluloid—how it was made,
and had for inspection various samples of sheets,
“tubes, etc., in which it is used.
The moulding of
celluloid and tinting of same, the case in which it
is cut, planed and bent, was dealt with in due
order. Mr. Tunbridge then measured
up some
loose plates which required a case, and showed by
a sketch how a case should be set out and what
must be allowed for in the measurements.
This
being done a case was commenced
being made,
of
the
aid
by
showing how,
simple tools, a most
It was then ex
satisfactory case can be made.
plained how the case should be strengthened and
ﬁnished off.
Time was proceeding apace, and it
was with reluctance that the demonstration was
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On the proposition of Mr.
brought to a close.
Dormer, seconded by Mr. Bashell, a. hearty vote
of thanks was passed to Mr. Tunbridge for the
very able and excellent manner in which he had
explained and showed as far as practicable the
subject of his paper. There were on view several
ﬁne examples of Mr. Tunbridge's skill, which in
cluded all sizes of accumulators, from one (a model)
with three plates size about i in. by r in., to several
of' 100 amp.-hours., all being ﬁtted with the Tun
bridge patent lug and terminal, which anyone can
see is a very great improvement on those which
have usually a rubber ring sprung around the
The small model accumulator was much
lug.
It is whispered that a z-in. by 3-in.
admired.
vertical engine will shortly be in course of con
A
struction, being made entirely of celluloid.
model made of this material will enable the working
It is
of the slide valve, etc., to be plainly seen.
"
cell,"
hoped that this model will not prove a
and the maker should be a-c-e-t-o-n-e‘d without
of this ﬂourishing Society can
delay.—Particulars
be obtained on application to the Hon. Sec., Mr.
W. FRED DORMER, Tilehurst.

The Kite and Model Aeroplane
Association,
HIS

Association
its Winter Session
opened
November 7th, with a lecture,
"
The Model Aeroplane in Theory and
illustrated _by drawings and experi
Practice,"
ments, by V. E. Johnson, Esq., M.A., author of
"
“
The Theory
How to Build a Model Aeroplane,"
”
and Practice of Model Aeroplaning
(now in press),
which will be of great help to model builders;
"
and on November 28th,
The Stability of Model
Aeroplanes and 'Gliders," by A. P. Thurston,
Esq., of the East London College Aeronautical
Research Society (University of London), willbe
on Monday,

81ven.

In December, Major B. Baden-Powell, F.R.A.S.,
"
will give a lecture on
Kites.”
“
The
January 9th, V. E. Johnson, Esq., M.A.:
as
of
Aero
to
the
Control
Gyroscope,
Applied
planes," illustrated by numerous lantern slides
and experiments.
In February, G. Marconi, Esq. : " Wireless
"
Ship-to-Shore Pro
Telegraphy and Kites," and
blem ; or, Kites as the Best Means of Establishing
Communication between Ship and Shore," by C.
Kruger, Esq.
Members will be notiﬁed of the dates of Decem
ber and February meetings as soon as ﬁxed ; they
will also be publicly announced.
will attend
The Council trust that members
these meetings,
which will be held at 53, Victoria
Street, Westminster, by kind permission of the
Aeronautical Society of Great Britain; also that
they will help to forward the interests of the Associa
tion by bringing along friends, for whom tickets
can be obtained from the Hon. Secretary.
It is proposed that this Association shall hold a
competition for the best storm kites and method
The
of communicating between ship and shore.
Hon. Secretary will be pleased to hear from any
one interested, as it is hoped to get the Board of
Trade to witness the experiments.
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Queries

and

Replies.

[Attentionis especiallydirectedto thevarious conditionsgiven below,
and no noticewill be taken of Queries not complyingwith the
be
directions therein stated. Letters containing Queries must
"
marked on the top left-hand corner 0/ the envelope Query
Department." No communicationsbut those relating to the
Queries should be enclosedin the same envelope.
Querieson subfectswithin the scope0/ this columnare repliedto by
post, freeof charge,underthefollowingconditions:—(r) Queries
dealingwith distinctsubjectsshouldbewrittenon differentsheets,
on one side of the paper only, and the sender'sname MUSTbe
inscribed on the back. (2) Queries should be accomanied,
corre
whereverpossible,with fully dimensionedsketches,a
spondentsare recommended
to keepa copy of their Queriesfor
post-card)
reference. (3) A stamped addressedenvelope(not
should invariably be enclosed,and also a " Queriesand Replies
Coupon" cut out from the advertisement
pagesof the current
issue. (4) Queries will be answeredas early as possibleafter
receipt. (5) Queries which, in the opinion of the Editor, are
beyondthelegitimatescopeof this column,will eitherberdurned
to the senderwith a notiﬁcationto that eﬁect,or will be referred
to THE Mom-:1.ENGINEER Laboratory, whencea fee will be
quoted for supplying the desired information or drawings.
(6) Queries relating to enquiries which have beenreplied to at
somepreviousdatemustbeaccompaniedby a copy ofihe original
query, togetherwith our reply to same. Both the date of such
previousquery and the numberof our reply must also be given.
(7) All Queriesshouldbe addressedto The Editor, Tm: Mom-:1.
ENGINEER,26-29, Poppin's Court, Fleet Strea, London, E.C.]
The following are selectedfrom the Querieswhich havebeenreplied
to recently:—
[6091Modol Torpedo-boat
J. L. D. (Berks)
Destroyer..
writes: Could you pleae tell me the distance between the deck
and L.W.L., L.W.L. and W.L.I, W.L.r and W.L.2, as ,1 cannot
ﬁnd it anywhere in the laying-off table for a model torpedo des
troyer in your handbook, “ Model Steamer Building "?
If you read" the inscription beneath the table of offsets in our
handbook on Model Steamers,"you will see that it says the free
board is r} ins. at all parts ; that 'mto say, the sheerbeingstraight,
the distancebetwem load water line and the deck line is 1} ins.
at any part of the boat. The distancebetweenL.W.L. and W.L.t
r in., and similarly the distance between W.L.t and W.L.2
is
s t m.
Midland Railway 0—4 —4 Type Tank Engine.
[333]
C. T. (Hither Green, 8.3.) writes: Could you publish a sketch of
a modern Midland 0—4—4 typo tank locomotive, or tell me if
appearedin Tna Moon. Badman; and, if so, what
tame?has
ssue

’2 llflla 1'

M.R. 0—4—4

Tsz

The published dimensions of the various classes of o~~—4-—4
type (1.6.,
tank enginesusedon the Midland Railway
are very meagre.
front-cous‘liod)
e, however,give you a sketch, which is sulh
clently accurate for the purposes of the amateur model maker,
No. x,636 (old series)_class tank engines,designedby Mr.
0 nson.
iifbthc
,[5861 Tesla Worked from Wlmshurst. T. C. (Lewisham)
writes : Can I work a Tesla cell from a Wimshurst ? Is thecurrent
from a Wimshurst alternating? It is spokenof as " oscillatory ”
——one le of the machine'5 said to be
and the other nega
tive.
uite mderstand the theory 0positive
the alternatingcurrent as
used in
e electric stationsat a certain periodicity, but here the
poles are poaitIVeand negativealternately; as to the periodicity,
say 50 periods. 1 should like to experimalt on thelinesof Hertz,
and have been readingsomematter on the electro-magneticwave
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theory of light. I have seen that the discharge from a Leydon
jar in a simple ring of wire with no inductance amounts to a
periodicity of millions per second. How is one to ﬁnd out what
periodicity you have in a circuit? It is easy to calculate with
dynamos when the speeds and number of bobbins are known.
from a spark coil on
Is the periodicity increasedby stepping
to a Tesla, or up to several such coils. up know the voltage in
creases.as we have large step-up transformers in our station,
but the periodicity remains the same right from dynamo to outer
circuit ?
Yes, it is possible,but the effectsare not very good as the sparks
are very few and far between. The Wimshurst dischargeis not
alternating. The discharge from a Leyden jar thro h a circuit
he ring of
of no inductance would not be oscillatory at all.
wire has inductance, and the discharge is therefore oscillatory.
Unless the frequency is comparatively very low you cannot ﬁnd
its value without some such apparatus as a Fleming cymometer.
1f the capacity and self-induction are known (and the seldom
are with any degreeof accuracy) you can calculate the equency
of oscillation. The frequencyof oscillation of the jar discharging
through the Tesla primary has no connection whatever with the
periodicity of the sparking coil; the latter only determines the
number of sparks per second, and is seldom more than a few
hundred. You would probably do well to read carefully"the back
numbersof Tax Mont-:1.Euomnn containing articles on Experi
ments on Electric Oscillations and Waves."
A. M. B.
[733] Wave-Winding of Four-pole Armature.
(Lochee) writes: I have taken down a 400-v01tmotor armature
winding of a four-pole machine with one pair of brushesset at
right angles. There are twenty-sevencoils on the armature and
each coil is wound with four strands of wire and nine turns, giving
me eight ends in each coil, or a total of 216 ends on the whole
armature. There are :07 segments in the commutator. The
coils are former wound and go from No. I to No. 8 slot on the
armature, and so on. Could you give me a diagram how to
connect up so as to have one pair of brushes at right an les?
The winding is much like the armaturediagram in your Vol. III,
No. 100, March 26th, r903.
As regards the general arrangementof your winding, you can
follow the wave-winding diagram in our Vol. VIII to which you
refer. In your case,as the numberof segmentsin the commutator
is one less than half the number of coil ends, you must make one
of your coils a dummy. Leave one coil with its endsunconnected;
do not, of course.short-circuit it by joining it upon itself, as that
would prove disastrous. If we call the se ment to which one
end of a coil is taken No. I, the other en of that coil should
be takento segmentNo. 54. Into eachsegmentwill go onestarting
end of a coil and one ﬁnishing end. Put all starting ends down
into the commutator ﬁrst, then go round the commutator again
to put down the ﬁnishing ends. Be careful not to confuse the
ﬁnishing ends of different coils.

.
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TANK LOCOMOTIVE.
for I-in. Scale Model Locomotive.
[710] Drawings
A. ll. A. (York) writes: “'ill you kindly ianrm me if you have
drawings
any
time
at
Pllbllsllt‘tl in Tue Moon. ENGINEERworking
”
"
and particulars for making a G.N.R. 0r N.l£.R. Atlantic
tape
locomotive, size 1-in. scale? It not, have you given particu
n
of any other class to t-in. scale size? I may say that i do not
eng'me.
an
old
type
want
We have not published working drawings to 1-in. scale of a
recent locomotive, but in our Lssueof january tst, 15th, and
February tst, 1902,appearedworking drawings and instructions
for makmg t-in. scale L.T. 8r S.R. model locomotive.
E. M. S.
[717] Size of Condenser for Spark Coil.
(Winchmore Hill) writes: I am making a i-in. sparking coil
ur handbook No. it, and
according to the instructions in
notice that on page 33 the num r of sheets in the condenser

i
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is given as twenty sheets, 7 ins. by 3 ins., while on page 63 the
number is given as forty sheets, 4 ins. by 3 ins. Which would
give the best results?
It cannot be deﬁnitely stated which would give better results.
Condensersmade by diﬂerent makers,or even by the samemaker,

November IO, 1910.

A. C. H. (Wimbledon)
[600] RI: for Model Yacht.
writes: I have made a model yacht hull, the dimensionsof which
are: Length (L.O.A.), 25} ins.; beam (extreme), 5 2-5th ins.;
du out of yellow pine wood. I enclosea rough sketch of yacht
hu I. Would you be good enough to kindly send me or publish

25?“
LW L
I

/
l

/ Brass

Sunny rudder

N°690

Lead keel

23

20

may have an equal area of toll and yet vary considerably in
capacity. Nor would all coils made to exactly the samespeciﬁca
tion requireexactly thesamecapacityof condenser. The condenser
speciﬁcationsgiven will serve to indicate, roughly, the size to
work to; but experimentmust decide the exact condenserdimen
sions to give the best results in your case.

in your valuable paper an outline drawing of sloop with topsail
rig for above hull, showing dimensionsof mast, spars, and sails?
We publish herewith a sail plan for your yacht hull. Length of
mast is 27 ins. from deck to truck.
aphy.
H. C. M. (West
[6171 Indoor Wireless Tele
Norwood) writes: l have a bin. or -in. sparking coil and arelay.
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two tubes in ﬁrebox. Should I wash it out with soda and then
leave it dry ?
(i) In the ﬁrst place,we should examine the um valv
l
Seethat they are ti ht. Wear may have taken plaIZearlidthe
may _be leaky.
his would account in some measure for the
occasional failure._ If it is not this, then we should ﬁt a per
l
manent by-pass pipe. On this by-pass pipe (which, by the way,
may
takenoff thedelivery pipe or valve
box in any convenient position and led
t
back into the feed-water tank) may be
ﬁxed a screw-down valve and by regu
lating thts you will obtain somecontrol
feed,and at the same
over the amountof
'
time by arran g thevalve so that it can
not be shut right oﬁ, will ensure the con
C01 /s
Relay
'
stant action of the pump. (2) We should,
'./
use cotton packingsoaked in tallow. (3)
[Be/ay
The best way to lay up such a boiler is
T1
82
Con/iich
to empty it entirely and to remove the
g
.
Cc/M’rt‘r
5%
manholeand mud-doorso that the air may
72
freelycirculateinsidethe boiler. We have
8'
not heardofq'thesoda idea before,but pos
s
5
sibly someof our readershavetried it and
could report.
H.
[74o] Locomotive Drawings.
F. M. (Thornton Heath) writa : I shall be
greatly obliged if you can inform me
whetherworking drawingsof the following
locomotiveshave appearedin an journal:
—-G.W.R. “ King Edward,”
0. 4,02r,
N’6/7
type;
No.
4,io
, 4—4—0 Gil/KR.
4—68—0
y pe; ‘LGBardeniaf’
. . & S.C.R.
(1) Yes, but nickel is far better. See our handbook f‘ Wireless
n a _ awing o the G.W.R. 4—6—0 t
locomotive
Telegraphy for Amateurs," 2s. 3d. post free. (2) No. Plain
on
“ King
Edward " in the G.W.R. Magazine for Juli: 1909. We
projecting wires or rods are all you need. The may be advan
"
also.fan_cythat the "_Flower class have also been illustrated in
tageouslyprovided with plates at their extremities. (3) Connect
outline in this magazmebut cannot give you the date. You will
to the coil terminalsa pair of rods, each 2 or 3 ft. long, with brass
ﬁnd an outline of the L.B. & S.C.R. " Atlantics " in our issue of
balls at the ends separatedby a spark-gap of rather under an inch
May 28th, i908. In no casehave working drawings of thesethree
length. Provide a tapper in parallel With your bell. A tappet
engines been published, but in the case of the G.W.R. 4—-6—o's
may be made from a second bell with the gon removed and is
gell
be
the drawmgs in the Engineer for February 22nd, 1907; should
itself may
for decoheringor shaking up the ﬁlings. The
be useful to you.
arrangedso as to decohere. Also shunt bell coils and relay coils
with non-inductive shunts of a hundred or two ohms. Again see
G. W. R. (Barrow
[696] Finding the Length of a Chord.
above-named book. The accompanying diagrams show the
in-Furness) writes: I would be greatly obliged if youﬂcould show
r coils, T2 tapper con
arrangements,where Tr representsta
chord line G on the drawmg
the
me
how
to
obtain
length
of
the
tact, Bi bell coiLs,B: bell contacts, 5 5g: shunts.
enclosed,which is a developmentof a section of a cone
Not
H. B. S. (Rugby) writes:
[729] Valves off Pecos.
“ Atlantic "
long ago I purchaseda set of 7-16thsin. scale G.N.R.
castings with the boiler brazed. These are now built up, but I
am very dissatisﬁedwith the result. If I open the regulator at
60 lbs. pressure.after the locomotive has travelled say 10 yards,
the pressurehas dropped to about 25 lbs. The boiler is brazed
and has ﬁve {-in. water tubes. The steam is flame-superheated
beforeenteringthe c 'linders. The cylindersleakedpast the pistons
a little at ﬁrst, but irepacked them and they are now steamtight.
Valve gearing is quite all right. I use a four-wick methylated
lamp. the ﬂames of which completel
' ﬁll the ﬁrebox. There is
no leak anywhere. I should be glad you could suggesta remedy
in
pressure.
for this drop
As you" say there is no leak anywhere, the locomotive simply
requires tuning up." The cylinders and valve gearing are not
as the should be; or, if they are, then for some reasonor other
one o the valves is not on its face. You can loosen this by in
jecting a little petrol, to wash the steam chest out, then a little
parafﬁn,then cylinder oil. What usually happensis that the valve
sticks on the valve spindle, away from the port face. The valve
can often be loosenedby taking down the valve rod and giving the
spindle a tw'mtbackwards and forwards. The remedy, in a few
words, is to ﬁnd out the causefor the wasteof steam. Presuining
boiler, steam pipes, and pistons are all tight and in good order,
and the valves are set properly, then the only possiblereasonfor
the failure is that the valves are not on the port facesand steam
is getting away to the atmospherewithout passing through the
cylinders.
[6671 Feed Pump: Gland Packing: Laying Up Boiler.
A. D. B. (Falmouth) writes: (i) I have a small steam launch
with compound engine, stroke 4 ins., HJ’. 21}ins., i..P. 4 ins.,
and I am a bit troubled with the feed-waterpump. The exhaust
steam from L.P. cylinder goes into a condenser,which is a large
copper pipe running alongsidethe keelof the boat. The condensed
steam '5 then drawn up by a pump into a small tank by the side
of engine; from thenceit is pumpedby anotherpump to the boiler.
My trouble is that very often the pump which pumps to boiler
ceasesworkin , but by opening a small tap between pump and
To work out your problem in detail we do not wnsider within
boiler and letting a little water out into the boat it starts pumpin
our scope,but a few.wordsmay sufficeto put you on the right track
aim. The objection to this is that the tank overﬂows, an
for doin the ﬁguring yourself. The angle subtendedby an arc
it
lets the water in boiler get too low. To remedy this, I have
of a are e bears the same ratio to an angle of 360 dogs. as the
to stop engine and use an auxiliary donkey pump to get up the
length of that arc bears to the length of the whole circumference.
water level. aThis is pumped from a separate water tank. I
What
for
this.
Knowmg the radius of the circle, you can ﬁnd the ratio between
remedy
(2)
should be glad if you could suggestany
the length
the are under consideration and the len
is the best sort of packing for pump lands? (3) As I may be
of the
glad
to
know
complete
be
circumference(21:!) and can then ﬁnd the
winter,
should
laying up the launch for the
of the
angle AF B. As this angle
divided into halves by the line
how to treat the boiler, 3 ft. high, 2 ft. diameter,centre fine, with

i
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I wish to receivesignals over a distance of a few yards (20 yards
at the most, probably about 10 yards). (1) Can I use iron ﬁlings
in the coherer? If so, would you kindly give me a rough sketch
with dimensionsfor making the same? (zl Over a short distance.
say from one room to another, is it necessaryto earth one of the
aerials? (3) Please supply diagram of connections for working
over a few yards.
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E F, you will know the size of the angle A F E.

And by elemen
tary trigonometry the length of the halt-chord (which is the per
pendicular in a right-angled triangle of which the length of
hypotenuse and the size of one acute angle are known) can be
found. Then doubling this figure you obtain the length of the
chord G, as required.

i
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The News of the Trade.
Rnlan distinguishedby an asterisk have beenbasedon canal
Editorial Inspection0/ thegood:noticed.

'A New Development In Model Locomotives.
The successful application of the principle of the flash boiler
to the model locOmotiveis of the greatest importance to model
railway enthusiasts. The ﬂash boiler possessesthreegreat advan

works are on one ﬂoor, and the li ht, so necessaryfor fine work,
is excellent. The power is provi ed by a to h.-p. National gas
engine. Apart from the regularlinesof manufacturegoing through
in quantities, we noticed one or two very fine large scale model
locomotives being built to special order; particulars of these we
hope to be able to give to our readerswhen they are nearercom
pletion. In the storeswe observeda very extensivestock of rough
castings and ﬁnished parts for model locomotives and marine
engines, including wheels, chimneys, domes, frames, buffers,
cylinders, boiler tubing, steam ﬁttings, and permanent-way
material, prices and sizesof which are all detailed in the excellent
catalogue which Messrs. Carson publish. Coming now to the
important novelty—the flash boiler—we have preparedthe accom
sketch, which shows at a lance the principleof construc
panying
t will be seen that the b0 ler simply consists of an outer
tion.
casing or shell, similar to the ordinary boiler in appearance.inside
which is a plain spiral coil of special steel tubing; that is all,
except that the boiler shell is asbestoslined. The water supply
is carried in the engine tender, under air pressure,produced by
a few strokes of a cycle pump. The coil in the boiler is heated

& C0.’s New rl-IN. GAUGE L.N.W.R. MODEL Locomorrvr.
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FLASH BOILER FOR Mover. Locomorrves.
shown in the sketch, and can
on the part of Messrs.Carson. It
be instantly inserted in place or removed as re ulrcd. _ It burns
ﬂame,without
smoke.and is reade started
with an intensel hot
model to which this boiler was fitted
and stopped.
shown
in our other photograph. It will be reco bed as a_very
“ faithful
N.W. . locomotive Expen
reproduction of the popular 1..
ment," the scale being in. to the foot, and the gauge
ins.
fitted with
valve gear which ensuresthe correct distribu
It
tion of steam to the cylinders, and the slide-valve itsle is of
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introducing to the modelworld successfulﬂash boiler locomotive,
and we recently paid visit to their works to witness some trials
of such model, and at the same time to inspect the equipment
glanceat the accompanyingphotograph
of their new premises.
of the machine shop will give some idea of the completenessof
full range of plain and screw-cutthig lathes, Pre
their plant.
cisionlathes,capstanlathes,drilling machines,milling machines,and
installed, enabling all classes of model and
emery grinders,
small-powerengineeringwork to be dealt with. The whole of the
a
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petrol blowlamp.
The water
admitted through
by
instantly convertedinto steam, posing
suitable connectionand
the regulator valve to the engine cylinders. The coil
throu
slighty arched throughout its length to enable the maximum
beatingeﬁectof the flameto be util'sed. The lamp an important
part of the system, and
another example of clever designing
is

&

To

(2%

all soldering,
brazing,and riveting of tubesand boiler plates;
absolutesafety
in working; (3) me supply of perfectly dry steam to the engine
cylinders, thus great] increasingthe power and workin efﬁciency
Co., ltd, Oak
of the locomotive.
Messrs. James Carson
lands Road, Cricklewood, London, N.W., belongs the credit of

a

tags: (1) Simplicity of construction, obviatin
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specially suitable metal necessaryto withstand the superheated
steam. We witnessed a very satisfactory trial of one of these
engineson a circular track laid down in the grounds outside the
hrm’s workshops. The hauling power of the engine, the speed,
and the ease.of manipulation of the lamp and boiler-feeding
arrangementswere all very marked, and formed very conclusive
evidence that the flash boiler '5 not only a real success,but is a
decidedadvanceon boilersof the old type. There will, no doubt,
be many of our readerswho will, as the result of this innovation,
be disposed to experimentwith ﬂash boilers both for locomotive
and marine work, and for their beneﬁt we would say that Messrs.
Carson are prepared to supply suitable tubing and all materials
at moderate prices. The application of the ﬂash principle to
model marine boilers is, of course, not new: but we imagine the
simplicity of the boiler illustrated herewith will give it a fresh
impetus, mpecially as the Carson blowlamp is also very suitable
for use in model boats. We understandthat the makersare now
experimenting with these lamps with a view to rendering them
suitable for use with methylated spirit.
’ “ Cellution " Liquid for Sticking Celluloid.
Messrs.W. Lewis-Stemp5:Co., 39,Calvert Road, East Greenwich,
London, SE, send a sample bottle of this solution, and state
that they are making a point of supplying the trade and give
good tradediscounts. Our Laboratory report is as follows:—“ We
have made some trials with the sample of ' Cellution,’ and find
that it joins celluloid satisfactorily, the connection being strong
and certain. We have also tried it as a solvent for unsticking
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from the surface before applying the cement." For particulars
apply to Captain H. \V. Norgate, Treliggan, Fowey, Cornwall.
Some trialshave beenmadewith this cementin our Laboratory,nnd
theresultsare as follows:—“ We havetestedthesample of Captain
Norgate's ‘Stoppit.’ It dries very quickly and eﬁectuallystops
leaks in tin boxes, brass tubes,and similar articles. It resistshot
water and will not dislodge under a small internal pressure,but
eventually leaks if the liquid in the tube or vessel contains oil.
It appearsto be a practical thing, and we should expect it to be
very useful for eﬂecting temporary repairs to leaky places."

New Catalogues and Lists.
H. J. Squire. r7, Tyssen Road, Stoke Newington, London,
N.-—An illustrated list dealing exclusively with toolholdeis manu
factured by this ﬁrm has come to hand. The " Conqueror” tool
holder (Squire’s patent) is described as possessingsome note
worthy features. It can be ad'usted from Q in. to r-ioooth part
of an inch without the aid 0 any packing by simply slacking
out the clamping screw in the head of the holder, and turning the
knurled screw,which regulatesthe position of the cutter, the de
sired amount, the operator can adjust the formerwith an exactnas
which will ensureeasy and rapid turning. The boring tool listed
is ﬁtted with the cutter placed at right angles to the bar, and
can beaccuratelyand easily adjustedfor boringand cutting internal

_
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& Co. 5 New Wonxs:

celluloid joints; it is fairly successful, but seems to be of too
thick a consistency for this purpose. if made thinner it would
probably be more satisfactory in this respect. Should be useful
to amateurs and others making or repairing celluloid cased accu
mulators and to model makers.”
' Captain Norgate's “ Stoppit."
This is a kind of cement intended for stopping small holesor
cracks in joints, pipes, tanks, etc. it consistsof a powder which
a
is to be mixed with a liquid medium supplied with it,
formingat
cream, which is to be applied with a knife blade, or similar
object, to the hole or crack. It dries and sets very rapidly. Ac
"
cording to the instructions it will stand a considerabledegreeof
heat such as hot-water pipes are subjected to. Allow twenty-four
hours to set if thickly applied. All greaseor oil should be removed

THE MACHINE SHOP.

threads. Another and similar form of tool is designedfor boring
and recessing. The cutter being ﬁtted at an angle, projects some
what beyond the headof bar and enablesthe operator to et right
up to the faceplateor chuckwithout any difﬁculty or risk 0 fouling.
Wm. Bond, 245 and 247, Euston Road, London, N.W.—A
list of electricalmaterial and apparatusfor amateursto hand from
this firm includes illustrated descriptions of a wide range of
from the simple Leclanché cell to wirelesstelegraphysets.
£oods,
xperimentalspark coils, speciallysuitable for work in connection
with wireless telegraphy, vacuum tube experiments and high
tension researchconstitute an important section in a list which
should be in the hands of every reader. Mr. Bond will be pleased
to forward a copy to anyone interested in these matters, on
application. '
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of the
boat fraternity, scattered though
they are throughout the country, that the
governing the conditions under
existing;,rules
which all recognised racing is carried out, are not,
and never have been, ideal. The experience most
of us have gained during the past few years—since
the ﬁrst \Vembley Park regatta, to -be more precise
that we hope shortly to be
such
-—has
been
able to publish a set of conditions which will
who
meet with the general approval of everyone
likes to study, not only his own particular chances
of success, but also the general welfare of the
sport as a whole. It is hardly conceivable that
is, strictly
anything short of the ideal—that
speaking, the unattainable—rule will result in a
perfectly unanimous opinion regarding it, but
our object should undoubtedly be to aim at this.
for discussion will be
The fullest opportunity
our readers, and we are hopeful that
accorded
before another year comes upon us model power
boat racing will be digniﬁed by a set of rules worthy
\Ve may mention here,
of a ﬁve years existence.
however, that there will be no alteration this
year to the conditions governing the 1910 Mover.
ENGINEER Speed Boat Competition, as set forth
in our issue of April 7th of this year.
is common knowledge among members

model

speed

i

i

i

The London Society of Model Engineers is to
distinction
congratulated upon the recent
be
attained by two of its members—Mr. J. C. A.
Ivory and Mr. \V. A. Curzon. Accepting the
invitation from the \Vorshipful Company of Turners
of London, to compete in their annual competition
held at the Mansion House, Mr. Ivory entered in
the amateur section a double-throw crankshaft
(with feur eccentrics) turned from the solid, and
obtained the ﬁrst prize—the Company's silver
medal. The exhibit was on view at the last
S.M.E. meeting, on which occasion its ﬁne qualities
The company's certiﬁ
were justly appreciated.
cate as second prize was obtained by Mr. Curzon
for a set of split chucks.

I

Within

ﬁ

i

the next few weeks we shall be publishing

long-promised article by the judges at our
Hall last year.
at the Horticultural
Exhibition
Its object will be to show, as far as possible, the
many factors which are taken into consideration
in the judging of such work as was then on view ;
and to show by means of sketches a number of
concrete instances how some models can be lessened
in competition value by a needless inaccuracy of
simple detail. The article has been delayed by a,
most unfortunate series of circumstances. In the ﬁrst
Mr. \Vithycombe (one of the judges) was
place
the

and Electrician.
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called away

to Canada and detained there on
considerable time.
Upon returning
he met with a serious accident which disabled him
for several months, and hardly had he recovered
from that than he was the victim of another
mishap, from which he is only now recovering.
business

a

Answers to Correspondents.
R. E. G. (Newcastle-on-Tyne).—Scale line drawing
of N.E.R. 4—6wo express loco appeared in our
issue of Oct. 1, 1902 (price 3d. per copy, post
free .

W. G. (Boulder City).—Our letter to you has been
returned through the post, owing to insufﬁcient
address.
You will, however, have seen the reply
published in our issue of Sept. 15.
j. R. L. (Cardiﬁ).—If you will send us particulars
and drawings of your water gauge we shall be
to express
an opinion on its merits. i
pleased
The usual stamped addressed envelope for reply
was omitted from your letter.
H. W. B. B. (Chandler's Ford).—Thank you for
your appreciative letter, which is encouraging
to us.
We published a series of articles on
"
"
Milling in Small Lathes
some years ago,
which we think will give you the information
Most of the issues containing these
you require.
are still in stock, ,and particulars of dates may
be obtained from our list of contents of back
which may be obtained post free on
numbers,
application to our publishing department.
R. E. 'W. (\Volverhampton).——-Only
a very tiny
dynamo, giving say two or three watts output.
Please read our rules.
P. K. I. (Belfast).—A design for a model steam
wagon on Foden lines appeared in our issue of
August 9th, 1906 (3d. per copy, post free).
H. B. (King's Norton).—(r) Due probably to im—
perfect contact, either in lampholders or else
where.
Please
(2) Clean with oil and try again.
read rules of Query Department.

Notices.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, 123, Liberty Street, New York, USA" to whom
all subscriptionsfrom thew countriesshould be addressed.
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Motor Cycle Notes.
By

"

Priozmx.”

THE New “ ARNO " LIGHTWEIGHT Moron

The Size of-, the Jet—An Important Point.
A reader of these Notes, who resides in my

district, but who was previously unknown to me,
called the other day with his 3i h.-p. motor cycle,
which was giving him some trouble, both as regards
He had tried all he
starting and hill‘climbing.
knew to improve matters, but without much
success, so decided—to put it in his own words—
"
that the best thing to do was to come round and
Together we set about the task
see the doctor."
of investigating matters, and having myself tried

CYCLE.

the machine and found its behaviour to be in
accordance with my consultant's description, I
came to the conclusion that the complaint it was
suffering from was partial starvation, and this
although the petrol ﬂowed over merrily enough
when the carburettor ﬂoat was joggled.
The magneto, and, indeed, ignition apparatus
generally, was in thoroughly sound condition,
except that the sparking plug points required setting
in a bit closer, and what principally guided me in
my diagnosis was the fact that the engine would
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hardly take any extra air on the level, even with
the throttle well open; while, in endeavouring to
climb a fairly steep hill in the neighbourhood, up
which most 3* h.-p. motor cycles have no difﬁculty
in maintaining a high rate of speed, this particular
one called for a full throttle opening and would
take no extra air at all.
Consequently, on reaching home again, I removed
the carburettor jet, and found that of the two
things most likely to cause the indifferent running,
the less suspected one existed.
A Prompt and Successful Remedy.
The jet was just three sizes smaller than the
makers of the carburettor advise for this class of
It bore the mark -029 in., instead of
engine.
~032 in., and the choke-tube, or adapter, was a
The
-53 in., which is correct for a -032-in. jet.
machine, although not actually a new one, was
practically so, having only stayed in its previous
owner's possession for a few weeks, during which
time,
however, as I learned during subsequent
conversation, he had gone through a. petrol con
sumption trial with it—a fact which may probably
have accounted for the presence of so small a jet
in the carburettor;
but, seeing that the adapter
had not been altered to correspond, it is difficult
to understand how the rider could expect to gain
much by reducing the size of the jet.
As it happened,
I had one of the handy little
cases of jets supplied by Messrs. Brown & Barlow—
whose make of carburettor it was—by me, and
within ﬁve minutes of replacing the existing jet
by one three sizes larger in the bore, the machine
was soaring up without any difﬁculty whatever the
same bill that it had previously refused to tackle
It is highly essential that both the jet itself and
the adapter used with it should be correctly pro
portioned to the size and horse-power of the engine,
and for the beneﬁt of those whose machines are
ﬁtted with B. & B. carburettors, and who have
not had an opportunity of studying the makers'
instructions, the following table, showing the usual
settings advised for single-cylinder engines may be
of value :—
Bore of Cylinder.
Size of Jet.
Adapter.
HP.
.. 2}
. ~44 in.
029 in.
70 mm.
mm.
.
.
in.
.
76
3
-o31
-48 in.

. ~53 in.
86 mm.
. .
-o32 in.
3i!
.. 4
.. -o33 in. .. -56 in.
89 mm.
Although I do not say that a deviation of only one
in the
size would make a very great difference
running of the engine, there can be little doubt
that {the sizes given above are, generally speak
ing, the best that can be employed for all-round
purposes.

The New " Arno " Lightweight.
At the time of writing I have had the new model
"
“
to which I made reference
Arno
lightweight,

on page 170 of the August 25th, rgro, issue, in my
possession about a fortnight; but, owing to a full
which
press of work and business
engagements
have taken me away from home on two or three
occasions,
have not been able to do more than
put it through a few4preliminary trials, none of
which has been of a very severe character.
The
work so far attempted has, however, been performed
by the newcomer with the greatest ease, and to
It has climbed the Rectory
my entire satisfaction.
test bill, at Amersham, in good style, and has shown
itself capable of running very fast on the level,
and, indeed, on average roads generally.

I
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At the present moment I am better able to say
what I think of the machine in respect of such
points as design, workmanship, and convenience of
In each of these respects it is an ideal
handling.
mount, being indeed, one of the most comfortably
arranged machines it has ever been my lot to ride.
The engine exhibits remarkable ﬂexibility and
develops every ounce of its rated 3 h.-p., while
a strong point in its favour
is
that
it will
l
ﬁre regularly
when throttled down to give a
The tout
speed as low as from 5 to 6 m.p.h.
ensemble of the machine leaves nothing whatever
to be desired, and with its effective
silencer,
liberal bearing surfaces,
heavy steel ﬂywheels,
and ball-bearing mainshaft, it possesses some of
the most sought-for features of modern motor
A very low riding position
cycle construction.
is obtained, and the handle-bars have an easy
rake, which adds to the rider's convenience and
absolute control over the steering at all
gives
Comfortable
rubber-covered
footboards
speeds.
(not footrests) are ﬁtted, and the pedalling gear
is arranged so that it can, if desired, be removed
en bloc, without leaving any trace of its ever having
been ﬁtted.
There are several points in the design
of the engine to which I shall call special attention
in a later issue, with drawings of the most outstand
The cylinder is 77 mm.
ing ones among them.
‘
bore by 81 mm. stroke, and the gear about 5} to 1.
The frame is very strongly made, and the equip
ment is of the most complete description.
In
addition the price is right.
Some Queries Respecting Design.

My correspondence
lately has contained a good
many enquiries from readers as to my views respect
ing special and distinctive features in the design
of speciﬁed motor cycles, either already possessed
by them or which they contemplate purchasing
in the near future. One correspondent, writing
“
“
from Bath, says he is inclined to favour the Roc
but is not altogether taken with the
machines,
forward position of the engine and the unusually
"
Is there," he asks,
long belt it necessitates.
"any particular advantage in this feature that it
"
should be adopted in this make of machine alone ?
The engine is placed in this position so that the
rider may be the better insulated from any vibra
tion arising from it, and also in the interests of
superior balancing of the machine as a whole.
"
"
Roc
is a very steady
As a matter of fact the
running machine, and largely free from a tendency
As regards
the belt, it must be
to side-slip.
remembered
that, after all, the longer it is, the less
rapidly does it wear out. It is true, of course,
that when a renewal becomes unavoidable it costs
more to buy a long belt than a short one.
Another reader complains that the tank on a
machine he has just bought second-hand (although
a. modern design) is too small, and is, moreover,
placed at a slight angle, so that the rearward end
"
is lower than the forward end.
Would it cost
" to fit a larger tank,
and in some
much," he asks,
“
way arrange to do away with the slope ?
It would be quite easy to ﬁt a larger tank if
that were all, but, of course, the weight of the
machine would be added to—and rather materially
There would be the ad
——when full of petrol.
vantage of being able to run further between
but some modiﬁcation in the
replenishments;
ﬁttings attached to the tank might—and almost
certainly would—be required.
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The downward inclination of the tank towards
It
the rear, slight as it is, has a special purpose.
allows the carburettor to drain almost the last
drop of petrol from the tank when the supply is
To alter this feature would,
practically exhausted.
I fear, mean altering the frame itself, unless by
some means, such as having a shallower but much
wider tank ﬁtted, room could be found to get it
in ‘fparallel between
the top and intermediate
Such a plan would, however,
frame members.
hardly conduce to happy results in the matter of
appearance.

A third query relates to the location of the
magneto at the rear of the engine in the case of a
motor bicycle possessed by a Glasgow correspond
ent, who says he has much difﬁculty in getting at
the contact-breaker, owing to the magneto being
cramped in among petrol and oil pipes, brake rods,
and other ﬁttings, where there is only just about
room to squeeze two ﬁngers of one's hand in.
Why couldn‘t the magneto have been placed down
in front of the engine, as most makers are doing P
The idea in carrying the magneto behind the
engine and well up above the ground is to ensure
its protection from injury in case of a. collision
between the front wheel and some obstacle in its
path. Also to keep it away as much as possible
from wet and dirt thrown up by the front wheel.
If my correspondent exercises a little patience,
he will soon get accustomed to the arrangement,
and some day may come to bless the maker's
foresight in arranging matters as they are.
A Point in Motor Cycle Law.
The law, as it aﬁects the use of motor

vehicles

the highways of this country, and which, for
"
motor
the sake of convenience and aptitude, I call
"
law, cannot be too clearly understood by
cycle
that
every motor cyclist, as it often happens
defences can be put up in Court based
successful
on some ﬁne technical point which has been over
"
case for the prosecution."
looked in preparing the
A friend of mine recently came off victorious on
the hearing of a summons against him for exceeding
the speed limit in Huntingdonshire—a county famed
far and wide for the relentless fashion in which
motorists are pursued and ﬁned for the most trivial
offences against the Act of 1903.
This Act provides that where the offence is
driving in excess of the legal limit alone, notice of
intent to prosecute must be given either at the
time when the motorist is stopped by the police
In
or within twenty-one days after that event.
my friend's case no mention was made of any such
intent at the time nor until a full month had
He, therefore, advanced
subsequently elapsed.
this fact as a reason why the summons should be
and the Bench, very reluctantly, ad
dismissed,
mitted the justice of the defence, and accordingly
dismissed the case. My friend had, of course, to
pay the expenses of his journey to and from London,
although he won his case; but he was fortunate
to escape being mulcted in a heavy ﬁne and costs
as well.
Replies in Brief.
the back gwheel
G. C. H. (Cardiﬂ').——-Revolve
by hand with the'contact-breaker cover removed.
The points should separate Q mm., not more.
4
‘L. D. ]. (Hull).—The gudgeon-pin in;your engine
in tightly, with 1,000th
is driven
taper. No
are required.
, setscrews
on
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B. L. (Chesham).—It is evident that the coil
Your best plan will be to send
requires attention.
it to the makers.
W. R. M. (Hull).—One
advantage of A.O.I.
Most
valves is that they require no timing gear.
single-cylinder engines have mechanical valves.
L. L. H. (Hammersmith).—So long as thezweight
of the combination does not exceed 3 cwts. on three
wheels, the charge is the same as for a motor bicycle
alone.
G. W.

(Kew).-—Your ﬁrst selection is un
Try retarding the spark lever
doubtedly the best.
one notch.
It may be necessary to Set the ignition
back a triﬂe.

Model Aeroplane Notes.
By “Annormuz.”
The Paris Show.
By the time these notes appear the Salon will

be over, and as some might therefore think they
are somewhat belated, let me hasten to say that
the blame rests on the French railway strike, and
not on myself, for I went across at the ﬁrst possible

opportunity.
No one who had seen the previous ones at Paris
and Olympia can doubt for a moment that this
and ﬁnest aero~
1910 Exposition is the greatest
nautical show which has ever been held.
Further
than that, it is the sanest; for I am convinced that
although there are one or two freakish machines
exhibited, there is only one which is not a. real
in
one on which money,
practical ﬂier—only
genuity, and brains have been utterly thrown away.
This was a great surprise to me, and I might almost
say a disappointment, for there are few outlandish
machines which do not contain at least the germ of
There was also
a possibly valuable original idea.
another disappointment, which I shared in common
with all English visitors, namely, that there was
but a single British exhibit—and that only one of
At Olympia, in March, on the other
magnetos.
hand, Blériot, Farman, and Sommer machines were
shown; yet the seven intervening months have not
British machine
seen the production of a single
worth taking into France.
The keynote of the Salon Aeronautique is sane,
careful and practical development; there is nothing
which is startlingly original, but there are a host
of detail improvements which testify to the care
with which the lessons of the past year have been
learnt. The result is that the aeroplane of 1911
will not apparently be any different from that of
1910, but in reality it will represent a huge stride
forward.
There are, of course, three great parent types to
which the relation of 'nearly all the machines can
Antoinette
and
be
traced, viz.—the
directly
Blériot monoplanes and the Farman biplane; and
it is a very singular fact that these machines
small details
have not—except
in extremely
But this
——been improved or modiﬁed at all.
been
does not mean
to say that ﬁnality has
reached.
It simply indicates that whilst these
machines have been found to be most success
ful, yet not even the large numbers of machines
which have been sold have been able to bring in
enough proﬁt to liquidate the initial experimental

Engineer
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The Paulhan Biplane.

It is no exaggeration to say that interest in the
Salon is practically centred upon one machine,

I l

expenditure to which these ﬁrms have been put.
To manufacture a new type means expenditure,
and hence successful makers are not unnaturally
putting off the evil day as long as possible

(
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same way as the wings, except that in the case
of the last a double girder is used, consisting of three
main upright members, tapering at each end to a
point. The girders forming the fusellage—there are
two of them, instead of the usual Farman four—
are made the same as those of the planes, except
that they are not tapered, and the V's are boxed
It is
in with fabric to lessen head resistance.
claimed that the wing girders, whilst being im
mensely strong, and not having a very large head
resistance,
actually do a very large amount of
lifting; in fact, each girder may be looked upon
as a biplane of very high aspect ratio, and hence,
unusual efﬁciency.
_

The pilot and the engineer—the
behind the planes—are carried in an
"
"
boat
solely supported from the
by stay wires, so that it can
fusellage
bodily in a very few minutes.

2

is

This
a very interesting machine, but far
It may
construction.
more orthodox as regards
as a Blériot monoplane, to
be roughly described
which has been added an arched upper plane.
At ﬁrst
Fig.
gives a rough idea of its form..

sight it would appear that this construction _would
be bad as regards lateral stability—for it is directly

_
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BIPLANB.
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the reverse of what would be expected—to judge
from the G. P. B. Smith model, whose lateral stability
is not particularly notable.
The Sloan is, however,
an exceedingly good flier, its speciality being its
capacity for making extremely quick turns. The
construction of the fusellage and skids
particularly
neat and interesting in regard to the curved parts.
The method of making the bends being one that
am sure, commend itself to model makers,
will,
as
provides a stiffer and more permanent job
than can be got with steam.
shows the
Fig.
idea.
The spar, or skid, or whatever it is, is
sawn down three or four times.
Thin strips of
3

is

if,

and that one the new Paulhan biplane; but the
singular thing is that expert opinion is absolutely
divided upon its practicability, and whilst one
designer maintains that it is an absurdity, another
equally sound one will maintain that it is a big
forward in constructional progress.
step
After
hours with Paulhan himself,
spending several
and going critically into every detail of the ma
chine, I am numbered
amongst its advocates,
for I am convinced of its practicability.
If it
turns out to be no good at all, my readers will be
kind enough to remember this error of judgment
against me, and I will have to make them a hand
some apology.
At present, it is another case of
“
Wait and see."
However, whether it be right or wrong, it is
interesting, and interesting alike to full-sized
and model makers, for to the latter it
aeroists
suggests some entirely new modes of construction,
so I will here give a brief description of it.
In
the arrangement of the planes it is, more or less,
of the Sommer type, having a movable elevator
in front, and a ﬁxed tail behind. The planes,
however, are constructed upon an entirely original
plan, which I illustrate in Fig. I.
There is only
one spar, which forms the leading edge, and it
consists of a large wooden girder, the ﬂat con
verging top and bottom pieces being connected
together by thin plates of wood, forming a con
tinuous series of V's. The solid ribs are so secured
to the lower members of the girder as to be de
tachable in case of breakage,
or interchangeable
with longer ribs
say, for passenger
work, a
greater amount of surface were desirable.
Also,
the fabric, whilst being, when ﬁxed, perfectly taut
and smooth,
easily detachable. The planes are
single surfaced, the fabric being furnished with
pockets in which the ribs are enclosed.
The
girder forming the spar tapers to a point at each
end, and in the middle represents a square section,
ins. each way.
roughly
The ash girder members
ins. wide and 3-r6ths in. thick, and
being about
the depth of the girder also
ins.
The distance
between
the apices of the V's, also ash,
about
ins., decreasing,
of course, towards the ends.
Each plane consists of three parts, the middle
one of which
ﬁxed to the fusellage, whilst the
side pieces are detachable.
The elevator, tail and rudder, are built in the

The Sloan Biplane.

I

or PAULHAN PLANE.

it
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propeller is
aluminium
and
Wings
be removed

‘AWC

Msrnon
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BENDING.
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wood, well glued, are then inserted in the saw cuts,
and the whole thing bent (it bends quite easily,
as the various portions slide slightly over one
another) and kept bent in template. Half-a-dozen
nails driven into a plank would serve this purpose
well in model work, and instead of thin strips of.
wood veneer or brown paper could be used.
(To be conti'pucd.)
a
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A Scale MoJel Wright Biplane.
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The span of the main surfaces is
ft. and the
chord
ins.
The covering material used
ﬁnest rubber-treated cotton fabric.
throughout
the wood employed for the greater
Hickory
portion of the framework, and the stay wire is
ﬁnest plated piano wire only 38 S.W.G. thick.
This
probably the most exact and ﬁnest scale
model hitherto made of any aeroplane.
Messrs. Clarke
Co. have had a long experience
in this special branch of model work, and have
supplied some of their scale models to most of the
best known museums, and also to MM. L. Blériot,
Ltd., and other prominent aviators.
8

is

E show in the accompanying whole-page

&

is

photograph a ﬁne model aeroplane built
by Messrs. T. \V. K. Clarke & Co., of
Kingston-on-Thames, to the order of the Board of
Education for the Science Museum, South Ken
sington.
This model is an exact reproduction, to one
tenth size, of the machine with which Wilbur
Wright made his ﬁrst ﬂight in Europe on August 8th,
This aeroplane differs in some
1908, at Le Mans.
of the details from the later machines built by the
brothers Wright; for instance, it has only one
semi-circular ﬁxed ﬁn in front between the elevator
instead of two, and the propellers are
surfaces,
fair-shaped with rounded ends, whereas those used
subsequently are of larger diameter and have
the corners cut away, and are otherwise altered.
It will be noticed how well the grain of the wood
shows up in the photographs; this is because the
woodwork has not been painted over, as it will
be ﬁnished by the museum authorities as soon as
the model is in position.
The main planes, elevator
and rudder surfaces are all left uncovered on one
side, so that the internal work may be seen.

Laboratory Notes.
,

[The itemsappran'ngunderthis headingan basedon work adually
and tzprrimnus carried out in Tm»: Mom-2LENGXNEER
Laboratoryand School 0/ Ma'hanirs]

Taper Turning.

There are four methods of taper turning which
with a properly equipped
are generally possible
The ﬁrst and most
engineer's screw-cutting lathe.
general~applicable to all lathes with a compound

slide-rest—and practically the only method applic
to adjust the parallel traverse
able to
plain lathe

ease

7&7.

_.
Pic.

is

_

FIG. 2.

In a
required.
the slide-rest, to the angle
properly constituted plain lathe the mandrel-‘and
to be co-ainal
poppet barrel axes are supposed
and permanently parallel in all directions with
the centre of lathe bed, in addition to which the
slide of the parallel traverse of the slide-restdmust
true all ways, so
be dead-straight and scraped
that the path of a tool traversed will conform to
the parallelism, as referred to above, when ﬁxed
this slide
in that position. When, therefore,
vertical,
rotated about a centre, the axis of which
of

is

it

is

is

2

is

is,

The engine
of course, in dummy; but the
motor and valve shafts, etc., are made to rotate.
The engine
about ins. high over-all, and
may
be judged from the photograph
with what a
precise degree of accuracy the original has been
worked to; it
difﬁcult to tell whether it
or
not a photograph of a full-sized \Vright machine.
Some of the smaller ﬁttings, etc., are on such a
minute scale that it
not easy to notice them,
such as the short length of chain which goes round
the small pulleys for warping the main surfaces.
is

\

\

is

\

\
I
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Fig. 3 shows aimethod of turning taper in the
chuck, and also of taper boring—in both cases
with the sliding self-act feed, or when screw~cutting;
the principle of which arrangement being to throw
the axis of I out of parallelism with the lathe bed an,
and consequently with the tool traverse, in just
such a manner as to attain the same result as in
Fig. 2. Many of the earlier engineers' screw-cutting

and again ﬁxed, the truth of this parallelism is
upset in one direction, viz., along the vertical
plane represented by the path of the tool ; in other
words, the tool, when traversed, either continually
approaches or recedes, according to the direction
in which it is set from the axis of the lathe centres.
Fig. 1 explains this fairly clearly by showing in
plan view, diagrammatically, the arrangement of

\ T_

I
.

I,__.

c

I

lt—

___-]Z./

a plain lathe set for taper turning.
In the ﬁgure,
is the fast headstock and p the poppet head,
the centres of which are concentric along the
centre-line aa, which stands vertically over that
of the lathe bed; 0 is the cross-traverse of the
compound slide~rest, and h the parallel traverse set
over to turn the taper t mounted between lathe
centres, and is shown in its normal parallel position,
dotted, at h'.
No question of self»acting feed
enters into this arrangement, excepting by adding
a special feed to the slide-rest by such as an over

I

head
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gear.

Fig. 2 is the method generally used on sliding
lathes in which the cross-traverse c is in one with
the sliding saddle.
It should be fairly obvious from
the drawing that if it is intended to turn by means
of the sliding self-act feed or to screw-cut, no matter
how )1 may be swivelled out of parallelism, the tool
will still traverse a line parallel with the lathe
bed centre aa.
The only easy method of getting
over this is to set the centre line of p out in relation
to f and the lathe bed centre, as shown.
The axis
of i now shows a similar variation in relation to
the line of traverse of the tool, as in Fig. I, thus
producing the taper indicated.
If, of course, p
be set over in the opposite direction in relation to I,
the taper will be on the opposite hand also.

'\\

Fro. 3.

/I

and sliding lathes were ﬁtted with means, within
certain limits, of setting over the fast headstock
in this manner.
It should be clearly realised that
a sliding lathe having a compound slide-rest—
1112.,a cross and parallel traverse—over and above
the sliding saddle,
capable of swivelling, is as
capable of taper turning and boring by the method
shown in Fig. I as a plain lathe, but the feed must
be carried out by hand.
To apply these three methods to a well-known
lathe—one such as may be in the reader's possession
(we refer to the "Drummond"
4-in. round-bar

screwcutting lathe)—it will be found that the
method (Fig. 2) is provided for, in that the poppet
head is capable of transverse adjustment ; but that
the ﬁrst method (Fig. I) can only be applied to
taper boring or turning by setting over the cross
traverse slide, using hand-feed, and putting the
tool into cut by slacking and tapping it over.
The method (Fig. 3) is not possible, the fast head
stock being rigid, so far as parallelism with the bed
is concerned.
If the slide~rest were compound
over and above the sliding saddle, the only ad
vantage gained would be that, in method Fig. r,
the tool could be adjusted to cut by the transverse
bench

feed.

Fig.

4

indicates

a

method

of

taper

turning
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h,

1‘,

p,

This
turned in a lathe till the base
square.
is
ins. in diameterlat the bottom,
in. diameter
at the top, and about
In the centre
ins. high.
of the top a in. hole is bored, and in this is placed
a small awl, which is removable (Fig. I).
}

to most lathes by a little adaptation, as well
as'producing most curves:(not spheres) and irregular
shapes, using either the parallel hand-feed or sliding
self-act.
“It is known as the " copying lathe,"
" former,“ method of
or
turning, in which the
relations of
and are not disturbed, but the
feed-screw attached to
is removed, the tool being
free to traverse in or out, as it
The
guided.
cross-traverse tends
to
due
always outward,
weights ww slung on cords vu, attached to slide-rest
over pulleys bb, which are mounted independently
of the slide-rest. As the tool is traversed longi
tudinally, it
guided in a taper, curved, or other
path by means of a thin steel formers guiding the
tool by controlling the path of a roller r, which may
be either on the back end of tool (the latter being
clamped to the slide in the ordinary way), or
"
“
The former
otherwise attached to the slide-rest.
must be capable of adjustment, as shown, by slots,
and mounted on a frame indicated by the stays 55
independently of the slide-rest, being in all ways held
The former and guide can be better
rigidly.
mounted to actuate the cross-traverse in the
position m, but are drawn as shown to make the
\Ve will deal, in continuation
principle more clear.
of these notes, on some of the practical points of
taper turning by any of these methods.
possible
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in.
Now take a brass strip about 18 ins. long,
in. thick.
At one end a small slot is
wide, and
glass
made to receive a diamond or steel-wheel
cutter. At the other end is bored a series of holes—
in. diameter and lin. apart, measuring from the
centre of each—extending to about the middle
of the rod (Fig. 2).
now taken out and slipped through
The awl
a washer and one of the holes into the wood, and
is

Workshop Notes and Notions.
if

(Rudder: are {mild to contributeshort practical firms [or this
column, phased
on their own workshop rrpnimcc. Accepted
will bepaid [or on publication, desired,arcarrl
cornhrbuhorrs
mg to ment. All matterintended[or this column should be
“
marked Wonxsnor " an theanodizch

A Rotary Glass-cutting Machine.
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By F. BUTLER.
When making circular glass plates for Wimshurst
machines or such like apparatus,
a very difﬁcult
matter to cut these perfectly and without breaking
F196
Now
the
glass-cutter ﬁxed into the slot.
apparatus
ready for work (Fig. 3).
To cut a circular sheet of glass, place the glass
and the cutter on a smooth table, covered with a
cloth, and then press on the awl lightly to keep
the block from slipping;
then draw the cutter
round the glass, describing a circle.
The sheet
must not be removed until the margin
broken
away. \Vith a straightedge cut the glass across
the corners, as shown by the dotted lines in Fig. 4.
Now tap the glass gently and break off the corners
and then gently break away the glass round the
circle and smooth the edges.
There are several
ways of smoothing rough
The easiest way
to hold the glass
glass edges.
edgewise, as iniFig. 5, against a grindstone and to
use plenty of water.
On no account must it be
held as in Fig. 6. When the ﬂat edge
smooth,
the glass must be tilted from ohe side to the other
to grind oil the sharp edges.
Another way
to
lay the glass on a covered smooth table and to
allow the edge to project over for
or ins.
Hold
the glass ﬁrmly, and with a piece of hard sandstone,
oiled with glycerine, work down the edge until it
smooth, turning over the glass continually.
is

a
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the glass during the process.
The following machine
will be found most simple to make and very reliable
‘
in its action.
Take a block of pine or whitewood, about
ins.

2

is

is

is
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Turning and Screw-cutting a
Spiral

disc to reduce it to the proper dimensions, viz. —
To do this the belt had to be
9 ins. diameter.
worked by hand, and the cut alternately put on
and removed again as the lugs approached the tool.
The casting and the bolts were next removed,
and then with the lathe running at its highest
speed,'the hardwood chuck was tooled over and
made quite straight for the newly-turned face of
the brass to rest upon.
Three pockets were then
cut out on the face of the teak chuck to receive
the brass lugs, and the bolts agair being inserted
brought the disc in true position, ready for the spiral
to be tooled on tht surface and screw cut.
Before
this was done, however, and with a view to make
the possibility of movement less, a 5-16ths-in. hole
was drilled and bored through the centre
of the

Disc.

By ALF. PARK.
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which was all faceplate work,
proved most interesting. The spiral was
ﬁrst traced out on an even board of American
whitewood, and a thin strip (of rectangular shape)
was bent to conform as near as possible to the spiral
thus traced on the board. The rim was next
turned to 9],- ins. diameter, and the strip was
secured
to the disc
by means of coachbuilders'
tacks, these being driven in at close intervals.
Three lugs were then put on the rim, and the
pattern was made ready for the moulder at the
brassworks. The casting, which was of yellow
came out fairly clean,
and required but
brass,
little hammering to make it lie evenly on the lathe
example.
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work and a mandrel inserted and carried between
the centres of the lathe.
This method of supporting the overhanging
weight of the faceplate and work is to be com
mended,
especially in such lathes as are ﬁtted
with conical hearings to the fast-headstock spindle.
The pressure between the centre holds the front
neck of the spindle well up, and prevents any
chatter when the cutting tools are in operation.
This principle of working proves most successful
when rapidly tooling up pieces in turret lathes,
and
further improved when the mandrel enters
well into the fast-headstock spindle, which gives
it more substantial bearing.
Now the pitch of the screw to be cut on the face
of the disc was to be approximately
in., but
was found that the highest ratio between
the
revolutions of the lathe spindle and of the back
shaft was only six to one. That
to say, by ﬁxing
a wheel of no teeth on the spindle end, and

a,

Now, considering the thinness of the
faceplate.
disc, to hold it securely without denting was most
important, and to do this satisfactorily a piece of
teak was fastened to the faceplate by wood screws
from the back, and one surface of the teak turned
truly to a straight edge.
Then a recess was carefully turned just deep
enough for the spiral portion, while the three lugs
rested evenly on the surface previously turned.
Holes were then drilled through the disc lugs,
through the wood, and also through the faceplate:
while the parts were thus clamped together, into
In
bolts were passed.
these holes ﬁtting g-in.
this way the brass disc was ﬁxed without much
fear of buckling, whilst the three turned bolts
to further secure the wood chuck until
served
the outer surface was turned with two cuts and
Finally, it was polished.
scraped and ﬁnished fiat.
The lathe was stopped and a ﬁne-pointed V
tool, ﬁxed in the rest, was used on the rim of the

DISC.
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to

equals

so

that the

wheel

change

The nearest wheels,
too _
this ratio were 75_
' these

must be in this ratio.

teeth

how

were
20
15
undesirable to cut
being considered
adopted,
special wheels, as the screw on the disc would be
It may be
cut with these gears.
satisfactory
pointed out that very few lathes are ﬁtted with
a pinion of 15 teeth, as the bore of the change
undesirable to
wheels, being all of one size, it
so very near
run a small wheel, as the keyway
But on the \Nhit
to the roots of the wheel teeth.
worth lathes a special axle
provided to receive
on which the ordinary change wheels
a socket,
may be placed; but at the opposite end of the
made, and on this increased dia
swell
socket
In this special case the
meter 15 teeth are out.
in. diameter, while
bore of the socket may only be
the part to receive the change wheels would not
r-16th ins. diameter.
be less than
wheel
and the
When both the saddlevscrew
worm wheels were cut and ﬁxed in position on the
lathe, the feed to the transverse slide were engaged,
and the belt moved round by hand, just to see
that the gears would do their duty. Then, when
the lathe was subsequently started and the screw
cutting tool made to operate, no difficulty should
will be seen
occur. Referring to the sketch
that the thread and space were not of equal widths,
the thread was 3-16ths in. wide at the base, and
in. deep.
in. wide at the top by
Two side tools were made with suitable side
.ake—one for the inner and outer side, reSpectively.
As all the slope was to be on one side of the thread,
one tool was made very much resembling a knife
The actual shape of the thread was like
tool.
the buttress thread, and, acting on ﬁrst impulse, a
bottoming tool 9-16ths in. wide would sufﬁce to
ﬂat at once.
ﬁnish the seating by making
to

:
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Therefore, ratio of speed of worm shaft to spindle
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the worm wheel,
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the worm must rotate
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rotation

desired
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leads gearing
Now for a worm having
with
a worm wheel having 45 teeth, when worm rotates
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away at the heel. and slightly rounded at the nose
this tool
used for penetrating the brass almost
to the full depth, then the right and left tools
follow in turn, to bring the screw threads into
something like the proper form. By this alternate
method the tools are subjected to less punishment
the case when broader tools are used, and
than
cause a less strain on the work, and with fewer
jar marks to be scraped away before polishing and
ﬁnishing.
Now, since the traversing of the screw-cutting
tool was obtained directly from the saddlescrew
the depth of cut had to be actuated by a slight.
movement of the guide screw, and thence through
its nut to the saddle.
To prevent the saddle
from lurching forward or backward, a slight tension
was given to the setting-up screws in the strip.
The actual position of the screw-cutting tool
however, had to be controlled by the slide, but the
"
"
side cuts were
put on
by means of the 001m
To do this effectively the compound
pound rest.
slide-rest was swivelled to
right angle, 112., parallel
with the transverse
slide ways. The strip here
too, was adjusted to admit of no end play.
This
precaution of preventing any slackness
in the
above parts will enable
workman to do very
satisfactory work even in a machine having parts
worn.
'On the other hand, precise
considerably
work attempted with loose ﬁtting slides may be
instantly spoilt evcn when in the hands of an
true that the lathe will be harder
expert. It
to manipulate, but
will certainly be under
control, both for roughing out and for ﬁnishing.
After tooling up the thread to the size and shape
required, and the space made fiat and even with
a small scraper,
the face was polished and the
work was removed from the lathe.
The disc was examined and found to be
5-64ths in
thick, but a small rebate was required to be made
on the ﬂat surface.
The disc was again tested
with a straight-edge, and provision made on the
wood chuck by tooling out a recess to admit the
screwed portion of the disc—just sufﬁcient to allow
the face of the threads to rest while the fiat part
took a bearing above the threads near to the rim
The rebate was
little over 1.6401 in. deep
in. face, leaving the brass a bare 1-16th in. thick
at the stoutest place.
Considering the diameter of the disc as
ins_
and a mean thickness of I-16th in., with a spiral
in. pitch, all cut truly in an ordinary
of almost
6-in centre lathe, would seem on the face of
next
to an impossibility
but with a good deal of patience
with rightly formed tools, and steady cutting and'
above all, ﬁrm but true holding appliances thé
task at last was accomplished satisfactorily.
is

20 on the back shaft, the latter made six revoiu:
tions to one of the lathe.
Riding on a feather key on the back shaft was a
worm of 5-16ths-in. pitch single-threaded, and
this gearing with a worm wheel of 45 teeth, drove
a pinion on the saddle screw of 25 teeth; but the
pitch of the saddle screw was 1} in. (double
threaded).
Now, let M represent the saddle screw, and \V
the worm wheel having 45 teeth, and H the screw
for the slide to
wheel of 25 teeth, it is registered
move
in. per revolution of the spindle. When
N rotates once the slide'rest moves ‘, in., since the
pitch is Q in., so that for i in. of traverse N must
rotate If revs. (per rev. of spindle.)
Then the
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not the case;

better result,

are obtained by_having a thin parting tool ground

By H. K. HUNTER.
Having occasion

to clamp a model

about 3* ins.

of

I

I} 3

broadin the vice (parallel type, zj-in. jaws‘open
ing
ins), hit upon an idea whereby an increase

ins. was obtained.
Remove the four bolts which hold the ﬁxed jaw,
push it back till the front clearing holes are oppo
site
the rear tapped ones; then replace two bolts.
The jaw will be found quite rigid when thus ﬁxed
and articles up to
ins. can be held,

4

Such, however,

is

it
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Extending the Opening of a Vice.
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Testing the Horse-Power and
Efficiency of a Small Elec
tric Motor.
By A. E. BREWERTON.

HERE

no doubt that a very great
‘when
a
is realised
degree of satisfaction
model, which has taken some months of
work, is completed and started for the ﬁrst time.
Nor is the electrician engaged upon an electric
motor exempt from these feelings when his machine
runs satisfactorily the ﬁrst time the current is
applied. The criterion of good work, however, in
this latter class of model making, should not be
based upon appearances so much as is permissible
in engine making, for example, but upon actual
can

be

l
l
I

46?

obtain one mechanical horse-power the electrical
considerably more than
power must alwaysﬁbe
746 watts.
The Efficiency of a. motor is expressed in terms
of percentage: thus, if one electrical horse-power,
or 746 watts, be used ,by a motor to develop
h.-p.
of the total power would be
(mechanical), a
The
wasted and
turned to useful account.
eﬁiciency would then be expressed as 75 per cent.
This efficiency is, of course, much higher than can
it can be taken
be hoped for in a small model;
that for a 1-20th-h.-p. motor the efﬁciency should
be about 30 to 40 per cent, and a {-h.-p. should
be about 50 to 60 per cent., etc.

i

i

i

tests.

testing the horse-power all that is required is
find the number of feet it will lift a certain
weight in, say, one minute, so that in the case of
a very small motor it would be quite feasible to
allow it to wind up a weight by means of a long
of cotton attached to the spindle. For
piece
example, if a 3-lb. weight be used, and 25 ft. of
cotton are wound on the spindle in } minute, the
power would be
_
3 x 25 X 4 __ r
h.-p.

By this

3341.112)

X

loam-Iii

33.000

= _1 h__,,_

The 2 being introduced as the time occupied was
only half a minute.
The Watt—The electrical unit of power is termed
a watt, and is equal to one volt multiplied by
I amp., thus, when a current of to amps. is ﬂowing
in a 100~volt circuit the power consumed is :0 x 100
=I,000 watts or I kilowatt, kilo meaning 1,000.
An Electrical Horse-Power is equal to 746 watts,
In the case of a motor
or, say, § of a. kilowatt.
electric power is applied to the machine to obtain
mechanical power, and it must be remembered that
a certain amount is wasted in the motor itself,
varying according to its efﬁciency; therefore, to

W
1.13202 ~
(sayH h -'P
33,000
Supposing now that the voltmeter and ammeter
readings were 40 volts, 10 amps. (400 watts), the
can be calculated as follows :—
efﬁciency

i

h.-p. equals

=

250 watts, but the power

applied was 400 watts, the eﬂiciency
35?
400

100

is

expresses the work which any ap
Horse-power
paratus is capable of performing, and is equal to
that is to say, I h.-p.
33,000 ft.-lbs. per minute;
is able to raise a weight of I lb. 33,000 ft. in one
minute, or 33 lbs. through a distance of 1,000 ft.
If, therefore, a man by
in. that time, and so on.
turning a winch handle hauls up a weight of 33 lbs.
to the top of a building roo ft. high in half a minute,
the power which he exerts during that time is given
by the formula

difﬁculty of measuring the
revolutions per minute is obviated.
The usual
method with larger sizes is to use either a balance,
as shown in Fig. 1, consisting of a rod A, which is
clamped upon the spindle or pulley, as shown.
\Vhen the motor is running one side of the rod has
to be weighted, and the friction adjusted until
the turning of the shaft raises the weight and
If we assume that
keeps the beam horizontal.
1} lbs. weight be used, supported at 6 ins. from
the centre,
and that the speed of the motor is
3,000 r.p.m., it will be the same thing as winding
up a Ii-lb. weight on a drum, as shown in Fig. 2.
And as the same radius, namely 6 ins., has been
taken, the diameter will be I ft. and the circum
ference (say) 3 ft., and since the speed is 3,000
r.p.m. 3 X 3,000 = 9,000 ft. of cord will be wound
up per minute, and as the weight is 1} lbs. the
power will be 11,200-ft. lbs. per minute, or

7%6'

Fisnvel

110

33,000
the
means

x

sidered.

In

to

I

"
Small Dynamos
Mr. F. E. Powell, in his book
and Motors" (THE MODEL ENGINEER Series),
cited a case in which a. motor would not work,
despite the excellent ﬁnish of all the parts--even
the ﬁeld-magnets, which were made of cast
tc
It is not, of course, suggested that
gun-metal.
the reader is going to fall into an error of this kind,
yet it serves as an illustration of the necessity of
carrying out tests to ascertain the working efﬁ
ciency and to see to what extent theory differs
from practice. Before describing the methods
used in testing, the following units will be con

= 62 per cent.
'

therefore
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Another method of testing the horse-power of
a motor is illustrated in Fig. 3, in which a cord is
taken round a pulley for one or more complete
turns and a weight attached at each end of the
cord. In this case the horse-power will equal the
number of revolutions per minute multiplied by
the circumference of the pulley in feet, multiplied
by the weight A minus B in lbs., divided by 33,000,
and from this we have the formula
revs. per min. x W x circumference of pulley in ft.
33,000

=

An Improved Screw-cutting
Indicator.
By

C. BLAZDELL.

HE

Monm. Eucmsnn screw-cutting indicator
is so well known to most readers of this
journal as to need no description.
The
following notes refer to an elaboration of this
useful little instrument in the shape of a. brass
casing enclosing the cardboard discs, so protecting
them from dirt, etc., and adding considerably to
the appearance
and life of the cardboard instru
ment.
The action of the indicator, as sold, will
be self-evident on inspection.
It consists of two
circular cards placed face to face and free to rotate
about an eyelet passed through their centres.
Numbers showing the proper combination of wheels

,'

horse-power.
where W equals the weight of A minus B in lbs.
There are several variations of the above methods
of testing, all based upon the same fundamental
principles, but whichever arrangement be adopted
there should be little difﬁculty in arriving at the
of a machine within 2 or 3 per cent.
efﬁciency
It should be remembered, however, that with fairly
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IMPROVED SCREW-CUTTING

is

small motors the friction of the speed counter
may be sufﬁcient to account for part of the load,
in which case the speed should be taken inde
Care must, in this
pendent of the brake test.
put on
case, be taken to see that sufﬁcient load
the machine to make the voltmeter and ammeter
readings the same for both tests.

is

is

IT
reported that the North-Eastern Railway
about to extend its goods warehouse
Company
and erect new ofﬁces at Monkwearmouth.
It also
intends to erect a slag-breaking plant at Lackenby,
Middlesbrough, capable of supplying 300 tons of
slag ballast per day.

INDICATOR.

(Full

size.)

for cutting various threads are printed on the inner
faces of the discs, and any particular combination
may be read oﬁ through slots provided in the
discs.
In the present instrument each of these
mounted in a brass casing.
discs
The casings,
with the cards attached, rotate upon each other
as before, and holes cut in the casing allow the
card to be seen through it.
The blanks for the casings were cut out of hard
in. thick and about
sheet brass
3} ins. diameter.
An ordinary hacksaw will cut round a circle of
this diameter With a little persuasion.
About the
simplest way of :hucking the discs for turning
by a piece of tube soldered to one side and gripped

‘m

"

i
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Knurled
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an enlarged section
The left‘hand side of Fig.
and the
through the two discs when assembled,
view on the right a portion of one disc to a still
The openings cut in the casings to
larger scale.
expose the ﬁgures, etc., on the cards are shown
in Fig. I. It will be seen that some Jf the printed
but
covered,
matter on the face of the cards
this can scarcely be avoided unless the Openings
are made inconveniently large.
In practice the ﬁgures, together with the diagram
on the card by the
of change wheels (represented
circles and arrows), will be found all that
neces
The pitch of the guide
sary for most purposes.
screw appears at the small circular opening in one
in. diameter hole.
This opening
disc only.
The other openings are cut out with a fretsaw and
the Circular
ﬁnished with a. small ﬁle, excepting
"
Threads per inch."
slot where appears the words
is

in a self-centreing chuck (see Fig. 3). The tube
may be about 1} ins. diameter, fairly heavy gauge,
and is trued upon both ends in the lathe before
It should not be longer than
soldering to the disc.
is necessary
to just allow tool to pass between
in. from
chuck and disc for a distance of about
Mounted thus,
the edge when trueing up the disc.

459
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0m. Tube
FIG. 2.

disc may be ﬁnished on one side, the edge
knurled, the centre hole bored, and also the outer
edge of the side next chuck trued up at one setting.
The tube
the disc reversed in
then unsoldered,
the chuck and gripped by the knurled edge, and
shows enlarged
the remaining side ﬁnished.
Fig.
sections through the discs and gives all particulars.
2

is

the

Paoro

OF THE

“IIPRQVED”

INDXCA'IOR.

is

3

is

a

diameter.

is

is

The dimensions, of course, need not be strictly
The decimal ﬁgures were given because
adhered to.
most
convenient, and not because any special
accuracy
required, though it makes a good exer
cise to endeavour to turn out the two halves of the
The central
casing as nearly identical as possible.
hole in each disc should be bored about 47-64ths in.

A

FIG. 3.

i

is

This .8 easiest made by drilling a hole at each end,
ﬁxing the disc in the chuck, and cutting out the
metal between with a very keen tool held in the
slide-rest, turning the mandrel backward and
forward through the required distance by hand.
The openings are bevelled on the outside. The
exact position for the openings
best found by
laying a piece of tracing paper over the cardboard
the openings arr re
dials, pencilling on where
quired, and then transferring to the brass.
They
will be found to diﬁer slightly for the two cards.
_ After ﬁnishing the openings the discs are polished
and lacquered, and are ready to receive the cards.
The cards of the original instrument are separated
in. diam
by removing the eyelet and a hole a full
eter cut centrally in each; the outer edge
also
trimmed up to exactly
ins. diameter.
Before
ﬁxing the cards in the brass discs a thin sheet of
mica or celluloid
cemented across the openings.
suitable piece of mica
readily obtainable of
"
"
an oilman, known as
mica front
for an oil
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for it. But one thing remained. Some thin
tinned iron sheets were procured, and the stamp
ings cut out in cold blood with a cold chisel—24 poles
to each, and
would rather not say how many
sheets.
The job was one of the most wearisorne
ever tackled, but the chisel held out bravely,
ditto my patience, and at last the task was ended.
Each stamping
prefer to call
that) was painted
with
been
shellac
varnish—having
previously
carefully ﬁled and emery papered—and the lot
bolted together.
The ﬁeld-magnet was similarly
dealt with. These, however, were not insulated,
and were bolted (with iron bolts) on to the inner
ﬂat iron ring, as shown in Fig. 4. As there shown
the ﬁeld-magnet was of the Siemens armature type,
but flat and broad instead of thin and long.
The brushes are shown in Fig.
on middle of
ﬂat insulated iron strips that cross over the top
of the disc.
They were made of a number of
strips of copper foil, and covered not less than
two of the segments of the commutator, the latter
made from a. copper disc cut with a ﬁne saw into
The disc was ﬁrst marked out,
24 segments.
then two holes drilled in each segment,
then
screwed on to the piece of wood (previously soaked
in parafﬁn wax) for insulation, and then sawn.
The saw used was one for sawing wood, with very
small teeth.
The copper did not improve them,
but a scientiﬁc experimentalist must not mind
spoiling a few tools now and then in the pursuit of

i,

is

it

be

i-

a

it

(I

of]

I

" Caamentium." It must, however,
cardboard—is
be applied sparingly, as, if any squeezes through
the brass,
the openings on to the polished face
will turn the metal black. In the instrument
illustration the words "-8-tliread
shown in the
"
were written by hand on a small
guide screw
as to show
piece of paper cemented in pos1tion. so
through the small circular opening in one-of the
This makes a neater job than cutting the
discs.
very large opening which would have been required
The rivet
to expose the printed note on the card.
passing through the centre of the instrument is
in. diameter brass tubing,
short piece of
made of
turned down apush-ﬁt in the holes in the discs, leav
ing a slight shoulder at one end, of the full diameter,
The tubular form of the rivet is
to form a head.
hung
allows the indicator to
convenient, as
After annealing, the
on a nail when not in use.
rivet
passed through the discs and slightly opened
out at its smaller end, so uniting the two halves
of the casing and completing the instrument.

Novel

Electric Gyroscope
and Motor.

knowledge.
Two discs of stout tinned iron
ins. in diameter
were cut out, and the commutator with its in—
sulating wooden disc fastened to the upper side
"
“
thereof.
The
was then wound, No. 20
ring
cotton insulated copper wire being used.
No. 22
had been ordered, but the former was evidently
in stock, and thought to be near enough, the latter
6

A

it

.
too thick for the purpose, it Will split
stove.
The
a
with
penknife.
sheets
up into thinner
mica being ﬁxed, the card is then put in position.
A cement which will be found suitable for uniting
the three dissimilar substances—brass, mica, and
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By V. E. JOHNSON, M.A.
.
months ago the writer desired to cona gyro
purposes
struct for experimental
SOME
The
driven.
ordinary
scope—electrically
method of mounting an electric motor on the aims
clumsy
both
him
of the gyroscope appeared to
and unscientiﬁc, and he desired to so construct
the apparatus that gyroscope and motor should
be truly one, i'.s., that the revolvmg part of the
electric motor should form the disc
the
well known, such a disc is
As
gyroscope.
always made as heavy as possble, especially
at the rim. 1n electric motors the heavy part
the lighter that
is the stab'onary, and it
revolves. After duly considering various types
of model electric motors, one of the gramme
ring (the latter cogged) was chosen as the
most suitable. It was clear, however, that, like
the now .famous petrol “Gnome” motor, the
stationary and revolving parts must be inter
changed—in other words, the armature must be
external and the ﬁeld-magnets internal. Several
practical electricians were consulted as to the
practical working out of the idea; 'but very
any, assistance was forthcoming. The
little,
opinion was that the motor would
general
work, but as to the current it would use, or
minute, and. various
the revolutions per
opinion was
other technical details, no
But one thing remained
really forthcoming.
ﬁrst
the
Here arose
-~to experiment.
no suitable stampings for the arma
difﬁculty
patterns
ture could be obtained, all standard
having their cogs external and not internal, as
say “could
When
was wanted here.
not_be
price.
mean save at a prohibitive
obtained,"
you are
Anything practically can be procured
prepared to pay the price, and wait long enough

I.—~SHOWING
GENERAL
DESIGN or GvRo Moron
CONTROLLING
PLANES AS APPLIED r0 Mono
MODELS.

Wirii
RAIL

The same amount of wire, and the
wound on both armature and
ﬁeld-magnet. After being wound—another terribly
tedious job—the ring was bolted (care being taken
to see that it was duly insulated) on to the under
'
side of the disc mentioned above.
probably not.

same

size,

was

November
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But the motor was not suﬂiciently
3, 500 and over.
accurately balanced to stand such a high velocity,
the experiment was only tried for a brief
and
interval.
From 2 to 3 more amps. were required
to start the motor than when it was running,
but the most pleasant surprise in the experiment
was the quickness with which the heavy armature
got up speed, and the high speed at which it ran,
in spite of considerable air resistance.

Just prior to the apparatus being completed,

a friend of the Zwriter's,
electrical engineer,
happened to call, and was shown the motor. He
to prove to his own satisfaction from
proceeded
theoretical considerations that the motor could not
possibly work. \Vithin a week from that date he
was trying to hold up the motor by grasping its
axis (the axis is Q in. in diameter), and failing to do
an
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The ﬁeld-magnet was purposely made weak,
and the amount of wire used small for high velocity.
The heavy armature when running possessed
great momentum (owing to its weight) and r.p.m.,
and the motor
in consequence one
great power.
The large number of poles (24) was necessary to
get up speed quickly.
Acting as a mono-rail,
to amps. neld up 60 to 80 lbs. quite
volts and
outer gyroscopic ring shown in
easily.
_The
is hollow. very light and strong, of brass,
Fig.
)f
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and was picked up by the writer for
few pence
in Farringdon market. The axis
an old circular
saw spindle.
The use of iron for the disc was
of course,
wrong, owing to induced currents
thereby set up.
In the accompanying working drawings of
much-improved similar motor plywood
sub
stituted.

1

a

The total weight of the armature was 2 lbs. 6 025.,
of the ﬁeld-magnet I lb. 5 025., about Q lb.
of this-being insulated wire.
Although of very
rough construction, the motor gave surprisingly
The speed was got up
good results in practice.
very quickly, and 2,500 r.p.m. were obtained
with 6Avolts and between 3 and 4 amps.
When a
of 10 volts was used the r.p.m. rose to
pressure
and

GYRO-MOTOR.

is

FOR

a

DESIGN

is

'

l

l

'

l
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Ball bearings should be used, or imagine the
motor turned upside down, then if the plane of
the ﬁeld-magnet be slightly higher than that of
the armature, there would be a lifting action
exerted by the former, and the armature would
ﬂoat as it were ,on a ﬁlm of oil, with a propor
tionate amount of reduced friction at the lower

bearing.

The illustrations and description here given,
together with the scale drawings, should enable
anyone who desires to construct such a motor
to do so without much difﬁculty.
The size and
amount of wire used depends
on the battery
power at one's disposal, and the purpose for which
the motor may be used.
When completed, the
whole should be enclosed in a light aluminium casing
to diminish air resistance.
The casing should be
so constructed that it can be easily removed
and
replaced.

Automatic Lead-screw Cover
for 35-in. Drummond Lathe.
By HERBERT G. annuz.
recently taken my lathe entirely to
for cleaning and repainting, and
pieces
HAVING
ﬁnding a large accumulation of steel and
brass turnings clogged round the lead-screw nut
under the saddle, I set about devising a cover for
the lead-screw which should require absolutely

Side view,

i

November 17, r910.

The tube is f in. internal diameter, with
scale.)
two discs turned and soldered to the ends.
The
spring is a steel coiled spring, out of a child‘s
toy engine, one end of it being hooked in a hole
in the 3-!6ths-in. round steel axle, and the other
end passed through a hole in one of the end-pieces
and turned over.
The axle, of course, does not
turn, and is made a driving ﬁt and pinned into
the two bearing brackets (of l-in. by {-in. ﬂat
These bearing brackets are rigidly secured
brass).
to the lathe by a. slender bolt, passed through the
lathe bed under the lead-screw, and are further
prevented from moving upwards under the action
of the spring roller by butting against the bottom
edges of the V-sides of the bed.
Care must be
taken to see that no part of the roller or its ﬂanges
come above the surface of the lathe bed, otherwise
the saddle cannot be traversed to its full extent.
The American cloth, which is about } in. wider
than the lead-screw channel, lies perfectly ﬂat on
the bed, shiny side up, one end being attached to
the spring roller, and the other secured
to the
saddle by clamping under the brass plate (i-in.
The connection at the roller end
by {-in.) shown.
is effected by riveting a very thin strip of brass
over the end of the cloth and passing a long pin
through suitable holes in the roller ﬂanges, and
"
"
formed on the end of the cloth.
the brass
hinge
The action of traversing the saddle towards the
tailstock winds up the spring roller, which, when
the saddle is returned to the other end of the bed,
rewinds the cloth on the roller. The lead-screw
is thus always covered, and there is no loose material
On the infrequent occa
of any sort to look after.
sions when the whole width of the gap in the bed
the apparatus
is required for turning purposes,
can be detached in a few seconds by withdrawing
the bolt holding the bearing to the bed and loosening
the three screws on the saddle holding the end of
the cloth. The cloth is long enough to allow of
the saddle being traversed the full length of the
bed, the tailstock being in position.

An Accessory for Acetylene Lamps.
By IAN R. FRAZER.
following is a description of a useful ac
cessory for an acetylene lamp.
Sometimes
it is inconvenient to waste carbide for a few
minutes' run, and this is where an electric light
comes
in.
It
consists of a tin
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no attention whilst working the lathe and traversing
The sketches show the
the saddle to and fro.
outcome of these cogitations, and the apparatus

works perfectly.
The appliance consists of a. spring roller, a strip
of ordinary American cloth, and a brass clamping
iece. ﬁxed to the side of the saddle by three screws.
he enlargement )f the 5 ring roller shows the
construction in section.
( he sketches are not to

reﬂector

R

which hooks in
to ventilator
holes, as at A in
A hole
sketch.
is cut in the cen
tre and a brass

tub: B

soldered

in.
Into this a
reﬂector, screw
ed inside C, is
driven in and
soldered.
These
reﬂectors can be
taken from an
old hand lamp.
A wood plug is
driven into tube
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at D, and a brass screw E put in the centre. Con
necting Wires come out at a hole near the burner
and attached to the accumulator.
The bulb should
be a 2-volt metallic ﬁlament lamp. The back of
this attachment can be painted. It is very easy
to make, and I think the drawing is sufﬁcient.
When making it be sure and see that the tube
clears the top of the burner and does not touch
the reflector of the lamp. To take out the attach—
ment it 15 only necessary to pull out the connect
ing wires and slightly bend the tin at A, and
then pull the tin reﬂector out.
.as

An Economical Lighting Plant:
Some Explanatory Notes.
By CAPTAIN A. H. W.

NORGATE.

my article on the lighting of my house
appeared in this paper, on October 6th,
SINCE
1910, I have had numerous enquiries relating
to the cost, the names of makers of engine and
dynamo, and where
the necessary
apparatus
can be obtained. Many have expressed a wish
should
write
further
on
the subject, ex
that _I
with the installation.
plaining details connected
It is in accordance with these wishes that I give
particulars of the points in question.
I feel highly gratiﬁed at the interest that is
shown in my small plant.
Regarding the total
cost, I _may say at the outset that {50 covered
in
my
case.
How
this was made up
everything
I Will show later on. The makers of my engine
Messrs.
Oil
Mill
Seal,
Lane, Hammersmith, W.
are
This engine may possibly be procured from the
secondhand
on
An advertisement
enquiry.
firm
in the Bazaar or the .Motor Boat is often successful.
Now, at the close of the boating season, is the
very best time to try and get one.
I would also
recommend Mr. Wortham-Blake,
of Newtown,
Waltham Cross, who always has a large number
of secondhand marine motors for sale.
Personally,
I am very well satisﬁed with the Seal motor, but
there are other good petrol-parafﬁn motor makers.
In this connection, Mr. Blake's name is suﬁicient
for providing a. reliable engine with a guarantee.
Edwards & Co., 23, Hector Street, Longsight,
Manchester, made the dynamo for me to speciﬁ
cation. However, makers of good dynamos are
legion, and I would also strongly recommend
Avery & Co., Fulmen \Vorks, T unbridge Wells;
I believe they make THE MODEL ENGINEER dynamo,
which I consider a very high-class machine with
many salient features.
The output, according to
the design which was published in January last,
of 20 amps. at 25 volts, is just what is required
for a small installation.
It is specially made for
slow running.
Then again, Armstrong, Twicken
ham, made a splendid dynamo for me of the iron
clad type.
Stuart Turner & Co. I also highly
recommend; and Mr. Newton, of Taunton, made
a very efﬁcient machine for a friend of mine who
has already ﬁtted up the light on my method.
I prefer the ironclad type as usually made with
4
its Zlow centre of gravity, and also the Avery~
Lahmeyer design.
The reasons against the over
type and undertype are fairly well known.
I
should certainly have carbon brushes;
in fact,
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most dynamos are now so ﬁtted. The switch
board can be ordered from the many ﬁrms adver
tising in this paper,'and they would wire it to my
instruments.
On
the
the
diagram
providing
other hand, some may prefer doing it themselves,
The
and a reference to the prices will be useful.
whole of the cable and ﬂexible can, of course. be
got from any electric ﬁrm, as well as all the lamps
and ﬁttings. The 7/20 main cable should be
that for connecting
8oo-megohm
grade, black;
accumulators to switchboard red, for distinction.
The 16's cable is, of course, for the branch wires,
and the 3/20, which is an equivalent, is in some
The twin ﬂexible is
respects better for jointing.
that used for lighting, and should be 35/40, and
not such as is made for bell work. Perhaps I had
means
better explain here that a 7/20 'cable
'
7 strands of zo-gauge wire.
“
“
Private House Lighting
Mr. Taylor's work on
how the diﬁerent joints must be made.
shows
“
brazed," plain soldering is all
They need not be
that is required. A groove should be made in the
soldering iron to facilitate the solder running
I carried this out
well into and round the wires.
with a small spirit lamp, and an iron I in. long.
Rosin should be used as a. flux, but everyone
‘
“
cannot manage it, so I advise the use of Fluxite
\Vell remove all trace of ﬂux with a
to such.
in petrol, but don’t have the light
rag soaked
Chatterton's compound is usually recom
near.
mended as a ﬁnish to a joint, and it is excellent in
I simply
some places; but I have not used any.
ﬁnally wrapped over the joint with tarred tape,
and prefer it, as it is easily removable and not so
It is quite good enough insulation, unless
messy.
Ceiling roses do
there is a damp place on the wall.
for cut-outs very well, but as cut-outs are equally
Switches should be
cheap they may be preferred.
screwed on to a board in proper order, ﬁxed on
wall near door frame in the reception rooms,
about 5 ft. from the ground. In the bed-rooms,
etc., they are screwed on to the frame, as in my
sketch. Always place them on the side opposite
the hinges, so that you can light up room as you
enter.
Cut oﬂ the insulation on cables obliquely
with a penknife, or you may cut into the wire so
that it will break oﬁ. For ﬂexible the ends are
bared by placing them in a ﬂame and burning $5
then
to the required distance;
the insulation
Flexible is,
clean up wires with a blunt knife.
of course, soldered on to the branches where re
quired, taking care to have plenty of turns over,
but it will not be necessary to joint it together
anywhere. The ends, wherever they occur, are
doubled on themselves, and then twisted up so as
to form a. good hold for the screws in the ceiling
The ﬂexible wire, after
roses, holders or switches.
being connected to the rose, as a separate piece
for pendant, is tested by pulling lightly; then a
knot is made loosely about I in. or so from the
holding screws, then the ceiling-rose cap is screwed
Thus it will be seen that the Weight of
home.
lamp complete is borne on the ceiling rose, and
inside.
Pattrasses are, of
not by the screws
course, used for ﬁxing the roses on to in the usual
manner.

To revert to the dynamo; if it is not intended
to light direct, then 5 amps. will be quite sufﬁcient
for charging, provided you have imy set of ac
cumulators, but it should give about 40 volts.
In fact, the accumulators decided on ﬁx the output
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the dynamo. Where it is intended to light
direct, then the output required will depend on
the maximum number of lamps that are to be
lit. It is here where the advantage of a compound
wound machine comes in, for it is a self-regulator
whereby a few lamps or the whole lot can be lit
without harm to it. For charging only, a shunt
‘wound machine is required.
I don’t think that 40 amp-hour accumulators
are made by Hart & Co., the next size to mine
You can,
being 46, and then 69 and upwards.
of course, go in for the 69 amp-hour cells it you
think them necessary, but you require a dynamo
of 14 amps. at 40 volts at least, costing 30 per cent.
more.
The pilot lamp is in circuit with resistance,
it is by no means a necessity.
Mercury can be
squeezed through chamois leather, as it is porous.
- Regarding the time of lighting, it can, of course,
be altered and lengthened, but the expenditure
will have to be made good accordingly. The
how
recording ammeter actually shows
many
amperes have been taken from the accumulators,
so that it is known exactly how long the charging
is necessary
to make good same.
The ordinary
ammeter is only a rough guide, if special notice is
taken of length of time that the several lamps are
lit and any extra periodically. The ammeter
shown works on the solenoid principle, and accord
ing to the strength of the current, or amount
taken from the accumulators, so more or less
water drops through. The 5-amp. fuse is used
to save lamps on that particular circuit, as well as
the accumulators, which must not be discharged
over the speciﬁed rate.
Fuse wire is required on
the switchboard, as a safeguard; more especially
in direct lighting.
As ﬂexible can be so easily
looped out, as I have shown, joining it for lamps
in parallel is the longest way round certainly.
Ignition accumulators can be charged from the
regular cells, with a suitable board ﬁtted with
two 25 c.~p. 25-volt lamps preferably.
A switch
and ammeter should be in series, the lamps being
in parallel. These two lamps would pass 2 amps.
per hour to the ignition accumulator, and would
be suitable for a capacity of 20 to 30 amp.-hours.
If the capacity is 40 to 60 then we can put on two
more lamps, and so pass 4 amps. in, which, of
carse, will lessen time for charging the larger
ones.
The lamps can be looped out of one another
as explained, and two terminals ﬁtted for connect
ing on to cells, as well as two for the ignition
accumulators.
Care must be taken to test for
polarity before putting on the current for charging.
The positive and negative terminals must be
clearly marked on the board, and means for always
A mistake
connecting the same way to the cells.
is very likely
to happen through hurry.
The
positive of the accumulator is connected to the
sitive of the board, and the negatives likewise.
0 charge up the accumulators can be left on for
the night, so as to give them some 10 hours in
circuit.
So it will be seen that the 20 amp-hour
will get its full charge in this way.
If part charging
is only required, then the time will have to be
allotted accordingly.
The accumulators are left
on till they gas, but should not be continued so
for long.
The vents should be removed when put
on charge.
A lathe could be run by means of a suitable
motor in connection with the dynamo if workshop
is not near enough to the engine-room.
Any ﬁrm
of

November r7, 1910.

would supply the motor if the output required is
given. A double conversion, however, means loss
It is easy to test each lamp
in small machines.
circuit in the manner described, substituting 4-volt
accumulator for the cells or for the dynamo, and
putting a 4 c.-p. lamp in the holders in turn.
A test for leakage is well described in all books
on wiring, so it need not be gone through here.
There is nothing to prevent the use of 25 c.-p.
lamps at any point thought necessary for a more
brilliant light, but as they consume 1 amp. the
You can
amount will have to be made good.
always use adapters with ﬂexible, and so have a
light anywhere in a room or on the table. For
instance, I have a 25 c.-p. lamp with ﬂexible for
a small cinematograph, and I ﬁnd it very handy.
Once you have the current available in the house
you can use it for other purposes than lighting,
such as for running motors, etc.; but great care
must be taken in this direction, as the accumulators
can be readily damaged by an over discharge.
In charging the cells, some cells at ﬁrst lag behind
in receiving the charge, but they work well together
The two-bead hydrometeris the best.
after awhile.
I have just heard from a friend, who says he has
run his Seal engine for upwards of ﬁfty consecu
tlve hours, and charged up his accumulators with
out any trouble beyond the oiling up necessary
He got this engine
and is very pleased with it.
from the ﬁrm quite recently.
Keep the electro
lyte well above the plates by making good any
evaporation with distilled water, and do not add
acid without makers' advice, as laid down. Per
sonally, however, I-do add a little of the acid
solution if I ﬁnd the speciﬁc gravity impossible to
bring up for any cause, and as I have kept accumu
lators working for several years in the pink of
condition, it cannot be detrimental if done with
judgment.
for dislodging any
Use a bone knitting—needle
extraneous matter that may be between the plates
The accumulation of a powdery
at any time.
deposit below the plates is quite in order; but if
it collects to such an extent as to almost touch
them, then the electrolyte must be drawn off
with a syphon tube, cells cleaned out, and generally
overhauled. This is not likely to occur for a very
long time.
I trust I have covered most of the ground by
now, and shall be happy to answer any further
I herewith give list, setting
queries at any time.
It will
forth details required and prices I gave.
be seen that the engine cost nearly half the total
I am of opinion that a If b.h.-p. working to
outlay.
2 Seal engine would be quite suitable in some
cases, and would proportionately cut down expenses.
DETAlLED LIST or PRICES.
“

r 2Q—3 b.h.-p.
Seal" marine motor,
petrol-parafﬁn and electric ignition
with
(secondhand),
wipe contact
. .
. .
..
. .
silencer
r 25-volt 10 amp. compound and shunt
dynamo, with slide rails, ﬂywheel
..
. .
pulley 3 ins., complete. .‘
r spliced leather belt, 9 it. ; 1% ins. wide
I set 32 amp-hour Hart & C0.'s (Strat
iord, London) accumulators, 26 volts
complete with acid, lighting I3 10 c.-p.
for 5 hours, or 8 10 c.-p. lamps for to
..
hours
..
..
..
..

,6

s.

d.

2200

4100
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knife switch and fuse wire
voltmeter to 35..
ammeter to 15..
auto cut out and in
.
..
. .
adjustable resistance with switch, etc.
small switches . .
. .
. .
terminals
cells switch
.
enamelled slate slab
extra terminals. .
. .
..
..
30 1o c.-p. 45-v. Osram lamps, at 25. 3d.
..
..
..
..
30 lampholders
26 tumbler switches, at 75. 6d. dozen . .
36 ceiling roses, at 45. per doz. . .
12 cut-outs, at 45. per doz.
1
1
1
1
1
2
6
1
1
6

8 doz. china. screwed eyelets
"
"
2 gross
Fibroid
staples
80 yds. 8oo-megohm
16's cable..
30 yds. 8oo-megohm
7/2o cable
100 yds. twin ﬂex 35/40 cable . .
8 fancy shades at 8d.
..
..
22 opal shades at 5d.
. .
. .
..
1 lb. adhesive tape, 6d.;
1 lb. ~rubber
tape, 25. ; Chatterton's compound,
6d. ; tin Fluxite, 6d. ; solder, 6d.
. .
..
36 pattrasses, at 2d.
..
..
Sundry screws
. .
..
80 yds. 3/20 cable required extra; under

estimated for extensions
hydrometer
1 ammeter to 5 ..
..
1 voltmeter to 10, for testing
1 4-c.-p. 4-volt lamp for testing
I 2-volt lamp for testing
1 glass syringe for cells . .
1 book pole-ﬁnding paper
. .
. .
Foundations and ﬁxing of plant, parafﬁn
tank, piping, etc.
.

I

2-bead

Total..

Practical

..

..

..

0
o
o
o
o
o
0
o
o
o
3
o
o
o
o

7
14
13
11
10
3
3
4
7
3
7
12
16
12

6
o
o
6
0
o
o
6
o
o
6
o

o
z
0 11
0 15
0 12
o
5
o
9

3
o
o
o
6
0
o
o
o
o

o
o
o

4
6
1

o
o
6

0 14
o
3
o
6
0
7
0
1
0
1
o
o
o
o

6
o
6
6
6
o
6
6

1 10

0

4

o 12
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with a light collapsible'mast, whichIshould strike
against the wire, and by so doing, switch off the
electric current to a petrol motor or electrically
driven model, or to close a throttle valve on steam
models.
The wire would, of course, be ﬁxed a
reasonable
distance from the bank to allow the
7
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Letters from Our

Readers.

R

I

'Aﬁ

F

C

D

F19./
boats to slow up, and would constitute the ﬁnishing
st.

POThe apparatus (Fig. 1) consists of a vertical
mast M, constructed from two aluminium tubes,
with a. crosspiece A to brace the two together.
At right angles is a short rod B, which is connected
with a cord C to a plug switch D inserted in the
main circuit.
A strut E braces the whole structure
The two plates F are attached
securely together.
to the deck, and form a hinge~joint.
G is a light
spring to retard the falling of the mast.
Angles
such as are used for model aeroplanes
are very

[The Eddor invites readersto make use 0/ this column for the full
discussionof mattersof Medical and mutual interest. Lelia:
may be signed with a noni-de-plume if desired,bid the full
name and oddrtss 0/ the sender Mus-r invariably b! Mathtd,
thoughnotneczssnrilyjorpublication]
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Stopping Fast Model Speed Boats.
To THE EDITOR OF The Model Engineer.
DEAR SIR,—Having
been for some time past
interested in the design and construction of model
speed boats, I have been forcibly reminded of
the difﬁculty of stopping a really fast boat, and
“
"
circular course
method practically
although the
solves the problem, there are, nevertheless, numerous
reasons for the retention of the straight run for
model speed boats, and it was after witnessing the
Model Regatta, on Saturday, Oct. 15, at Victoria
Park, that I felt a few words descriptive of a method
I have recently devised for stopping speed boats
would be of interest to readers of T1112 MODEL
ENGINEER.
The rough sketch herewith is practically self
explanatory, the main idea being to provide a
strong wire, stretched tightly across one end of
the pond, or course, and to ﬁt the competing boats

F

l

"H

.

F192
In the
useful in the construction of this mast.
case of a steam
vessel, a spring throttle valve
somewhat as sketched at Fig. 2 will ,be useful;
it operates by the cord C releasing the catch H,
A leak valve
and so stopping the steam passage.
allows sufﬁcient steam to pass to run the
at
engines dead-slow, and so bring the vessel ashore.
The spring 8 closing a. balanced valve T, the leak
or by-pass going via U to W.

J
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I hope to try such a device within the next few
days on a fast boat, and will, if of sufficient interest
to readers of TIIE MODEL ENGINEER, send photo
graphs and a short description of its practical
working—Yours faithfully,
EDWARD W. Hones.
Balham.
improvised Spring Buffers.
or The Model Engineer.
DEAR SIR,—I should also like to inform
To

THE EDITOR

some
readers who have home-made model railways, of
an easy and ineXpensive way of making model
spring buffers.
I have ﬁtted the same to my electric C. & S.L.
locomotive—I must admit that this does not follow
results,
the prototype's
example l-—with good

absorbing

all

shock

against

skirtiiigs

etc.;

at

present I try same with ﬂexible leads, not having
made a track, and they are very realistic. I procured
" secondhand
shop ") the
(from the well~known
ﬁttings from the inside of some old electric light
brass washers
on
bayonet-holders, and sweated
I enclose a sample of one of the
to the plungers.
The springs in
ﬁtments and a sketch (full size).
some are a triﬂe stiff, while in others they are easy,
so there is enough to choose from, the whole buﬁer
only costing a fraction of a penny l—Yours truly,
S. WESTON.

To

Wireless Communication.

or The Model Engineer.
DEAR SIR,-—Having erected an amateur station
in a valley in Central Yorkshire with considerable
“
W. F. (Lavender Hill) "
success, I can recommend
to use only the electrolytic detector, with sulphuric
acid about I to 4.
My aerial here is 90 ft. above ground, being a
single-pole erected on roof of a building 50 ft.
high. I use a three-slide tuner on inductance,
no loose coupling, even dispensing (when desired)
with potentiometer.
My results are highly satis
factory to me: Paris, 8 p.m. nightly—very loud;
Norddeutsch, ro.35 to 11.20 p.m. (note altered
time in evenings), with ten minutes' interval about
I! p.m.—loud and clear, can catch every word
with a single (much preferred to double) headgear
Cullercoats
telephone receiver;
(I Io miles)—
Clee
quite intense and in constant operation;
thorpes—clearly heard with receiver 1: ins. distant
from ear, warships when 300 or 400 miles away;
Liverpool (Ioo miles)—very faint, owing to hills
on that side; Heysham (7o miles)-—n0t
at all,
for same reason ; Scheveningen—clear, but not so
loud as Norddeutsch;
the transatlantic stations
come in well, and dozens of other stations are faintly
heard. I have managed to transmit signals over
Ioo miles.
But the chief drawback is the lack of
other local stations to experiment with.
I should,
therefore, be pleased to hear from any local amateur
with a view to communicating together.—-Yours
truly,
J. A. WALSHAW.
THE EDITOR
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The Society of Model Engineers.
0/ meetingsshould be real to the ofﬁcer 01TH! Moon.
[RM
ENGINIIR million! May, and will in inlaid in any pu

iicular issue {I "wind 0 deal "in! day: balm: its usual dau
of publication]
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London.

usual Monthly Demonstration and \Vorking
Meeting of the Society was held at the Caxton
Hall, on Friday, November 4th, a fair number
of members being present, many of whom brought
tools and twist drills, etc., for grinding; and models,
in building, for
etc., which they were engaged
criticism and advice on the best methods of over
One
coming diﬁiculties they had encountered.
member
brought a large double-throw square
webbed crankshaft, which had got bent in twisting
the cranks, and made use of the Society’s brazing
apparatus to effectually straighten it. Members
of the Technical Committee demonstrated in tum
ing and ﬁtting, tool making, etc.
FUTURE MEETINGS (to be held at the Caxton
Hall, at 7 p.m.) : Tuesday, November 29th—
Annual General Meeting. As business of urgent
importance has to be transacted at this meeting,
it is requested that all members living in or near
\Vednes
London will make a point of attending.
day, December 14th—The Annual Sale of Models,
Tools, Apparatus, and Materials of all kinds will
be held.
(For fuller particulars, see last week’s
issue.)-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.

I

Provincial

Birmingham.—On

Societies.

Thursday evening, Septem
ber 22nd, there was a splendid meeting, when Mr.
Henry Lea, M.I.C.E., kindly judged the models
in the competition announced at the
entered
Eighteen models
commencement of the year.
were entered, divided into three sections, but only
There was a
fourteen were brought for judging.
ﬁne lot of work on show, and Mr. Lea had his work
cut out to make the awards. At the conclusion
of the meeting Mr. Lea announced that he would
inform the Secretary of the winners in the course
of a few days.
During the evening one new mem
ber (Mr. T. Etheridge) was elected.
The Annual General Meeting was held on Satur
day, October Ist, and will be reported fully in due
course.

FUTURE MEETINGS.—Thul'$d3y, November I7th,
“
and Wednesday, December 7th, at White Horse,"
infor
Congreve Street, commence
7.30 p.m.—All
mation and entry-forms to be obtained from the
“
Hon. Secretary, C. H. HAWKESFORD,
St. Elmo,"
Boscombe Road, Greet Hill, near Birmingham.
llford.—The last ordinary meeting was held
Mr.
on October 15th, and was well attended.
Cutten gave some demonstrations with his 3-in.
spark coil with mercury break, which were very
interesting. Other members brought specimens of
workmanship.
On October 29th we paid a visit to the Ilford
This
was
Council
Works.
station
Electricity
built in 1900, and is, therefore, well up to date.
The giants of the engine-room were a pair of 1,800
condensing
h.-p. Belliss & Morcom triple~expansion
H.-P. cylinder, taking steam at 160 lbs.
engines,
The other engines are Willans and
per sq. in.
all arei’direct
Robinson's, but smaller power;
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North Middlesex Model Navigation Society.

—The Annual General Meeting of this Society
will take place‘ on Thursday, November 24th,
1910, at 7.30 p.m., at the Cavendish Club: 38,
Road, Bowes Park (two minutes
\Vhittington
from G.N.R. station and Finchley trams). The
chair will be taken at 8 p.m. by the Commodore.
All visitors interested in the running of model boats
ladies and juveniles are
are invited to attend;
Agenda:
admitted as members.
(1) Passing of
rules (for membership);
(2) election of ofﬁcers;
(4) standard
(3) sailing rules (with mechanical);
type of boat—(a) mechanical, (b) sailing—short
Rule;
discussion on Io-raters 11. International
meetings—CLAUDBx. H.
(6) ordinary
(5) ﬂags;
Hon. Secretary, 57, Arcadian Gardens,
GAGGERO,
Bowes Park.

2

a

The display of members’ work at the Ajax Com
pany’s premises has attracted a large amount of
attention—W. F. MANLEY, Hon. Secretary, 18,
Haslemere Road, Seven Kings.

A

we asked.

to those of actual lines, tating conditions could follow actual
Wilcox type boiler.
practice to some degree. Re Babcock
have not yet ﬁnally ascertainedwhether can adopt this, but
further investigationswill show. Its chief advantages, those of
all water-tube boilers, bein lightnessand good water circulation,
de
which latter gives tar the iietter steaming qualities, while,
sired, high pressuresmay be used, owing to the absenceof the
“
rtable"
troublesome firebox. The type would follow their
model, think. So my queries resolve themselvesas ollow :—
(i) What scale the least that will givesomeidea, not oi per cent.
of economy,but merelywhat designsare preferablein actual prac
tice, as regards such subjects as compounding? (a) To show
these results, would the full actual steam pressuresbe necessary,
or would the usual pressuresfor large models—100450lbs. per .
in.—be sufﬁcient? (3) What would the' actual cost of mate
be (about)
The best idea
to build small-type locomotiveto the largest
possiblescale; and, therefore,you could not do better than settle
on, say, 2-in. scale engine (oi-in. gau e). You appear to veto
you decide on preten
3-in. scale on account of expense,and
tious design in 2-in. scale the expenseof the castings and parts
will be considerable. We, therefore,think
better to o in for
small four- or six-wheeledtank locomotiveand to Iagopt ,the
largest scale below ins., viz.,
ins. or i-6th full size. We do
not know how far you will be able to make comparative results
with actual practice, but you should be able to show by
con
vertible engine the comparativemerits of
saturatedsteamsim le
or compound, and of simples and compoundswith the addition
of a superheater. (2) The pressuremust be suitable to the par
ticular engine being tested.
compound will require the higher
pressure actually. (3) We cannot say except from the designs
chosen and prepared. (4) We do not think that you should try
any special boiler. The Babcock
Wilcox type used in model
locomotives, and known as the Smithies boiler, unsuitableior
real locomotives.
K. C. G. (Whitby)
[752] Engine for ISO-watt Dynamo.
writes Will you kindly give me your adviceon enginefor driving
wish
a.
to
have
ample
power.
have 2-in.
30 w._6 dynamo.
by 4-in. gasenginesupposedto give out h.-p., but the load seems
too much. Would
advise about h.-p.? Also town gas
trol engine
35. 7d. per thousan . Would you advise gas, oil or
for the least trouble and attention also to be capabieeofrunnin
for ten hours at stretch without stop
Would you recommen
vertical or horizontal type
{-h.-p.engineshould be ampleto drive your rBo-watt dynamo,
although, 0! course, there
no harm in having larger engine
you wish it. For the least all-round trouble we certainly advise
gas in preferenceto oil or petrol. Also, even with gas at 35. 7d.
per thousand, would work out cheaper. The use of a larger
engine, say i-h.-p., would enable you to run at
slower speed,
resulting in less wear and tear and greater reliability. An engine
of
type, water-cooled of course,
to be recom
tggdhorizontal
men
8:

which are continuous
coupled to generators,
The switchboard is well ar
current machines.
ranged on a gallery, and all instruments are well
The battery room con
in view of the attendant.
The
tains 270 cells of 600 amp-hours capacity.
boilers are mostly Babcock & \Vilcox's, with me—
chanical stokers and chain-feed grates; there is
also a pair of marine type return-ﬂue boilers.
There were also to be seen the condensing plant,
cooling towers, feed-water heater from waste-ﬂue
and altogether a very instructive
etc.,
gases,
Our thanks are due to
afternoon was 5 cut.
Mr. A. H. Shaw, M}.)1.E.E., the engineer and manager,
for permission for this visit, and to his assistant,
Mr. H. H. Arthur, A.M.I.E.E., who took us in
charge and courteously explained all the questions
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P. E. R. (Thornton Heath)
[665] H.M.$. "Invincible."
wrote
writes': Perhaps you will remember, some time back
regarding the rough plans of deck ﬁttings of H.M.S. Invincible
which lam modelling. The two papers, the Engineer and
Engineering could not give me any particulars. Could you
help me again?
onlylwant
very rough idea of the position
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am making
ft. long.
of the guns and other ﬁttings.
do
sincerely hope you will be able to oblige me, as at present am
at standstill.
The aboverough sketchesgive an indication of the main ﬁttings,
us, etc., and may sufﬁce for your purpose. You
position of
will notice at there are eight 12-in. guns and sixteen 4-in.
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(For conditionsseepreviousissue.)
The followi on selectedfrom the Querieswhich have beenreplied
y :—
lo I
1. E. M. (Hants)
Locomotive
Queries.
[668] Model
writes: Your repl of 6th inst. to Query No. 634 to hand. What
my studies by de
I think of doing is to crystallise the result
signing locomotive which shall represent,in every detail, as _far
as practical, what think the best practice. Sinceall engineering
design mostly a matter of experiment, appears that it would
greatly enhance the value, as well as give an added stimulus to
locomotive and actually tested it. Of
built
the studies,
course, full-size enginewould give an exact
superheatedor
compound
result, whether as
saturated simple. A 6-in. scale model also
but, of
results;
should give fairly accurate
course, is far too expensive,far too large to
track
too
lar
build, and would requiretar
tor testing purposes. Now, what want to
which
to
smallest
know is, what scale the
a locomotive may be built and yet demon
strate, say, the advantagesof
compounding
Of course, the economy gained would be ar
belowwhat actual practicecan show, but that
only necessarythat
cannot be avoided;
the modelshall be large enough to link up to
20 per cent. as simple, and whenworking com
N°665
pound to work generally in the same way as
prototype.
3-in. scalemodelwould make
for
my
pur
locomotive
verv suitable size
pose, the beneﬁtor otherwiseof compound
ing would be demonitrated to somedegree.A
_
smaller scale,say aim. or i}-in., would bestill betterirom building
the
testing standpoint; but
point of view, as well as from
conditions in such scale models absolutely preclude_their use
The
useless.
they
then
are
testing
from my experimentalpurposes,
track would be built round country farm, and, of course,as tram
loads can be varied, and as gradients could be made to conform

.i
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" ELECTROLYSIS"
(Manchester)
[784] Electro-platlng.
“
writes: (1) Referring to your new shilling manual No. 9, Prac
tical Electra-plating," could you tell me the name and address
of the makers of small set illustratui in Fig. 18 and described
on page 58, also what is the price? (2) l have a small dynamo
and 4} volts. lt has iii-in. pulley
(shunt wound) giving 40
and speed is 1,700 r.p.m.
wish to buy a gas engnie to drive
it. What must be the brake horse-power of engine? (3) Are
these small model gasengines(i to r b.h.-p.) advertised in Tax
Moosi. ENGINEER reliable and durable?
Replying to your ﬁrst enquiry, Messrs.Canning & Co., St. John’s
Square, Clerkenwell Road, London, E.C., also at Birmingham,
“
would supply the small set illustrated in our book on Electro
plating." They will be willing to quote you on hearing from
you. The power required for your dynamo would be not less
than i h.-p. The small engines advertised in our journal are
certainly good value for money, but we always advise prospective
buyers to obtain a guaranteein writing as to the brake horse-power
developed at a given speed before ﬁnally settling any business
in this respect,no matter what make of engine is selected.
E. R. (Gains
[741] Gears ior Fowler Traction Engine.
borough) writes: I purpose building the model Fowler traction
engine describedin the current and other numbersof THE Moon.
ENGINEER. Mr. Greenly gives No. 10 pitch (or all the teeth in
the transmission gearing. l have noticed in various makers'
traction engines that the size of pitch is lar er on the road-axle
gear than on the crankshaft, and as I shoud like to make the
model to resemble the prototype as
as possible in this
respect, I shall be much obliged if Mr. Greeny
closer will give the exact
pitch, number oi teeth, and width of each of the gears on the
crankshait, ﬁrst and secondcountershaitsand road axle, including
the diﬂerential gears in the prototype.
We have'gone into the subject raised in your query and find
that the working drawings supplied do not give the information
required, but judging by the depth of the teeth on a section of
the wheelson the eneral arrangementdrawings of the prototype,
it you make the pitch of the main wheel (5.0.,large wheel on the
road axle) 8 pitch, and the pinion on the second countershatt
to suit, on will be very near the real thing. Reckoning the
distance hetween the wheels as 7} ins. instead of 7-4 ins. You
will obtain a pinion 3} ins. diameter and a spur wheel ii} ins.
diameter on the pitch line. With No. 8 pitch the number of
teeth will be 8 X 3l—27 teeth in the pinion, and 8xrii—9i teeth
in the spur. The use of No. 10 pitch throughout was adopted
to simplify matters. The nearestscale equivalent of the pitch oi
the bevel pinions oi the differential appearsto be about to pitch ;
even ii it were not so, the writer would advise the model maker
to err on the side of a ﬁner pitch. Only in the case of the main
spur on the road axle would the writer advise a coarsegear.
15.8.
[417] Main Frames of L. 6: S.W.R. Locomotive.
it you can
(St. john's Wood) writes: I shall be greatly obli
've me drawing of side irames and bogie of L. 8‘ .W.R. engine,
o. 592, iﬁ-in. scale.
We append herewith a drawin suitable for use in cutting out
the main irames of a model oi
L.
S.W.R. Adams 4—4—0
type engines. The frames have been cut entirely away at the
leading bogiewheel, so that the maximum swing can be obtained.
The hole for the cylinders will take standard cylinders as designed
for Mr. E. S. Coats’ model G.C.R. 4—6—0 type engine. The
It
slots tor the axle-guards are also to the same standard.
equalisers are used, the springs may be of the laminated type
and the resultswill be quite satisfactory. We strongly recommend
a larger boiler and would refer you to the article on this engine
as prototype in our issue oi October 22nd, 1908 (copy 3d. post
boiler with at least 7}-in. barrel.
tree). We should ﬁt
Paper-made Boats.
R. F. B.
(727] Making Injector
(Sidcup) writes (i) wish to make pump similar to an " ejector
condenser," but working the opposite way, 5.6.,steam supplied
may say
at pressureto give velocity to the water.
not an
injector tor boiler, and no hot water has to be dealt with. Could
you tell me whether the steamwould be best supplied through the
main jet or through the nozzles placed over and in front of the
jet?
take
that the last arrangement the best. Also,
there any deﬁnite rule as to the number and size of the nozzles?
the size of the main jet being given? (2) want to construct
propose to build
oi paper; ﬁrst
an experimental boat, and
making
model in clay, and then putting layer after layer of
want to know is, how
this last operation
paper on. What
“
"
done, as the paper must be wet to mould properly, and
will dry, and
must be
varnished when wet cannot see how
varnished to make the layers stick to ether.
all
(i) The steam nozzle arrangement0 an ordinary injector
you wish the water to be delivered against
you require, but
ressure we would recommend standard automatic restarting
injector complete,oiwhich thereare severaldesignson the market.
purposeor size 0! the ap
You do not give us any idea as to the
“
aratus required. (2) Seethe article How to make Paper Hulls,"
our issueoi july 15th, 1909(3d., post tree).
W. R. H.
[728] Model Locomotive Boiler Design.
have, wrth the assistanceof goodly
(Thornton Heath) writes:
number 0! copies oi your excellent little journal, made pro ress
with two models of outside-cylinderedtour—conled express oco
motives to three~quarterscale.
have made rames and wheels

I
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to “ Dunalastair" sizes, but have the cylinders outside, as they
look better, and I have a substantial Stephenson link motion,
but I should like to ﬁt the locomotive with a Smithies type of
boiler. I have only room for a 3l-in. outer shell, :3} ins. long,
including ﬁrebox (5} ins.). Would you kindly tell me it a akin.
inner barrel with seven water-tubes would make enough steam
tor a pair oi 1-in. cylinders ij-in. stroke, or would a 2i-in. inner
oﬁer me would be
barrel be better? Any suggestionyou could
"
"
eatly appreciated. From your handbook, Model Boiler Making
see that a i-in. scalehas 2i-in. inner barrel.
We think that you would be better satisﬁed with the results
obtained from a 31-in. or 4-in. outer shell ; by placing the boiler
‘6} ins. above the rail level you should find this diameter possible.
You can use a akin. or 211m. inner boiler with a 31-in. outer
shell, or a 2i-in. or 3-in. boiler with a 4'in. outer shell. The pro
rtions of the locomotivewould approach those of the enlarged
‘Dunalastair" or the N.E.R. No. 1238 class, with the larger
outer shell.
[777] Locomotive Resistance and Battery. E. W. W.
(Plaistow) writes: (i) Will ou kindly tell me how many yards
of ﬁorist's iron wire would be required to cut down the current
from four chromic acid celLs,in series (zincs 1} ins. by 2} ins.)
from maximum to zero? It is required for locomotive rheostat.
(2) Will you kindly inform me whether it is possible to install
cells giving about 4 volts i amp. in a spacedimensionedas sketch
(not reproduced)? If possible, will you kindl give me instruc
tions for making same? Cells are required to rive a boat.
(1) The amount of wire needed must be decided by trial. It
would have to be, to some extent, even it you had told us the
gauge of the wire you have in mind, and given particulars of the
cells. (2) To get the biggestoutput out of cells in the available
space, accumulatorsmust be used. You could probably get from
some of our advertisersan accumulator to give the required out
put, ﬁtting into the space you indicate. “Or, if you care to try'
to make an accumulator, our handbook Small Accumulators,
7d. post free,would help you.
F. B. W. (Willesden
[666] Model Steamer Machinery.
Green) writes; I am building a 2-ft. 6-in. model steamerlaunch
engine, i-in. bore, j-in. stroke, slide crank type. (1) Will kin.
steam pipe be suﬂicmntly large? Working pressureis 30-35 lbs.
Pipe, f in. outside (copper), sufﬁciently heavy to stand screwing
for ﬁttings and to be coiled in smokeboxas superheater. If not,
what size pipe should I use? (2) I am making a single ﬂue
marine boiler. Shell, copper tube, 18 S.W.G., 2} ins. by 6} ins.,
ﬂue 1} ins. diameter,and endsditto. The ﬂue is ﬁtted with seven
i-in. cross water tubes. It is to be ﬁred by blowlamp. Can I
safely use soft-solder for making this boiler, or must joints be
silver-soldered? It is the cross water tubes that I feel are most
important, as they cannot conveniently be repaired after boiler
is riveted up. I should prefer soft-solderif it will make a sound
job, as I have not apparatusfor brazing or silver-soldering. (3) I
intend making a blowlamp, of which the burner is to be as sketch
(not re roduced) to burn petrol. What size and gaugeof tubing
shouldil use for vaporising coil ? Can I use copper tube ?
(1 Yes, {-in. bore, }-in. outside is rather small; but, of course,
we (1do. (2) You can use soft-solder (the joints being riveted)
except in ﬁxin the cross tubes. These must be brazed (silver
soldered) into e furnace tube. You could get this done outside.
(3) Making a blowlamp is a matter for experiment. You must
not use a plug-cock for the petrol supply. You can use any size
of copper tubing, about 7-32ndsin. diameter.

News of the Trade.
The?Editor will be pleasedto rcccivefor reviewunder this heading
samplesand particulars 0/ new tools, apparatus,and materials
for amateuruse. It must be understoodthat thesereviewsare
free expressions0/ Editorial opinion, no payment0/ any kind
being required or accepted. The Editor reservesthe right to
criticise or commandaccordingto the merits o/ the goodssub
mitted,or to abstain lrorn insertinga reviav in any casewhere
thegoodsare not 0/ suﬁicientinterestto his readers]
‘ Reviewsdistinguishedby
an asterisk have beenbasedon actual
Editorial Insﬂertion0/ thegoodsnoticed.
To Help I.C.5. Students.
The latest development'in the never-ﬂaggingenterpriseof the
International CorrespondenceSchoolsis the productionof a weekly
edition of their bright little journal, the 1.6.5. Student. This
weekly edition takes the form of a registerof vacancies,of which
theSchoolshavebeennotiﬁedby largeand prominentﬁrms through
out the British Isles. Judging by the announcementsin the issue
before us, there is a considerabledemand for technically trained
employees,the vacanciesranging from paid apprentices,machine
tool hands and mechanics,up to draughtsmen, inspectors,charge
engineers,secretaries,and works chemists.

Works Extensions.

We are informed by Messrs. 8. Holmes 8: Co., Albion Works,
Bradford, that they have been compelled to again increase their
plant, and that they have recentlyput down severalelectricmotors
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for driving their machine tools. At the same time, they send us
descriptive of their " Dreadnought" screw-cutting

itauriircular
e.

Bond's “ Demonstrator " Coll.‘
Mr. William Bond, Electrica‘ and Cycle Stores, 245 and 247,
Euston Road, London, N.W., submitsa sampleof a form of electric
induction coil, which is sold by him under the nameof the “ Demon
strator" coil. It is listed in three sizes—A, B, and C, to give
} to Q-in.spark, i to i-in. spark, and i-in. spark, with the addition
of a current reverserand switch to disconnect condenserfor the
purposeof using the coil to give shocks. Current reverscrscan be
ﬁtted to all patterns according to customers'requirements. The
coil itself is enclosedand mounted in a box, the idea being that
this gives greater strength than the usual cylindrical mounting,
as well as protecting the winding and connections. The break
is of the high-speedtrembler type, similar to that largely used on
motor-car ﬁrin coils, and is placed, as shown in the illustration,
on the base. he makersclaim that it is “ an immenseimprove
ment on the old screw and blade form.” It is worked b a small
auxiliary electro-magnetﬁtted underneath. The adjusting screw
has a very ﬁne
thread to allow minute adjustments,and the
lockin -nut is opitch
exceptionallylarge diameter. The makersclaim
that t ese coils are specially suitable for amateur experimenting
in wirelesstelegraphy,vacuumtubes,and,high-tensionresearch,and
that they will stand rough usage. We note that they are English
made and that the cost is considerablylower than a French coil

MR. BOND’s “ Demonsrnaron” SPARK COIL.
which would have none of the recommendationsmentioned. Mr.
Bond will sendhis electricalcataloguefreeto any readeron applica
tion. The samplecoil submitted to us is intended to give kin.
to i-in. spark when worked from a 4-volt accumulator. It has
been tested in our
and the report is as follows:—
“ This. induction coil Laboratory
is well made and ﬁnished, the baseand case
being polished walnut; the break '5 mounted on ebonite; the
terminalsand adjustingscrewsare substantial. It is an adaptation
of the design and arrangementusual for motor-car ﬁring coils.
We ﬁnd that it is a very convenientform, and consider that it is
likely to fulﬁl the advantagesclaimed by the makers. We have
thoroughlytestedthis coil in working order, current being supplied
from a 4-volt accumulatorto comply with the makers‘ GOI'IdlthDS.
The sparkingresultsobtainedweresatisfactory; thedischargebeing
passedbetweena pair of points, and also betweena point and a
disc. At a distanceof fin. the sparkswere intermittent, occurring
at short intervals; at a distance of l-in. a continuous stream of
sparks was obtained; at i-in. distance a continuous stream of
hot ﬂaming sparks was obtained, and we were able easily to ignite
paperin this discharge. The current taken by the primarywinding
varied from about 2} to 3 amps. The break works well;
it is
very sensitive and appears to be disturbed by external vibration.
We ﬁnd that it works more steadily when placed vertical, and
suggestthat the makersconsiderthis point. We are pleasedwith
this coil : it is a good article and good value."

New Catalogues and Lists.
Road, leicester.-—A universal
William Fox, 104, Dorothy
'
t00l, known as the
gear cutting, d
and
"milling,
Really Universal," is the subject of an illustrated list to hand.

The design,‘the maker tells us, is the outcome of mnnv vears'
experienceof ‘generallathe work, and has beengot out to facilitate
matters when a separateand special appliance for each job 8 not
available. Amongst a long list ofljobs which by meansof this new
and accurately accomplishedon any
appliance’may be '
e-rest, may be mentioned the following :
lathe ﬁtted with a sqlugckly
General'smallmilling, straight, bevel,skew or helical wheelcutting
splining and keyway cutting, tap, reamer and twist-drill tinting,
eitherstraight or spiral‘r,internal and externalscrew threadmilling,
worm and other wheelbobbing ; radial and facedrilling, etc.
H. 0. Kingston, Tokenhouse Yard, High Street, Putney,
S.W.—Particulars and prices of small power gas enginesare given
in a revised_listto hand. Mr. Kingston specialisesin enginesfrom
h.-p. to i h.-p., and will be glad to afford an opportunity 0!
pection tojany reader requiring power of this description.
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The Editor’s Page.
old adage, " Make haste slowly," probably
applies to the practice of model engineering
with as much force as to any other species
of manipulative work. The average model engi
neer is inﬂuenced by two special motives in his .
anxiety to complete the particular pieces of work
he may be engaged upon;
ﬁrstly, he is anxious
to see his model work; and, secondly, his spare
time being somewhat limited, he wishes to accom
plish as much as possible in that time. Both these
motives are highly creditable, but, in rushing the
work through, the desired object is more often
defeatedf than attained. We have been prompted
to make theselobservations as the result of watching
the methods adopted by some of the students who
have'come to us for instruction in our Laboratory.
The professional mechanic knows from experience
that it pays tozthink a job well over before starting
it, and that half-an-hour or an hour spent in con
sidering and planning how best to do the work will
often save several hours in the actual execution.
Similarly, in doing the work itself, the rushing of
a cut in the lathe, the over-energetic wielding of a
ﬁle at the vice, will frequently spoil a. job which
a more deliberate procedure would have brought
“
Make haste slowly ” is, therefore,
to perfection.
a rule which ought to be strictly observed in every
workshop.
model engineering
i
.
t

HE

Another point which many of our students have
to appreciate is the advantage gained
by doing a certain piece of work in the proper
way—the professional way, and in spite of the com
paratively limited duration of their attendances,
quite a number of our students have shown a re
markable improvement in the quality of the work
This is due partly to the instruction
they produce.
they receive, and partly to the intelligence which
is a distinguishing characteristic of so many amateur
They are really interested in their
mechanics.
work, they are quick to grasp the advantages and
the purposes of the tools and methods which are
explained to them, and equally ready to apply the
The result is apparent
information so received.
in the vastly improved nature of the work they
produce under our instruction, as compared with
the work they have previously been accomplishing
We say this,
by unsuitable methods at home.
not so much in praise of our Laboratory tuition,
as to emphasise the way in Which the real ability
learned

latent in most model engineers
guided in the right direction.
ﬁ

in

asserts

itself .when

g

Southampton readers will probably be interested
to hear that there is a proposal to form a Model
Steamer Club and Engineering Society in that

November I7, 1910.

town. Mr. F. Finch, who is taking the matter
up, will be glad to hear from any enthusiasts
who would be disposed to join; his address is
"
Ivanhoe," Nile Road, Highheld, Southampton.
In a district where both marine and engineering
interests are so largely predominant, we should
imagine there would be plenty of support for a well
managed Club, and we shall hope to hear of early
developments.

Answers to Correspondents.
R. H. (Ryde).—\Ve are glad to hear you have been
so successful
with your model-making efforts.
Your plan of making a card index to the articles
in THE MODEL ENGINEER in which you are
‘
specially interested is a very good one.
E. D. R. (Grimsby).—Perhaps
the design of the
5-ft. steam yacht, Addie, published in our issue
of April 23rd, 1903, would meet your require—

ments.
SCHULZ (P)

(Pankow, Berlin).——(i)
A coil capable
of giving §~in. spark in air. See our handbook,
"
Induction Coils for Amateurs."
(2) See article
in our issue of August 13th, 1908.
F. J. K. (Belfast).—The armature core of wire
should prove satisfactory if the sections can be
wound upon it properly.
We are not able to
follow your description of the winding.
See our
“
handbook,
Small Dynamos and Motors," 7d.,
post free.
Please note our rules.

Notices.
How r0 ADDllSS LITTIRS.
All correspondencerelating to the literary portion of the paper,
and all newapparatusand “celists, &c., for review,to be addressed
to Tar Eon-on, " The odel Engineer," 26-29, Poppin's Court,
Fleet Street. London. E.C
Sole Aguils for United States, Canada, and Mexico: Spon and
Chamba'hin, n , Liberty Street, New Ycl'k, U.S.A., to whom
all subscriptions om thesecountriesshould be addressed.
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FINISHING

Boring Petrol Engine Cylinder.
The particular point of interest in this job is
the excellent result attained by the method of
ﬁnishing the bore of the cylinder.
There is nothing
particularly new about the method from the point
of view of a professional mechanic; indeed, it is
“
“
wheeze
in this respect; but
an extremely old
as a. means of cylinder boring generally, it should
be of great interest to amateurs and beginners,
whose knowledge of boring in the lathe may be
fairly limited.
Unlike similar jobs we have described in these

Cur

WITH

rm: FLAT BIT.

Notes, the cylinder, in this case, is a separate cast
ing from the crank chamber; being of cast iron,
and bolted to the latter, which is_of aluminium,
by means of a. ﬁlleted ﬂange joint.
The outline
skctch (Fig. I) shows the cylinder in side eleva
tion.
It belongs to the size petrol engine N0. 1A,,
Q h.-p., made and supplied ﬁnished, and as castings,_
by Messrs. H. Heckman & (10., ct Henley-0n
Thames.
['The itemsappuring under thisjeade‘ngme basedon work adually
done,Ind
carru‘d out in Tn: Moon ENGINEER
Labomlory and Stllool 0/ Mtdmnics.)

“9mm
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by means of two ordinary wood screws,
gether
Fig. 2 shows the ﬁrst setting up of the cylinder
passing through clearing holes drilled in the steel.
preparatory for the roughing out to the bore
Fig. 4 is a front elevation of the tool, giving the
proper. Previous to this the cylinder had been
leading dimensions and showing the rake of side
set up in the chuck, as shown, but without the
steady rest, and being set
apparently true to the out
‘Fl su
.rwvsrt
‘ >.
‘
side, a preliminary bore, well
.1 ii}. 1 .44;
ﬁnished size,
was
a.-.
under
made for a short distance
in; this can be seen in the
In this bore a
illustration.
hardwood cylinder was driven
and
centred truly an the
The poppet head
outer end.
was then advanced to this
centre
to support the over
while a cleaningsup
hang,
cut was taken on the outside
of the neck of the cyiinder
above the ﬂange (see Fig. I).
Fro. 3.—FLAT Bir non Hmsumc Bonn.
The object of this was to
for
the
This tool is known as a flat bit,
cutting edges.
produce a ﬁnished cylindrical'bearing
and the object of the wood is to act as a guide,
steady rest, which has been described before, and
is mounted as shown in Fig. 2.
The cylinder
for which purpose it should be a fairly good ﬁt
in the ﬁnished hole into which it follows.
was then internally roughed out, using an ordinary
boring tool, to within abare i-32nd in. of the ﬁnished
Fig. 5 is a view showing the ﬂat bit in use for
bore, entailing a fair degree of parallelism to keep
the ﬁnal cut.
It is just entering the roughed-out
a constant cut on the ﬁnishing tool.
bore.
A clamp is shown tightened on to the ﬂat
shank, one of the arms of which is set to slide along
a portion of the slide-rest, which acts as a. check
to prevent it revolving with the work.
The feed
is controlled by the back centre
acting in the
centred end of the bar.
Boring by this method
is better done on slow speed, and the result will
the
worker
for
making such a tool, even for
repay
small cylinder boring.
This job was carried out by one of our students,
acting under instruction, and the bit was made
in the Laboratory:

Taper Turning.

Referring to the ﬁrst method of turning taper,
illustrated with our last Notes on the subject:
it is usual, with most compound slide-rests, {or the

I,
P;___ "I:
‘““Q.'
‘.
ID

FIG. l.
OUTLINE

or

CYLINDER
CASTING.

The ﬁnishing tool is shown in the illustration
It consists of a ﬂat bar of cast steel,
(Fig. 3).
1»in. thick and equal in width to the bore (which
is'z ins.) and 1 ft. long. This was centred at either
end, mounted in centres,
and a clearance
was
turned 06 both of the side edges from a pomt
about IQ ins. from one end (now the front end) and
for a distance of about 3 ins.
The point was then
made hot and flattened out slightly, to allow of
ﬁling up the side edges to give cutting rake to same.
The advance corners were rounded, in conformity
with the internal rounded ends of the cylinder,
and were also relieved.
After hardening, two
blocks, 2} ins. long,
hardwood half-cylindrical
in. from the
were then mounted about 5-16ths
They are screwed to
advance pointjof the tool.

—a'

n

Fin.

4.

FRONT
ELEVATION

or
FLAT Br'r.

edge of the ﬂange
upon which the longitudinal
slide is mounted to be engraved in degrees of the
circle in such a way that the zero of the scale,
which usually reads both ways from the same,
comes exactly opposite a ﬁxed index on the lower
slide when the longitudinal traverse is set parallel
with the lathe centres.
Thus, if the ﬁxing nuts
be slackened,
and the top slide set over and again
so that the index reads one degree in
fastened,
either direction, the lathe will then turn a cone,
the slope of which is an angle of one degree to its
axis, or a total taper of two degrees (in., the in
cluded angle between the two sides of the taper.)
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that a taper must be turned to an accuracy
of at least within r-roooth in. in 3 ins. of its length
to be a really good ﬁt, the above method of setting
the rest becomes only approximate, and in any
case entirely dependent upon the accuracy with
which it is marked 06 and adjusted. The best method
to employ is to obtain a taper to use as a standard
to set the lathe to.
For instance, if the taper
required is No. I Morse, procure a new drill, having
the No. I shank, or one not much worn, and if
it is intended to turn the taper between centres,
mount this drill between centres truly and ﬁrmly,
and proceed as follows: First work out the taper
in degrees of the angle of one side to the axis.
We ﬁnd in the tables that the total taper is ‘6 in
Seeing

l
l
l
l
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the taper surface, and that the slightest movement
of the cross-traversing handle in will cause it to
seize.
Remove the leaf and traverse the tool to
the other end of the taper, and if the same leaf
passes between with the same degree of freedom,
the rest may be taken as set to produce the angle
of cone as near to the standard as possible.
The above will only answer under the conditions
that the mandrel is adjusted to no shake, the
centres are running true, and, above all, that the
turning tool selected is properly proportioned and
set quite level with the centres and the edge main
tained during the ﬁnishing cuts, so that no error
may arise due to anything outside the slide-rest
and its adjustment.

r-v

FIG. 2.-CYL1NDER
to the foot (or I in 20) for the size taken. Further
more, from a table of tangents, or a special table
“
of
Tapers per foot and corresponding angles,"
we ﬁnd the corresponding angle to be 2 degs.
Therefore, by halving
50 mins., or 2 5-6ths degs.
this, we ﬁnd that the slide-rest must be swivelled
as nearly as possible to an angle 1 deg. 25 mins.,
or I 5-12ths degs.
Now, as this is a shade under
1* degs., the rest can very easily be set inaccurately.
However, let it be set as nearly as possible, and a
round-nose tool mounted level with the centre
in the toolholder.
By setting this tool in, say,
r-32nd in. from the standard taper at one end,
it can be traversed, and any great error detected
by eyesight. This being satisfactory, proceed to
"
"
"
set it dead true, using a standard
leaf or thick
"
First select the thickest gauge,
ness
gauge.
which is usually I5-Ioooths,
and advance the
tool towards one end of the taper until the leaf
can be just moved about between the tool and

SET

UP

FOR

BORING.

However carefully the setting may be carried
out, it may be necessary to do some ﬁtting, the
procedure in which we will defer to further Notes
on the subject.

Setting Tools.
One particular point in reference to accurate
turning, if it be either parallel or taper, is to
continually keep a ﬁne edge on the tool in ﬂie
ﬁnishing cuts. This is best done by the use of
The variety known as
a free-cutting oilstone slip.
“Arkansas” answers well enough, especially if
a ﬁnishing rub is given with a piece of Turkey
stone.
The tool need not be removed from the rest,
but when occasion requires can be traversed back,
and about a minute's work put in on the cutting
For work 0}
edge, not forgetting the top surface.
this description points of tools should be well
roundeCL and in case of iron and mid steel turning
plenty of lubricant should be used.
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Model Aeroplane Notes.
By “ AEROPHILE."
‘
The Rougier Biplane.

This machine, of which a sketch is given to
show its general arrangement in Fig. 4, is a develop
ment of the Odier machine, which has proved
Like
thoroughly successful and extremely stable.
most modern biplanes it has a monoplane tail, and
a monoplane
The landing
type of fusellage.
chassis, the scheme of which I give a sketch of in
Fig. 5, is similar to one which I have used on models
with great success, and I illustrate it by way of
to those who are in want of a light,
a suggestion
The curved pieces,
easily made running gear.
although quite thin, are easily made by cutting

FIG.

4.—RoucmR

BIPLANB.

FIG. 5.

RoucmR SKID.

them in slices from a. broad piece of bent wood,
which has been steamed to the required shape.
The Rougier biplane has a four-bladed screw
in front of the main planes, but this is the only
four-blader in the show, although there is a six
blader on the Duperdussin (Blériot type) mono
plane.

The Brequet Biplane.
This machine differs from most others in the
fact that it is very largely constructed of metal,
towards the use of which there seems to be a grow
ing tendency in France to-day, an instance of which
is the most successful Blériot type machine in which
The
the only wood is that of the wing ribs.
Brequet (Fig. 6) holds the world’s record for

Fic. 6.-Tna BREQUBT BIPLANE.
carrying, having ﬂown easily with six
passenger
average-sized
persons on board, and is a type of
machine which I imagine could not be bettered as
It is unique in
a prototype for model work.
this respect that the angle of incidence of the
main planes is alterable, though not, of course,
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A most sensible idea is the
pilot's seat.
of two triangulated booms, which project
front end of the fusellage, and to which
edges of the main planes are braced with
are considerably
wires,
so that the rear spars
relieved of the compressional strain which ﬂight
I
would recommend this idea
puts upon them.
to model makers who want to save weight in
every possible direction, as, if it be used, the thick
ness of the plane spars can be cut down to a sur
prising degree, as they need only be made sulfi
ciently strong to take the upward strain caused
by the weight of the machine.

from the
provision
from the
the front

The Coanda

Biplane.

This machine would by most be regarded as the
second
freak of the show, the other being the
Vuitton monoplane, the inventor of which is one
whose
of those strange
aeronautical engineers
The
ideas always run on cabins, armchairs, etc.
Coanda affair is really a freak only in the propelling
power which is ﬁtted to it, this being an absurd
turbine contraption which does all that a pro
peller should not do, i.e., deﬂects a very small
But apart
quantity of air at a very high speed.
from this nonsensical scheme (the inventor describes
it as a. thing which sucks the machine forward)
the apparatus is interesting, inasmuch as prac
tically the whole thing is of wood, thin veneer
instead of the
being used to cover the planes,
usual fabric. In spite of this the machine is
quite light, and if ﬁtted with a respectable
pro
peller would probably ﬂy. The tail is rather
novel, being similar to that of an arrow, but turned
axially through 45 degs. Thus in section the
tail has the form of a Maltese cross.
One of the
most futile things in the show is a two-seater
Voisin biplane, very similar to a Henry Farman,
“
upon the fusellage of which is mounted a mitrail
leuse," @quick-ﬁring gun with a calibre of about
If the ﬁrst shot did not carry the gun clear
1-5.
out of the machine, there is no doubt at all but
what it would seriously upset the steering, if not
actually cause an immediate smash.

The Clerget Military Aeroplane.
This machine is a more rational affair altogether.

It

is a tandem monoplane of the Langley type,
with a phenomenal length, and carries three men
-—0ne in front to attend to the zoo-h.-p. engine,
“
one in the middle to act as
look out," and a third
behind to steer.
The machine is of a. distinctly
I give
good type, and will probably be successful.
in Fig. 7 a rough sketch of it as it may appeal—it
certainly does to me—as a suitable prototype for
an elastic driven model.
With regard to the better known makes, Henry
Farman uses a slightly different control, and has
discarded the monoplane tail, and returned to the
original type. Blériot has abandoned the rear
running wheel and now employs a cane skid;
Antoinettes now have wooden propellers instead
of metal ones.
On some Farman machines
the
skids are provided with two little wheels each in
front.
As I have suggested, the backbone of the show
is the number of well-designed and beautifully
constructed monoplanes, which range from modiﬁed
Demoiselles to large passenger carrying machines,
and which are all composed of Antoinette, Blériot
or Santos-Dumont elements.
But although they
are not original in conception or detail, they are
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of a type which is greatly to be encouraged,
viz.,
the type that will ﬂy.
Aviation has made tre
mendous strides in the past two years; we must
now be content with more gradual development.

The Models.

There is no comparison, from the model makers'
point of view, between Olympia and the Salon,
for the latter is quite free from the amateur ele
ment that made the latter show so interesting in
this respect.
But the Salon covers a lot of models
which are on sale, and very clever some of them
The French model maker has practically
are.
entirely given up wood in his construction, and
taken to thin aluminium or magnalium tube.
As designs these little affairs are pretty awful,
and as ﬂiers would not stand a chance in the
meanest
English
The wings are
competition.
generally quite ﬂat, and the power installed out of
all proportion to the machine.
In consequence
they soar up momentarily to a great hei ht, like
a helicopterc, and then after a straight
ight of
about 20 yds. incontinently descend all higgledy
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own satisfaction to be a practical ﬂier.
I shall
describe
the mechanism of this machine in the
next issue.

Motor Cycle Notes.
By " Paazxrx.”
Preparing for the Winter.

Many motor cyclists, I know, put their machines
away when the winter sets in, having ﬁrst well
vaselined the bright parts, removed and packed
away the belt, and lifted the front wheel, as well
Others,
as the back one, clear of the ground.
less careful, simply push the machine into a dry (?)
shed and leave it there to get on as best it may
until returning spring sees it dragged forth again—
a. rusty and neglected-looking object : all the worse
These are,
in every way for its prolonged rest.
for the most part, fair-weather riders, who make
the use of a motor cycle contingent upon favourable
conditions, climatic and otherwise,
and for whom winter riding has no
.
attractions.
But those—and I venture to ,
a
‘
think they are in the majority—
who carry their motor cycling right
‘1'
through the whole year, and who
to obtain practically as
manage
TANDEM
MONOPLANB.
Fic. 7.—Tmz CLERGET
much enjoyment from it during the
the winter as during the summer
months, must now be giving their machines a little
Directional stability they have none.
' gaggledy.
extra attention, in view of the all-round harder
by this kind of machine appeals to the French
work which the latter will have to face on the
heaven
only knows. In one large room at the
Grand Palais models were being sold, and I noticed
average from now until spring comes round again.
The tyres should be removed in toto from the
that whilst the ordinary little model above de
“
rims, and the latter carefully enamelled, especially
scribed was selling like hot cakes," some charming
inside the beaded edges.
little Antoinette models which were really good
Any loose spokes should
be made tight, and the wheel trued up, if requiring
ﬂiers were left entirely alone, simply because they
it. The outer covers of the tyres should be over
didn't immediately hit the ceiling when launched.
hauled, and any cuts extending to the inside patched
One model maker in the floor of the hall had a
with solutioned canvas, and, better still, if there
most ambitious, but utterly futile, machine, which
are any incisions capable of letting in wet and grit,
His model ran round
deceived nearly everybody.
have a new
a circular track, and was connected to a central
tread
vulcanised
on.
properly
Ordinary cuts may be ﬁlled in with one or other
post by a thin brass tube containing a ﬂexible shaft,
of the rubber preparations sold for the purpose.
through which the propeller was driven at a per
The inner tubes and valves need going carefully over,
fectly unheard-of speed by a pretty powerful
electric motor. The beauty of the whole affair
and weak spots made good.
Then, as regards other
was that he had a cunningly concealed gearwheel,
parts, the belt pulley should be examined, and,
if found to have wom to an incorrect angle, it can
which turned the brass tube round and round
so that the machine was really supported in the
be skimmed over until both faces again conform
to the correct one of 28 (legs. If the belt is fairly
air as much by centrifugal force as anything else.
In these circumstances a brickbat would have
new, and especially if a brand new one is to be
ﬂown equally well, if not better.
used, a better grip will be obtained in the wet
Then there were some charming little com
weather, and in any case the transmission will be
some
air, or carbon-dioxide
improved.
engines,
pressed
twins, some four-cylinder, some six-cylinder, and
A_ friend of mine always does this when the winter
one a very accurate working model of the Gnome
sets in, and he says it repays him well in the end.
The only ﬂy in the ointment with these
He also has both wheel spindles out and packs
engine.
was, apart from the absurd price asked
the ball-bearings with thickish grease; goes over
engines
his Bowden cables to see that they are in good
single
(90 francs, 11a, {3 155., for a twin-cylinder
condition and well greases them;
acting Q in. byﬁ in. is a wee bit too steep), the
and, indeed,
looks to every joint and movable part of the
weight of the carbon-dioxide container and the
of reﬁlls.
expense
machine.
Wide leather mud-ﬂaps are added to
They would, I think, have
worked well with steam; indeed, one was set up for
the ordinary wheel-guards, with side-wings for
this purpose, but the boiler was a piece of plain
the front wheel.
When all this has been done,
brass tube, and the burner a tin saucer of methy
it only remains for the rider to dress in accordance
lated spirit !
with the vagaries of the weather and to pray for a
"
“
Far and away the most interesting model in the
fair share of ﬁne spells during the so-called
oﬂ
show was an ornithoptere, which I proved to my
season, so that he may indulge as much as possible

\r
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in his favourite pastime.
Memory carries me back
panying the query by a cutting from the leaﬂet
to many a keenly enjoyed ride in the depth of
issued
by a prominent firm of manufacturers,
winter, when frosty conditions have prevailed and
in which the term appears.
It is a little difﬁcult
the roads were as dry as in the middle of summer.
to understand why the French word "desaxé"
In such circumstances he must be a misanthrope
should be employed when a simple and well
indeed who did not delight in the experience.
understood English term would convey beyond
“
Humouring
Lightweights " on Hills.
possibility of doubt what is meant.
To drive a modern motor cycle over average‘
An off-set or " desaxé“ cylinder is one which
roads requires but very little knowledge or skill,
is placed
so that its centre
is slightly forward
provided, of course, that the machine is in reason
of the ﬂywheel and crankcase centre, so that when
ably good condition;
but to coax a little low
the piston reaches the end of the compression stroke,
powered
lightweight—say, a 2 h.-p.-—~up a long
the connecting-rod, instead of being in a vertical
and steep incline is another matter altogether,
even when the road surface
is good and other
circumstances favourable.
To see some of the
expert trade riders swoop up the Rectory Hill, at
Amersham, in the Quarterly Trials, on little ma~
chines which one would imagine to be quite in
DIAGRAM
of the performance, sets one wondering
capable
snowme
how it is done; and yet it looks easy enough.
RELATIVE
But let the average rider essay the task himself,
and if he manages it (without some stiff pedalling)
POSITION
at the ﬁrst or second attempt, he may class himself
or
as something better than an average rider forthwith.
The great thing to be remembered when a steep
CYLINDER
hill has to be tackled on a low»powered
engine is
AND
to act on the old saying, " \‘Vell begun, half done " ;
C R xxxsnu'r.
in other words, get all the speed you can on the
machine at the commencement,
and then endeavour
to maintain as high an engine
speed as possible for as long
as possible.
With the throttle
full open, and the air partly
line on the dead-centre, has a slight angularity in
so, the engine will do very
the direction of rotation, and is thus more favourably
well for a time, and as its
disposed to take the downward thrust exerted on'the
in revolutions
speed
per
piston by the force of the explosion. It is claimed
minute begins to fall, the
that with this arrangement the working of the engine
ﬁrst thing to do is to slowly
is improved, as the crank-pin is clear of the dead
reduce the amount of extra
centre at the moment of highest compression,
air shutting it off altogether,
and certain it is that engines built on this plan
are
so as to enrich the mixture
better adapted for hill-climbing—power for pmver
to maximum point, if needs
be.
Then, if signs of failure
Still show themselves,
the
spark lever should be slowly
retarded—a little bit at a
timkto prevent knocking in
the engine,
and if, when
these
combined steps have
been taken, it is evident that
the gradient is too much for
the engine, the rider must
render assistance
by using
A Pocxin' SET or SPANNBRS.
the pedals.
I was recently asked to try my hand with a
—than others, in which the cylinder and piston are
2 h.~p. lightweight on a steep upgrade, and the
in true alignment with the ﬂywheels.
only way I found it possible to complete the climb
Useful Spanners for the Motor Cyclist.
without pedalling was to go all out at the bottom,
Every motor cyclist appreciates a really good
with throttle full open and air nearly so; then
spanner when he gets it, whether ﬁxed or adjust
run on full throttle and no extra air at all until
able, and one that can be employed in conﬁned
she began to ﬂag; and then slowly re-open the air
spaces, while at the same time taking fairly large
to about a third of its range, very slightly retarding
nuts, is specially suitable for motor cycle use.
"
"
the spark before touching the air-lever.
wrench
In this
The ordinary heavy type of adjustable
way I just managed to breast the top of the hill
too often earns the last-named title, for, unless
without having to pedal.
The owner of the machine
great care is taken in setting it, the nut will as
had tried several times to achieve the climb, but
suredly suffer from wrenching oﬂ the corners, due
unsuccessfully.
to slipping of the jaws at the critical moment of
"
“
"
Off-set or Desaxé
Then again, the average
adjust
Cylinders.
tightening.
Several readers have asked me to explain what
able,“ owing to its thickness, is a clumsy tool to
"
is meant by.‘the word
desaxé," as applied to the
work with unless plenty of room is available, and
cylinder of a motor cycle,
accom
sometimes
altogether the type, although adaptable enough
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in the magneto machine, for which part payment
will be accepted in the shape of your present mount,
is much preferable.
_
was meant was
C. H. S. (\Vimbledon).——What
that the strength of the inlet valve spring is such
lbs. before
to
that
could resist a pull of from
the valve opened.
T. B. (Berwick).—There
is less friction‘ with
two piston rings than with three, but the claim you
mention
a rather exaggerated
one.
M. M. C. (Leicester).—La4¢ ignition results in
leads
' loss of speed and power, but too early ignition
to knocking in the engine.
You have got hold
of the theory wrong way round.
small leather
D. M. (Carlisle).—-You can obtain
case containing four different-sized jets from the
Try
The price
exceedingly moderate.
makers.
what diﬁerence it makes, changing the bore of the
jet.
M. G. H. (Leeds).—-Strangely enough your sugv
gestion was before the Editor only the other day,
to carry out a similar
was then decided
and
plan.
can safely ﬁt 2-in.
P. F. C. (Reading).—You
tyres with an engine of 21 h.-p., and weighing only
120 lbs. fully equipped.
They are cheaper, and
help to keep down the weight.

it

a

is
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F. W. H. (Kenilworth).—No,
in'.4the circum
stances it certainly would not pay you to have
the engine converted from accumulator to magneto
Your other suggestion—11a,
to invest
ignition.
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I

a

I

I

I,

I

I

Replies in Brief.

it

“ Sparing"
the Machine
A Peterborough correspondent writes to say that
he has at last been able to realise his ambition to
become a motor cyclist, having acquired a second
hand machine in very good condition and of well
"
"
known make.
Now," he says,
want to take
every care of it, for it will be a long time before
ever
shall be able to get another, and my pocket
cannot stand anything in the nature of heavy costs
for repairs.
would, therefore, be very glad of any
hints you can give me as to what
as a novice,
should do, and also what
ought to avoid doing,
in the interests of my machine.
feel sure that
others among your readers who may be placed
similarly to myself would appreciate
little guid
ance on the same point."
It would be quite an easy matter to ﬁll whole
but as circum
page in replying to this request,
stances forbid my taking up more than about
quarter of that space in so doing,
shall have
to restrict myself to a brief statement embodying
the principal points to be remembered
by the
careful owner of a motor cycle.
In the ﬁrst place,
he should avoid running the engine more than

Simple Rules for

I

is

&

any of the advantages of the adjustable principle
'being lost. The degrees of adjustment are very
small.
Messrs. Herbert Terry
Sons are also putting
up a leather pocket case containing three double
ended spanners, giving a range of from 3-16ths in.
to {-in. Whitworth.
These are thin spanners,
“
and made, like the
Turbine," of hardened steel.
have been using both outﬁts for some time, and
have found them excellent in every way.

absolutely necessary on the stand, a few seconds
at a time being usually sufﬁcient for any purpose
The lubricating oil should be selected according to
the make and size of the engine, and care should
be taken at all times not to run the engine short
of oil.
The dirty, used oil may, with advantage
be drained oﬁ from the crankcase after
long run,
and periodically the engine should be cleansed in
all its bearings by working a little paraffin through
it, allowing same to drain of?! after running the
or pedalling it round for about thirty
engine
seconds; then inject two or three pumpfuls of
The belt
engine oil before starting out for a ride.
should be run as slack as possible without slip
ping, as this relieves the strain on the pulley shaft
is as well to remove the belt from the
bearing, and
out of use. Make
pulley when the machine
is suitably
sure
the engine
geared,
and when out riding be sure not to
over-drive it.
Use as little throttle—
and as much air—opening as possible.
and don’t advance the ignition to
maximum point just when conditions
are such as are likely to cause knocking
in the engine.
\Vhen knocking does
occur, remedy it at once, either by
slightly retarding the spark or closing
the extra air somewhat, pedalling to
'
the speed has
assist the engine
fallen very low. Swab out the engine pulley and
belt rim occasionally to get rid of oil or grit, and
Keep
—also occasionally—wipe or scrape the belt.
an eye on all nuts, joints, etc.; and, ﬁnally, never
indulge in forcible arguments with other vehicles
on the road, as the motor cycle and its rider usually
come off second-best in the general run of collisions.
shall return to this subject in an early issue.

it
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THE Nsw “TURBINE” SPANNER.
ledge, and remain quite ﬁxedly in that position until
purposely lifted by the operator. These spanners
always grip well, and can be adjusted in a second
to positively ﬁt any nut coming within their range.
Any movement of the blades in an undesired direc
tion is quite impossible, so that the great bugbear
of the adjustable spanner
overcome without
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a

where nothing better is at hand, leaves something
considerable to be desired.
To meet this contingency Messrs. Herbert Terry
and Sons, the spring specialists, of Redditch, have
introduced what they have named the “ Turbine "
spanner, designed on a new and original principle,
which has some important advantages. As seen
in the illustration, the two main jaws of the spanner
are ﬁxed, and between them are located a number
of thin blades, carried on a small spindle extending
across the face of the spanner.
When desiring to
vary the width of the opening in accordance with
the size of the nut, it
only necessary to swivel
one or more of the blades downwards to get a
larger opening, or upwards to get a smaller one.
When pushed downwards, so that a larger nut may
be turned, the blades rest with their shoulders on

I
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Points in Model Making.
“ THE
By THE JUDGES 0F TIIE MODEL COMPETITION,
" EXHIBITION,
MODEL ENGINEER
1909.
above-named competition, promoted by
Editor of TIIE MODEL ENGINEER, at the
Royal Horticultural Hall, October, I909, was
remarkable for the number, variety, and general
"
The term
excellence
of the entries.
general
excellence," however, needs qualifying, according
to the
int of view from which the models are
regarde . As model work of a. general character,
produced by amateurs according to their individual
standards, and by some professional makers also,
but judged—
the exhibits were very creditable;
as they necessarily
had to be judged—by the
standard of correctness in every detail, there was
Indeed,
not a single model which was perfect.
many were very faulty; though the inexperienced
Observer might be pardoned for his inability to see
the defects.
In this article no comparisons between
any individual exhibits are hinted at or intended,
and the remarks made do not apply to anyone in
The great interest taken in the com
particular.
petition, by compefitors and public alike, has
decided
the judges to embody their observations
and views upon the subject in the pages of THE
MODEL ENGINEER, as a guide to future competitors,
that they may avoid the errors of the past and
the standard of model making be elevated.
If a model is intended to be representative, it
should be truly so, not only as regards its main
The parts
outlines, but as regards its details also.
should be correctly proportioned and represent the
materials and ﬁnish used for the actual engine or
machine of which it is a representation in miniature.
A high degree of polish is not necessarily excellence.
To the contrary, misplaced ﬁnish is a defect.
A
considerable number of competitors evidently con
sidered
that the prizes would be awarded to the
models which were the most elaborately polished
and ﬁnished.
Some of these competitors actually
diminished their chances by using ﬁnish which is
not found in large practice, and. therefore,
un
ﬁnish is _ quite
representative.
Exhibition
a
different thing—and desirable.
A model which is
evidently carefully and intentionally prepared for
either temporary or permanent show has a better
chance of' securing a prize than one taken from
use, for example,
and exhibited in a careless or
dirty condition.
Some
of misplaced
ﬁnish are the
examples
following :—-Ends of engine
shafts ornamented
“
"
with a frosted
surface (Fig. I). This kind of ﬁnish ,
is produced by means of scraping the metal with a
steel scraper until it presentsamottled appearance.
The object of scraping a surface in engineering
surfaces
thus
practice is to remove inequalities:
treated are left- as produced by the scraping tool,
as ﬁling to produce a straight-grained ﬁnish would
introduce faults and impair the work done by the
It is used principally upon ﬁat
scraping process.
sliding surfaces, and is representative when used,
for instance, upon the slide surfaces of a lathe bed.
The end of a crankshaft would not require to be
scraped, and would be ﬁnished in a lathe with a
circular grain. Flat surfaces Of instruments and
clock and watch work are frequently treated with
a fancy or frosted ﬁnish ; but this is quite a different
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thing, sometimes called snailing or curling. Another
instance of unrepresentative ﬁnish is the practice of
treating such parts as the ﬂywheel or crankshaft
of, say, a model of a large mill engine with polished
The maker of the model probably
nickel plating.
imagines that this gloriﬁed ﬁnish will secure him
an extra amount Of approval from the judge.

FIG. I.
SIIAFT END CORRECTLY
FINIsaED

SHAFT END WITII
SCRAPED FINISH,
XNCORRECT.

FIG. 2.
CYLINDER COVER
FITTED WITII CHEESE—
HEAD SCREWS.
NOT CORRECT.

FIG. 4.
CYLINDER CovER
FITTED WITH SCREWED

Sruus

cORREcT

AND Nurs,
METIIOD.

HEXAGON-HEAD
SCREW.

FIG. 3.
CYLINDER COVER
FITTED WITII
HEXAGON-HEAD
ScREws.

FIG. 5.
CYLINDER COVER
FITTED WITH IMITATION
STUDs

FIG. 6.
HEXAGON-HEAD
SCREW TURNED
To FORM IMITATION
STUD AND NUT.

AND

Nurs.

TOOL FOR
FORMING

IMITATION
STUD.

Actually, he would not obtain so much credit as
these parts would not be plated in a full-size engine,
and the model therefore falls short of being a true
representation. Nickel plating is admissible for
certain small parts, but out of place on the represen
tation of a casting weighing, perhaps, twenty tons
Nickel or other plating which is left dull
Or more.
and is obviously intended, not as ﬁnish, but as a

FIG. 76.

i

‘
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FIG. 7c.—SLIDE BARs FIXED WITH CHEESE
IIEAD SCREws; Nor CORRECT.

‘

‘

'llllllSfud
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\

LEVER

LEVER

LEVER CARRIED
ON STUD;

ON
A

ON

CARRIED

CHEESE-HEAD

STUD;

Scum;
.
COR
c :OT

C0222“;
ME
.

CARRIED

ANOTHER

FIG. 7c.—-SLIDE

32:21?.

II
"l
=

i:

i
I
d

©

©

©

©

@

BEARING
CONNECTING-ROD
FIXED WITH BOLTS AND
HEXAGON NUTs AND Locx NUTs.

f

®

®

®

®

.

_)

I

——1

J"
em.*4

7

\

‘

1

i
l

©

Nu'rs

FIG. 7e.-—ENcINE SLIDE ATTAcnIm BY
CHEESE-HEAD SCREWS; NOT CORRECT.

FIG' 7"‘

‘1'

f

BEARING
CONNECTING-ROD
FIXED wmr CHEESE—HEAD
SCREws; NOT CORRECT.

ern

|
l

l
l
i
1

BARs FIXED

AND BOLTS ., CORRECT.

FIG. 7f.——ENcINE

SLIDE ATTACHED
STUDs; CORRECT.

BY NUTs AND

ECCENTRIC STRAPS HELD
BY CEEESB'HBAD SCREWS;
NOT CORRECT.

ECCENTRIC STRAPS HELD
BY BOLTS AND NUTS;
CORRECT.
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protection against rust, is on a different footing:
though preferably omitted, it is admissible on
account of the deﬁnite and legitimate purpose
for which it is applied. Plating which is used to
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steamer
painted a uniform plain surface, instead
of being lined and varied to represent the woodwork
an example.
and planking,
The plates of a
copper or brass boiler, which
obviously intended
to be a model of a
steel or iron boiler,
is

_

is

490

highly polished and
nickel plated,
instead of
being
bronzed, to imitate
the dull colour_of
the steel or iron
plates of which they
are a miniature re
presentation.
Another
preva
FIG. 7!.
lent fault
the
BEARING CAP FIXED WIrn Sruns AND
BEARXNG CAP FIXED wrrrr CHEESE-HEAD
of
Inisapplication
Nurs, conasc'r.
Scnnws, nor connscr.
material, some of
the parts of the
models being made of material which would not be
obtain a representative surface—such as copper
used in the practice which
on steel, to obtain the appearance of
deposited
represented
by the
model.
For example an excellent model of a roll—
copper—is admissible in cases where special diffi
ing-mill engine or colliery winding engine will be ﬁtted
culty would be encountered in using the correct
would
with a brass ﬂywheel. This offends the experienced
material for the part. Other examples
be :——Bright polished footplate and splashers of a
eye: the ﬂywheel should be iron; brass has the
appearance of toyshop work,
out of place, and
does not represent the correct thing.
A model of
some existing locomotive, generally correct and well
is

:

is

is

even

|

|

..

l

l
4

Fro. 7h.-—PEDESTAL BEARING rr-r'rno wrrn CHEESE
HEAD

SCREWS,

NOT

CORRECT.

7g.—CRoss-rnnn
JoIN'r 'MADE WITH
CHEESE-HEAD Scnew, NOT CORRECT.

\llllllll

FIG.

Boll“

F
Square bead

highly-polished

chimney;

polished

wheels of a road-traction engine; polished buﬁer
cases and similar parts, which are always made
and painted in actual practice.
from castings,
Polished spokes and boss of a. model large ﬂywheel
lished pedestal of a
is an example; turned and
gun mounting, which in practice would be a painted
of a
casting, is another. Deck and deckhouses

AND

[Fro

7g.—CROSSHEAD

FITTED WITH PIN

Nor, comzncr.

AND

ﬁnished, will be ﬁtted with brake blocks made of
brass—an inexcusable error in a representative
model
no actual locomotive would have its brake
blocks made of brass.
Quite likely, the model
maker will have polished and lacquered the brass
make
it
he should rather have
to
attractive:
painted it. In a similar instance, brass wheels
will be found no real locomotive ﬁtted with brass
is

locomotive;

BOLTS

:

BEARING FITTED wrrn
c. Nurs, connect.

FIG. 7h.—PEDESTAL

:

‘

‘
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In engine practice,
on with cheese~head screws.
The
studs with hexagon nuts would be used.
model of a locomotive or stationary or marine
engine, as the example may be, is perhaps well
and generally correct in its parts; but
designed
the cylinder covers will be ﬁxed in place with
screws, giving the effect of toyshop
cheese-head

wheels; they would be made of iron or steel.
Brass
screws, studs, collar pins, and nuts are used on
otherwise correctly-made parts, when they should
have been made of iron or steel, to correspond
with real practice.
Brass instead of iron for

NOT

BY

%

s

:i__a

I

IIID
ll
i—J

©©©

FIG- 88VALVE Ron mans wrrn KNUCKLE JOINT AND PIN,
connscr.

U

PIPES CONNECTED
BY UNION OR SLEEVE Jomrs‘
II.——STBAM

CORRECT.

H

Nor

l

{

{

mq

F10.

9a.-INc0RRBc'r DESIGN or VALVE Ron

!

~

JorN'r.

I

is

brass instead of
cylinders and connecting-rods;
iron for the lagging oi cylinders—probably polished
and lacquered also; brass instead of copper or
steel for steam pipes; brass instead of iron or steel
for the buﬁers of locomotives; brass instead of
iron for the starting and reversing levers;
brass
instead of iron or steel for a model of a modern
and carriage being probably
gun, the wheels
polished all over and ornamented with frosting,
instead of being painted and ﬁnished to accord
with full-size practice.
and incorrectly-proportioned
Unrepresentative
ﬁttings and parts are common faults. One which
the use of cheese-head
or
continually appears

Flo.

work upon an engineering model.
If screws are
used at all, they should have hexagon-shaped heads

—

CHEESE-HEAD Senaw USED FOR JOINT,

—

F10.

9b.

NOT conaacr.

TURNED PrN wn'n \Vasmm AND Spur PIN usan FOR

Joer,

connncr.

with no slots.
Hexagon-head screws can be made
as imitation studs, and thus be representative by
turning down the tops so as to- leave a small
rounded centre, as Fig.
which looks as
was
6,

2

round-head screws instead of the correct hexagonshaped head in conspicuous positions, and the use of
to 5). The
screws instead of studs and nuts (Figs._
covers of cylinders, in particular, are frequently ﬁxed

Turned pin

it

E

@1255:

if

SCREW,

101mm
CORRECT.

©©©

szeszq-nun

I

Ean

Ron wr'm FLATTBNED

f

©©©

VALVE

49!

©©©
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the end of a stud.§_-The proper thing is to use studs
and hexagon nuts, as would be done in the large
is a representation.
engine of which the model
Screws would not be used for an actual engine.
These cheese- and round-head screws are frequently

[2,—PIPE CONNzcmn BY FLANGE
JorNr BUT WITH CHEESE-HEAD

F10.

Scnnws, NOT connscr.

i
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Another common fault is the use of screwed
unions for steam»pipe joints (Fig. 11). In engine
practice, lengths of pipe used for steam supply or
with ﬂanged
exhaust are connected
joints, the
bolts
ﬂanges being bolted together with hexagon
and nuts (Fig. 15).
Flanged joints are also used
to connect such pipes to the engine (Fig. 13).
Screwed union joints are only used for very small
pipes—such as oil pipes, water-service pipes, and

Fr

©

a

©

,
m

©©©

Fro. 14.

PIPE BEND

wrrn
Nor
FITTING,

GAs

B

E

,

FIG. 13.

MADE

STEAM

CORRECT.

PIPES CONNECTED BY FLANGE
AND BOLTs AND Nurs, CORRECT.

F10. 15.—-Pu>e_' Bum
MADE wrm A Cvnvso
PIECE AND FLANci-zn
JOIN-rs, CORRECT.

JOiNrs

is

gauge connections. Some models, well proportioned
and made, will be ﬁtted with clumsy screwed union
the representation of, perhaps, a
joints to what
4~in. or 6-in. diameter steam pipe, thus spoiling the
appearance of a creditable representative model.
Such ﬁttings should not be used: ﬂanges with
work,
bolts, to correctly represent
large
engine
should be adopted. Occasionally the pipes will be
connected with clumsy gas ﬁttings (Fig. 14) instead
of a proper bend (Fig. 15), or clamped to the frame
of the engine by roughly-made brackets or clips
screwed
on with cheese-head or round-head
in. in diameter, representing
perhaps
screws,
screws
made
with, say, 6»in. diameter heads
to full scale (Fig. 16). Clips of suitable charac
ter and proportion should be used (Figs. 17

.

\hé‘

FIG.

16—an
PORTIONED

ATTACHED TO ENGINE BED BY DISPRO
CLIP AND SCREWS, NOT CORRECT.

a

it

a

8

if

b,

_

misapplied to levers, slides, joints, and similar
parts of engines where hexagon heads, bolts and
nuts, or round pins with collars are used in real
It would be reason
practice (Fig. 7, a,
etc.).
ably good practice, however, to ﬁt studs with
hexagon nuts on to the plummer block shown in
instead of using bolts passing
desired,
Fig. 7a,
through as illustrated, and the appearance would
A model maker will complete an
be identical.
as
proportions,
regards
to
perfection
engine
design, and ﬁnish, except in one small detail,
which will perhaps be arranged as watch or
and
clock work instead of engine work (Figs.
9, a, b), or be provided with common cheese»
or round-head screws instead of hexagon-head
screws or bolts, to correspond with the other part
fault, however
of the work. Such work constitutes
and though
well it may be made and ﬁnished,
may serve the purpose completely as regards
working.
The absence of washers under hexagon nuts used
In
to clamp highly-ﬁnished surfaces is frequent.
good practice such washers would be used to pre
vent the corners of the nuts cutting into the surface.
The washers may be separate, or the underside of
washer (Fig. :0).
the nut turned back to form

Flo. l7.—PIPE ATrAciisD

BY CHARACTERIS'HC
CLIPS AND S'runs AND Nurs.

and 18)
Another
instance of faulty model
the use of screwed glands to the stuﬂ‘ing
making
boxes of piston and slide-valve rods (Fig. 19).
They are to be found spoiling the appearance of
beautiful models, correct, perhaps, in every other
detail, Flanged glands, with studs and hexagon
is

WWW

if

}

\

0
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FIG. IS.-—CHARACTERISTIC Cues FOR PIPE.

and Electrician.

SCREWED

GLAND

S'rurrmo Box TO
PISTON-ROD, nor
CoRREcr.

SCREWED GLAND
STUFFING Box TO
SLIDE VALVE Ron,
NOT CORRECT.

FIG. 20.———GLANDSFITTED wn'n S‘runs AND Nurs,
CORRECT.

l
[

F10. 23.—Pum> ATTACHED
BY CHEESE—HEAD SCREWS
TAPPED mro THE SiDE or
THE BARREL, NOT CORRECT.

Fro. 24.-—PUMP
ATTACHED BY

Bous

Nurs,

AND
CORRECT.

TO FRAME BY ONE OUT<
SETSCREW, NOT CORRECT.

FIG. 22.—PUMP ATTACHED
OF-PROPORTION

The Model Engineer and Electrician
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nuts, would be used in large practice, and they
should be ﬁtted to the models also (Fig. 20). If a
screwed gland is necessary for reasons of conveni
ence, the construction shown in Fig. 21 is superior
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rectly-proportioned ﬂanges and a number of small
bolts-0r studs and nuts, as would be used in large
No full-size engine
practice (Figs. 24 and 25).

Fro. 26.—CROSSHEAD

wrrn excesswsnv

PIN.

LARGE

4m
_m_

Fro. 25.—PUMP ATTACHED
TXONED

Luos

AND

nv CORRECTLY-PROPOR

staoon

SETSCREWS.

to Fig. 19. It is good and admissible in a repre
sentation of a gland and stufﬁng-box for a small

rod.

FIG. 27.—--OUT-OF>CHARACTER
ENGINE SHAFT.
would

0N

parts attached by
two 6-in. diameter
bolts: the model is therefore unrepre
sentative.
‘
Pins in knuckle joints and cross~
heads
are occasionally quite out of
proportion.
Generally, they are too
large and heavy.
Curiously, a model
will be well proportioned and designed
in almost every respect,
and yet
have a single pin in a crosshead or
a

L

PULLEY

single

have

such

or even

Fro. 28.-—~ENGINB SHAFT FITTED WITH CORRECT
TYPE or PULLBY.

A bad practice with some model makers is that
of using anything which is strong enough for
attaching auxiliary parts to engines.
A pump,
for instance, or a condenser,
on a scale model
engine will be bolted to the bedplate with one or
two {in., or even i-in., diameter setscrews
or
bolts, the attached casting being provided with
one or two rough lugs, or the screws being tapped
into the main body of the metal of which the pump
or condenser is formed (Figs. 22 and 23). Evi~
dently the mind of the constructor has only been
directed to the one idea of attaching the auxiliary
part with sufﬁcient strength. He has ceased to
maintain the representative proportions of his
model, and fails to understand why it is outclassed
by a competitor to which it seems to be equal or
even superior. Instead of the one or two large bolts,
the attachment should have been made by cor

FIG.

TYPE OF
29.-—PROPER
ENGINE PULLEY
WITH
V-oizoove.

joint (Fig. 26), or a bolt enormously out of pro
portion, though one fault is usually accompanied
by others.
All parts should be in correct pro~
A good and well-ﬁnished model of a
portion.
vertical or horizontal engine is not infrequently
ﬁtted with a simple V-groove pulley (Fig. 27),;
such as might be used on a sewing machine or tool
;
the groove being, perhaps,
§ in. wide and the
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FIG. 30.—TRACTION ENGINE WHEELS CAST
To SAME PATTERN; NOT CORRECT.

49$

l
FIG. 32.—ENGINE FOUNDATION, SHOWING wANT OF
PROPORTION

IN SIZE OF

BRchs.

FIG. 3I.—TRACTION ENGINE WHEELS CAST
To SEPARATE PATTERNs;
CORRECT.

_T

FIG. 33.-ENGINE FOUNDATION BRICKWORK To
CORRECT

SCALE.

\

\—
FIG. 34.-—WINDING'YDRUM WITH STRAIGHT
V-GRoovEs AND OUT-OF—CHARACTER DESIGN
AND PROPORTION.

FIG. 35.—A CHARACTERISTIC WINDING DRUM WITH
GROOVEs cUT As A SCREW THREAD.

FIG. 36.—CIIARAcTERISTIc WINDING DRUM,
DOUBLE CONICAL, WITII SPIRAL GROOVEs AND
WOOD BATTENs IN CENTRE FOR BRAKE
STRAPS.

FIG. 37.—A CNARACTDRISTIC
WITH

TYPE or WINDING DRUM

WOOD BATTENs.
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pulley ﬁxed by means of a cheese-head screw, pro
The model is,
jecting excessively from the boss.
perhaps, a representaﬁon of a twenty horse-power
One
engine, and such a pulley is out of place.
which is a representation of the kind of pulley used
on the full-size engine should be adopted (Figs.
Other examples of incorrect detail
28 and 29).
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funnels on, say, models of cargo boats are inaccu
rate: rigging and spars with furniture ﬁttings and
Beam engines
having brass
bad
proportions.
beams and connecting-rods or polished brass cylin
ders, dynamos with polished bedplates and bearing
are faulty when intended to be repre
pedestals,
An electric motor, for instance,
sentative models.
will be well made and proportioned, but have glass
threaded over the connecting wires, for
beads
This is a device used in arc-lamp con
insulation.
struction; good for its purpose, but not represen
tative of dynamo or electric-motor practice. A
winding engine will be well made and ﬁnished,
and deserve very high marks, but be discounted
by having a clumsy winding drum, made Of brass,

Fro.

38.

REVERsmc
LEVER 0F
DESIGN

AND

PROPORTION
REPRESENTING
ACTUAL
PRACTICE.

Fro. 37a.—~REvERerc

LEvER

or cumsv AND UNREPRESBN
rArivE DEsicN.

FIG. 37b.——REVERSING LEVER
POLISHED AND FROSTED BRAss,
HEAD
BY MILLED
LOCKED
A TYPE or WORK
SCREws:
USED BY AMATEURS,
OFTEN
NOT CORRECT.

result either because the model maker does not
give sufﬁcient study to the real engine or will not
take the trouble to be accurate in what seem to
him insigniﬁcant matters. As an instance, the
driving wheels of a road traction engine in a model
'
will have the cross-treads sloping the same way on
each wheel (Fig. 30) z in full-size practice they are
The
made to slope in opposite ways (Fig. 31).
model maker has-either not studied his example,
or made one pattern answer for each wheel cast
ing, to avoid the trouble of altering it for the
Such a detail may
second casting, to be correct.
but
seem trivial, and not worth troubling about;
it detracts from the value of the model, and should
Inaccuracy
result in lost marks in a competition.
of detail is also found in such small matters as
the painted representation of a brickwork founda
Under, perhaps, an excellent model of a
tion.
founda
mill engine will be an imitation-brickwork
tion painted so that each brick is of colossal pro
This
detracts considerably
portions (Fig. 32).
If the bricks
from the appearance of the engine.
had been lined out to correct scale size to corre
spond with that Of the engine (Fig. 33), instead Of
to a scale which indicates bricks about 4 it. in length
by 2 ft. in thickness, the general effect of the model
Similar faults are com
would be much improved.
Polished brass
mitted in models of steamships.

and grooved with simple V-shaped grooves turned
parallel to each other (Fig. 34) instead of being
cut as a screw, the size and number of grooves
being out of proportion to actual practice (Fig.
Representative drums are also shown by
35_).
Figs. 35 and 36).
The crankshaft, connecting
rods, slides, and valve gear will be excellent in
deSIgn and ﬁnish; but the reversing lever will be
a clumsy design (such as Fig. 37a), made in brass
instead of iron, possibly locked by a milled-head
instrument screw (Fig. 37b), unlike anything ever
put on a real engine.
Fig. 38 is representative of
real practice.
(To be concluded.)
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Proposed Rules for Classlfica:
tion of Model Power Boats
and Hydroplanes.

,

give below a draft set of rules governing
construction and running of model
power boats and hydroplanes. We suggest
that these should not only be the rules governing
our Annual Speed
Boat Competition, but also
the inter-club racing for the \Vembley Park Cup
and other trophies. We should be glad to hear
from all model racing boat owners as to their ap
proval or otherwise of the proposed conditions.

(f)

the

HYDROPLANES.

All craft not coming under

shall be considered

CLASSIFICATION AND CONSTRUCTION
or Bears.
1. For racing, all craft shall be divided into three
classes, according to over-all lengths.
(a) Over r metre, but not exceeding 1% metres.
(b) Over 60 centimetres, but not exceeding
60 centimetres.
Fenders or spring buﬂers at the bows shall be
allowed without counting in over-all length, unless
they are so designed as to assist the speed of the
boat.
2. Boats shall be deﬁned as follows :—
(a) The bows shall be rounded 03 to a point
at the stern, springing from at least a
quarter of the total length of the boat.
(6) At least two-thirds of the total length of
by a deck or
the boat shall be covered
decks.

All machinery must

be below deck, or,
there is no decky must not project
except the petrol
above the coarnings,
where

77010

(I keeper

O

.

above

conditions

Mas/

Line of slqﬁ/

FIG.

GENERAL CONDITIONS.
to be propelled by steam, electric or
internal combustion motors, and all power to be
on the boats themselves,
generated
except in the
case of electricity, where
accumulators may be.
carried on the boat.
2. The circular course shall be allowed at_the
tion of the competitor for all speed contests.
height of the mast used shall not exceed one
tenth of the radius round which the boat
run.
the
3. When running on the circular course
boat shall run at least once round before being
timed, and the competitor shall signal with a. ﬂag
or other means when the timing
to commence.
The time-keeper shall then time the boat for the
pre-determined number of rounds, starting and
in line with
ﬁnishing when the bow of the boat
him and the mast on the pivot boat, when the boat
is between him and the mast, or when the mast
between him and the boat.
(See Fig. 3.)
These rules to remain in force for ﬁve years from
January Ist, Igrr.
1.

All

boats

is

FIG. 1.

is

e

0

(c)

H

the

hydroplanes.

/=\

I metre.
(0) Not exceeding

part of the run of the boat shall be
angular, but all angles to be rounded OH
with a radius not less than half that
deﬁned in Clause (d) at any part of the
run.
(This does not apply to the tran
som, which may form an angle, as seen
1,
on
a longitudinal
(See
elevation.)
Fig. I, and Fig. 2.)
No steps or sudden projections are to be
allowed; 112., no longitudinal curve shall
have a radius less than a quarter of the
length of the boat.

(e) No

U

WE
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is

is

Bi/qa

Practicalietters from Our
Readers

container, which, for safety sake, may be
carried on deck.
The safety valve and
a dome not exceeding
1} ins. in height
may project above deck.
(d) The bilge shall be rounded oil with a radius
of not less than } in. for Class A and
Class B, and i in. for Class C.
(See
R, Fig. 1).

Model Yacht Design and Construction.
To THE EDITOR OF The Modal Engineer.
DEAR SIR,—I am greatly obliged to the gentleman

responsible for the description of the ro-rater
Onward in NOVember 3rd issue, but regret to have
"
"
to inform him that his
too late
gentle hint
“
con
Livona also has no
by about twenty years.
"
Can
outside the quarter beam.
trary ﬂexure
"
Gentle Hint“ design a n-metre model of the
same type and dimensions as Livona without a
is

FIG. 2.

l
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curve in the buttock lines?
If he can, I
should like to see the resultant design.
There is
not the slightest difﬁculty in turning out a Io-rater
without a reverse curve. May I now proceed to
again join issue with Mr. Kitchingman once more?
In a previous letter I suggested the use of bent
frames in place of sawn frames.
I did so because
I had successfully used bent frames in the con
'
struction of boats of varying sizes and types, both
sail and power.
Mr. Kitchingman is in error when he says that
it is impossible to bend frames to the section of an
ordinary Io-rater, as shown in his drawings. I
have used bent frames in a power boat model
where the radius of the turn of the bilge on the
after sections did not exceed
in., with a fair
amount of tumble home.
The best method of
building a sailing model with bent frames is given
in " Model Sailing Yachts," pages 64 to 88.
I also take the opportunity of replying briefly
to a recent letter of Mr. Brierley’s.
I agree with your correspondent as to the un
suitability of the scow bow for real rough water
work, but the model is seldom required to en~'
counter rough water. Under the average
con
ditions of the water surface of the ordinary model
yacht pond I have used this type of bow and have
found that it did not retard the boat.
As I intend to send you the drawings of Livona
some time later on, Mr. Brierley will then have an
opportunity of ﬁnding out the amount of travel
of the C.B., and Mr. " Gentle Hint " will also be
able to hunt around for "contrary ﬂexures."—
I remain, yours truly,
WILLIAM J. E. PIKE.
Dalston, N.E.
reverse

l

Re 5-ft. Speed Boat.
To The EDITOR or The Model Engineer.
DEAR SIR,—Mr. Dysart's letter in Tm: MODEL
ENGINEER for October 13th, page 355, has again
brought to my notice the question of suggested
improvements in his design.
I will give my experi
ences and the improvementsI have made in my boat,
Viking, as compared with the design given.
In the ﬁrst place, radical deviations were made
in the hull, especially at the bow.
This was done
from individual considerations, and not a desire
to improve in this respect.
The lamp I am using is the same as designed.
I have nevertheless increased the size of,pinhole
in nipple to almost r-32nd in., with added good
results.

The engine is one of Messrs. The Liverpool
Castings and Tool Supply Company's, and is listed—
vertical compound, A63.
This, so far, has given
every satisfaction.
The propeller never gave good results with this
engine, and was ﬁnally discarded and replaced
by
one designed
This, in turn, was
by Mr. Yacua.
replaced by twin concentric screws, as the torque
at high speed, with former screw, turned the boat
over two or three times.
With regard to the boiler, one or two alterations
were thought desirable.
In the ﬁrst place, the
steam drum was placed at top centre of boiler,
instead of at the front. This, no doubt, reduced
the liability to prime, but latterly, when the pres
sure was increased
in boiler, three baﬁie-plates
had to be put in drum, as shown in sketch; this
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has had the effect of stopping any priming, so far.
I may also add that my steam pipe is carried from
front end of dmm right through the ﬁne and out
at smokebox end.
Another improvement was
made by carrying the connection to bottom water
gauge ﬁtting from the back-end of boiler, as the
water in glass used to bubble greatly.
Another member of our Club also built to the
design, and also experienced
the same difﬁculties
as your correspondents, but improved same by
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He has exceeded designed
addition of baﬁ'ie-plates.
speed by it mile, and expects better yet, as he only
works at 80 lbs. boiler pressure—Hoping this will
meet the case, I am, yours truly,

Wu. CATTELL.

To THE EDITOR OF The Model Engineer.
DEAR SIR,—l regret that business considerations
have precluded me from answering Mr. Dysart's
letter in your issue of October 13th, but I was glad
to see his reply to my letter.
I note what he says as to the improvement gained
by setting the vertical tubes over to an angle of
50 degs., and would like to see a sketch showing
the new arrangement. No doubt this went a long
way to st0p priming, and I think it would have
been only fair to possible builders if Mr. Dysart
had given your readers the beneﬁt of his own test
It is well to
of his design, after its publication.
note here that in the articles Mr. Dysart particu
larly requested that the tubes be spaced exactly
as shown in the drawing, to which I paid very
careful attention.
Since writing my last letter, I have taken the
furnace tube out of the shell for examination, and
I ﬁnd that, owing to the bulging in of the furnace
tube, that no less than four of the tube joints had
started—no doubt this will account for loss of
All this trouble, I might
water and pressure.
suggest, would have been saved had the designer
only hinted that an rS-gauge furnace tube was
running things a bit close.
Mr. Dysart mentions that probably the soft
solder was the cause of the leakage, but I only used
this for caulking the ends, and I see no suggestion
in the articles that the ends were to be silver
All the cross-tubes in my tube were
soldered.
well silver-soldered in, and the only re-heating that
was done was just that amount necessary to make
sure of several joints that looked doubtful.
I note Mr. Dysart says that two of these boats
have done I r} miles per hour, and, without doubting
his statement in the least, I should much like to
see one of them running, if I could be informed a
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We have not heard of them
they are.
in competition.
It is my ﬁrm conviction that a boat of this
design would stand the very best of chances in a
race, because of its good speed and reliable steering,
the latter point being ensured by having a boiler
thatjwould give a constant supply of steam at the
desired working pressure,
and if Mr. Dysart will
show me a design of boiler that will keep its pres
sure of 90 to 100 lbs. without priming or bulging,
and guarantee the speed of 10 m.p.h., keeping
to the rest of the design as published, I for one
would gladly build to it.
I see also that Mr. Dysart made the furnace
tube for Mr. Cattell's boat, but when I saw this
at the last MODEL ENGINEER Exhibition, I noted
several departures from the original design.
Were
these also recommended
If so,
by Mr. Dysart?
it looks as if the latter had not kept faith with your
readers, inasmuch as he had given them a design
which he himself had proved afterwards was not
“
up to the mark."
Referring to the spacing of the water tubes
again, it seemed to me that there were too many
of them, and that they were too close together to
the furnace tube seemed
get the best results;
choked, but this may have been largely caused by
However, I think that,
the bulging in my case.
erhaps, 5-16ths-in. tubes would be better, or the
-in. tubes spaced further apart.
I shall be glad to see Mr. Dysart's views on this
matter—Yours faithfully,
DENEIGII COLLETT.
to where

To

Wireless
THE EDITOR

Boat Control.
or The Model Engineer.

DEAR SIR,——I have constructed a wireless boat
control apparatus, following the lines laid down by
Mr. Pettman in his article, in July 21st issue, and am
myself making the wireless switch, polarised relay,
They all
cut-out, reversing switch, and coherer.
work perfectly, except the decoherer, and, try as
I may, I am unable to solve the diﬁculty. My
coherer is a brass tube ﬁlled with iron and nickel
ﬁlings, and I have a small hammer, worked by
a magnet as a decoherer;
but, no matter how
I connect it up, it makes the wireless switch work
three or four times in rapid succession, instead of
actuating it just once and then releasing the lever.
I enclose a rough sketch (not reproduced), and any
information you could give me would be greatly
I notice
appreciated, as I am now at a standstill.
in reply to a correspondent (320), you state that
an electrolytic coherer is not suitable for this
apparatus. Mr. Pettman says in his article that

it

is.

I

have also made an electrical reversing switch
according to description in August 11th, 1910, issue,
and I wound bobbin full of No. 26 wire. With 4 volts
\‘Vhat
this fails to work; what is the trouble?
would be the size of solenoids and sizes and amount
of wire in the steering gear (Fig. 6, page 00, _]uly
arst, 1910), also in shunt magnets ?—Thanking
you in advance for your kindness, I am, yours
R. HOWARD.
truly,

To

THE EDITOR

or

The Model Engineer.

DEAR SIR,—It seems to me that your correspond
ent, Mr. Howard, is suffering from precisely the
same difﬁculties which I encountered in the earlier
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stages of my experimenting, and which were not
Overcome
without considerable energy and per
severance.
I will deal with his questions in sequence.
First of all, let me say that I think he was some
what rash to undertake the construction of such a
It is a
piece of apparatus as the polarised relay.
most important unit, and calls for more skill than
should
many amateurs can hope to possess.
not think of undertaking the construction of a
relay myself without much previous experience,
so great is the dependence
upon this piece of
I should not be surprised to ﬁnd
apparatus.
that it is not his decoherer that is at fault, but
the relay, which may not demagnetise and return
to normal position, for it is quite certain that,
provided the coherer is tapped, current in that

I

therefore
portion of apparatus should cease;
the relay, if working correctiy, must return to
normal. I do not say that is his difﬁculty, I only
suggest that, possibly, it may count for something.
Has Mr. Howard ever heard of magnetic induction
Pos
and its inﬂuence on certain wireless units?
It was mine. This
sibly that may be his trouble.
alone would be quite sufﬁcient to account for the
tap he mentions. Each time current is broken,
a minute spark sets up magnetic induction, which
again coheres the ﬁlings. To obviate this defect,
shunt a small condenser in all circuits where a make
or-break of current occurs (quite a small one will
be all that is needed—say, 1 dozen pieces of tinfoil
1 in. by I in., separated and coupled up in standard
and
form). This will absorb inductive eﬁects
coherer is
The electrolytic
improve working.
quite suitable for use on moving bodies, boats, etc.,
provided great provision is made to ensure its
always remaining dead-level and unaffected by
The former condition can be
etc.
vibration,
obtained by an arrangement like a ship's chrono
meter, only somewhat more sensitive. The latter
would be obtained by some shock-absorbing pro
perty. The reason THE MODEL ENGINEER gave
the negative reply is, obviously, because the difﬁ
culties involved placed it beyond the scope of most
I might mention that I know of
model makers.
someone who steered a model torpedo wirelessly,
employing a coherer of a modiﬁed electrolytic
type.
Mr. Howard asks what would be the size of
solenoids and wire on my boat (THE MODEL ENGI
Well, the wire on solenoids
NEER, _]uly zrst, 1910).
was No. 18 B.W.G., four layers, and No. 22 on
The dimensions of solenoids
shunt, six layers.
were, roughly—main,
1% ins. by I in. ; shunt,
These dimensions only hold good
Q in. by I in.
when all the other features are the same as mine—
If he requires
length of arms, rudder area, etc.
a copy to sca le, he can measure my diagram (Fig. 6)
and enlarge or reduce
as the case may be; it is
‘
quite accurate.
With reference to his diagram, all I can say at
present is—try the remedy for magnetic induction,
and then I feel sure most of the trouble will vanish.
j. S. PBTTIAN
—Yours faithfully,

Charging Accumulators.
To TIIE EDITOR or The Model Engineer.
DEAR SIR,—I do not remember seeing much

as

to the cost of keeping accumulators charged by
I have had six cells charging a
gravity cells.
At
4-volt 8 amp-hour cell for ten months now.
ﬁrst I kept 1-100th amp. ﬂowing, but ﬁnding my
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consumption more I had to increase this to I-3oth
a
amp., which is right. This is 5.6 amp-hours
week.
I ﬁnd copper sulphate costs Iird. a week
(at 4d. per lb.) and zinc id. a week; total, I§d. a
week ; not a very ruinous sum.
My cells are 2-lb. glass jam jars; the copper
element consists of a spiral of heavy copper wire
I found an in
(about NO. 8 or No. Io gauge).
sulated rubber wire to this up to the terminal
was not required, and now just run the bare heavy
wire through the wood top of cell, and solder on
a terminal.
Each cell is charged with {- lb. of
Cu. 50;, the zinc put in (the wood top holds this
about 3 ins. clear of the bottom), and then the
cell is ﬁlled to the neck with water and a little
zinc sulphate (this is the clear solution saved
from the last time the cells were emptied). The
ﬁrst charge you can use a few drops of sulphuric
acid in- place of zinc sulphate, as the resistance of
pure water is very high, and the cells may take
days before they can send an appreciable current.
Each cell gives about I volt, and it takes six to
After an hour or two the
charge a 4-volt cell.
current becomes steady, and a resistance
of 12
to 24 ohms will be required to cut down the current
My
(if your consumption is the same as mine).
cells last about one month at I-3oth amp. if charged
with IQ lbs. copper sulphate. When they are run
out all the blue crystals will have disappeared from
the bottom of cell and the solution will be a pure
liquid. By the way, let me advise any novice making
an attraction motor, not to send the current to the
magnet from a steel shaft through an aluminium
hearing; if you do, you will ﬁnd the motor takes a
powerful cell to drive it. Apparently the same ﬁlm
of oxide that troubles one attempting to solder
aluminium also offers a fair resistance
in this
I have come across two cases where attrac
case.
tion motors with aluminium bearings refused to
run off the Leclanché cell, but ran fast on the current
carrying bearing being replaced by a brass one.—
Yours truly,
R. F. M. \VOODFORDE.
Liverpool.

To

For Repairing Accumulators.
or The Model Engineer.

THE EDITOR

DEAR
tures in
graphic
stripped

SIR,—For repairing small holes and punc
celluloid cases the ﬁlm used on photo
ﬁlm is
plates is handy. The gelatine
off by means of hot water; the celluloid is
cleaned and the ﬁlm stuck on in the ordinary way
by means of celluloid cement—Yours
truly,
]. R. BATES.

Back-gear for Lathes.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-—Ra Mr. Lyon's article on a Back
gear for a £5 Drummond lathe: this, in our opinion,
Mr. Lyon says that he can
is unnecessary.
reduce I-in. steel rods to § in. with it.
We, using
Mr. Goldsworthy-Crump's attachments for obtain
in.
ing slow feed, have reduced I-in. steel bar to
in one cut. Of course, this attachment is no use
for obtaining slow speeds; but by using the slowest
speed on lathe, we have tackled some big jobs,
such as turning a cast‘iron ﬂywheel, 7} ins. diameter
I§-in. face, and boring it out I} ins., also boring
We enclose a piece of
3-in. armature tunnels
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shaving taken off while reducing I-in. steel bar to
l in. in one cut for your inspection—We remain,
W. and J. ]. PIKE.
yours respectfully,

To

Model Permanent-way.
or The Model Engineer.

THE EDITOR

DEAR SIR,——We have avoided rather rigorously
any attempt to use your Correspondence columns
for the purpose of advertisement, but the letter
from Mr. Winteringham, in October 27th issue, is
one which we feel should not be allowed to pass
unchallenged. If he saw the number of letters
we receive from time to time making the same
statement which Mr. Knight makes as to wooden
keys, he might feel inclined to modify his opinion.
We have just ﬁnished a large railway for a cus
tomer who had one ﬁtted with keys, and these
proved, to use his words, such an unmitigated
nuisance
that he adopted our system of slide-on
chairs after more than the three years' experience
of the system advocated by Mr. Winteringham.—
Yours faithfully,
JAuEs CARSON & (30., LTD.
Cricklewood, N.W.

An Opportunity for Model Makers.
To THE EDITOR or The [Model Engineer.
DEAR SIR,—You may remember that some little
time ago I had the honour of judging some models
connected
with the Society of Model Engineers,
of which I think you were the Chairman, and I
then expressed a view to‘the members that it
seemed a pity to me that so much energy should
be wasted on Copying existing apparatus, and that
it seemed to me, if the energy of the model makers
could be utilised by inventors, some commercial
result might be attained.
I have a case in point now, where an inventor
has got out working drawings and patented an
internal combustion motor, but has no facilities
for making the model; he is prepared to allow
anyone to make a model, and, if successful, to give
the said model maker a share in the patent, and he
would supply all necessary drawings.
Do you think that this would appeal to any of
your readers? If so, I would be glad for you to
publish this letter.-—I am, yours very truly,
SYDNEY E. PAGE.
London, E.C.
[We shall be pleased to put any reader who may be
interested in this suggestion into communication
with Mr. Page—ED.
M.E.]

Adjusting Tailstock of Drummond Lathe.
To THE EDITOR OF The Model Engineer.
DEAR SIR,—Re Query 396: The ordinary shop'
"
method of setting a lathe is to put a piece of scrap
into it, and then set the'tailstock until the machine
It seems simpler to judge a
turns the work truly.
lathe by the work it produces than to search for a
"
truly cylindrical" piece of material, or to take
the trouble to make a gauge.--Yours truly,
D.

i

To

Electrical

or

Phenomenon.

The Model Engineer.
DEAR SIR,—Having seen a letter by Mr. A. H.
Johnson in your paper, and having occasion to
some old lamp bulbs, I rubbed these,
remove
and noticed that there was a very pronounced glow
'

THE EDITOR

HOLMES.
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in these bulbs. The same effect, but more isolated
and appearing to be more in the nature of actual
sparks, was obtained with an Osram IIO-VOlt.
I also saw that the effect was more distinct if the
lamp was rubbed or struck against the knuckles
than if just rubbed with the ﬂat hand.
If the lamp
was rubbed, I found, by accidentally breathing
upon it, that it gave ﬂashes, varying as the amount
of rubbing imparted.
I also noticed that the lamp
might be almost enclosed in the hand and rubbed,
held for quite a long time (about three minutes),
and, as the hand was withdrawn, the same ﬂash
If you should consider this letter sufﬁ
resulted.
ciently interesting, you might publish it. I would
be very much interested if some of the more en
lightened experts—with whose views we are so
frequently favoured—could offer some opinion on
this, and oblige—yours truly,
A. WALKER.

To

Classification of Speed Boats.
THE EDITOR or The Model Engineer.

DEAR Sm,—Now that Messrs. Teague and V. W.
Delves-Broughton have opened up the correspond
ence anent the classiﬁcation of speed boats, I
should like to make a few suggestions
myself. '
In the ﬁrst instance, Mr. Editor, you will realise
by now that a normal type of boat has no chance,
Not only is it
size for size, with a hydroplane.
soin models, but in seagoing craft as well, as any
of those who have studied the Motor Boat week
after week will know—e.g., the recent B.I. Trophy
Race. Now, Sir, this is my grievance, and I think
a very real one—" Why do you not so arrange
your annual Speed Boat Competition so that hydro
"
I am
planes are put in a class by themselves P
sure such an arrangement would be welcomed
by the majority of your readers, and certainly
would increase the number of entries in the I-metre
for I daresay there are many who
Class alone,
realise the folly of trying to attain over 13 m.p.h.
with a I-metre normal type hull. I think Mr.
V. W. Delves-Broughton hits the mark when he
asks for some standards and deﬁnitions to be abided
In my opinion the \Vemb
by for ﬁve or ten years.
ley Park Challenge Cup sizes and deﬁnitions would
suit the normal type of hull, and for hydroplanes
1 metre and 1* metres
would about meet the
A fellow‘member and I hope shortly to
case.
comrr :liCe on a I-metre hydroplane; but out of
fairness to my fellow-members, we should never
think of competing with those having a normal
type of bull. I hope that fellow speed boat owners
will express their views through the pages of THE
MODEL ENGINEER—Yours
very sincerely,
]. H. CATTELL, G.M.S.C.

The Society of Model Engineers.
London.

party
A LARGE
Saturday, the 5th

the members visited, on
November, the Electricity
Station of
the London
Generating
County
Council Tramways at Greenwich. This station,
as most of our London readers are probably aware,
is the largest and ﬁnest in the Metropolis; and
the members were greatly impressed by the huge
current generators and
size of the alternating
driving them, and with the way
steam engines
in which the whole station is kept.
of
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FUTURE MEETinos.—Tuesday,
29th November:
Annual General Meeting, which all members are
requested to attend—Wednesday,
i4th December:
The annual sale of models, tools, apparatus, and
materials of all kinds will be held—Full par
ticulars 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.

Birmingham.—The Annual General Meeting

was

held on Saturday, Oct. rst, instead of the following
Wednesday. The meeting commenced at 6. 3o p.m.,
and after the minutes of the previous meeting had
been read, the Chairman, Mr. E. Smith, read a short
report on the proceedings of the Society for the pre
vious twelve months. The number of new members
elected during that time was eleven, and the num
ber
of members
resigning was eight.
Present
membership:
thirty‘ﬁve.
The balance-sheet was
then read, and showed a balance in hand of
£2 r6s. 4}d., which was very good, and passed
unanimously. The winners in the Competition were
then announced as follows :—Section I (Best Model
Mr. G. B. Prentice, 75 points, with
Locomotive):
"
his
Dunalastair“
No. 3, unﬁnished; Section II
(any Class of Power Boat) : No entries ; Section III
(any model of Electrical Apparatus) : Mr. E. Grigg,
his 60-watt dynamo (I 5-volt
75 points, with
4-amp.) ; Section IV (any Model not speciﬁed
above) : Mr. P. C. Austin, 85 points, with his
2 h.-p. two-stroke petrol motor.
After the winners
in the Competition had been congratulated, the
election of ofﬁcers was then proceeded with.
Result
as follows:
Chairman, Mr. E. Smith; Vice-Chair
man, Mr. T. Powell; Hon. Secretary and Treasurer,
Mr. C. H. Hawkesford ; CommitteFMessrs. E. W.
Gooch, E. Grigg, E. E. Pennington, G. B. Prentice,
W. B. Sherwood, J. E. Smith, and E. Tranter.
At
the conclusion of the meeting the Chairman, Mr.
E. Smith, had a very pleasant duty to perform
in presenting the Hon. Secretary with a very ﬁne
set of tools, in recognition of his services during
the past.
The members
then proceeded
to sit
down to a supper at the “ White Horse," and
which 'proved a great success.
After the supper
the members were entertained on the piano by
Messrs. A. Biddle and E. E. Pennington.
Bradford.—A meeting of this Society was held
on Monday evening, November 7th, in the smoke
room of the Bradford Café, Foster Square.
There
was a very good attendance.
Mr. ]. T. Moore took
the chair, and after the business had been trans
acted, he called uponMr. Fred Horsfall to deliver
"
a lecture on
Automatic Vacuum Brakes.“
The
lecturer described
the various makes,
but fully
described the ones on the L. & Y.R., with which
he is fully acquainted.
All parts of the brakes
were sketched out on the blackboard and thoroughly
discussed, many questions being asked and answered
in a very able manner.
A hearty vote of thanks
was accorded Mr. Horsfall for giving such an inter
The meeting concluded about Io~I5.
esting lecure.
\rVe shall be pleased to see anyone interested in
model work at any of our meetings,
which are
held on the ﬁrst and third Mondays in each month,
as we wish to get a few more members. if possible.
-—Full particulars of the Society may be obtained
from Amos BARBER, Secretary, :5, Hartington
Terrace, Lidget Green, Bradford.
_
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Replies.

(For conditionsseepreviousissues.)
The following are selectedfrom the Queries which havebeenreplied
to recently:—
F [020] 0.C.R. Tender and Colours.
F. J. P. (Mafeking)
writes : 1am constructinga i-in. scalemodeloi a six-wheelcoupled
express passengerlocomotive of the Great Central Railway of
En land. Drawings were issued with Engineering, December
30t , i904, issue. Would you kindly give a dimensionedsketch
of tender for this engine, and also say what colours the G.C.R.
locomotivesare painted, and whether the dome is polished brass
or painted.
‘
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W. S. (Brighouse) writes:
[707] Aluminium Solder.
shall esteem
favour you can inform me how to make a solder
for soldering aluminium—that is, give the various metals and the
can make the solder myself. Also please
proportions so that
inform me how to use the solderwhen solderingaluminium.
good solder for aluminium
said to be made by alloying
aluminium, phosphor tin, zinc, and tin in the pro rtions i, i,
ii, and 29. The aluminium should ﬁrst be melted, gen the other
metals,in small pieces.addedto in theorder
zinc, tin, phosphor
tin. The surfacesto be joined are treatedwith solder in the usual
way, but no acid being used, and by meansof bit or blowlamp
are brought to
temperatureof about 600 F., when the joining
should take place. it you should tail to be successfulwith this
solder, we suggest your trying some of the special solders and
ﬂuxeson the market.
D. (Leytoristone) writes: A short
[7931 Tesla Coil. A.
while back you favoured me with some hints on the subject of
Tesla coils. You suggested primary of No. i: S.W.G. wire,
ins. diameter, 4} ins. long, and a secondary ins. long, ins.
diameter. Of what size wire should the secondaryconsist Shcaiﬂ
it be spacedat all and about how many turns should be able
to get on to
o-in. length? Also, would
u tell me what oil
Tesla cod, and where may
shouldgbe used in an Oil—immersed
a

it
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We reproduce herewith
dimensioned scale drawing of G.C.R.
" lmmingham"
tender as fitted to
4—6—0 locomotives. The
Great Central Railway locomotivesare pokited light greenwith
black banding and white edge-liies. The domes are painted,
and the safety valve covers are bright brass.
Range of Wireless Station.
H. A.
(Donegai)
“5742
tea:
have a small wireless sending and receiving station.
it.
of the form dacribed in Howgrave-Graham'sbook,
Aerial
by to ft., slun between two poles, 38 it. high, and clearo all
aurroundin ob)ects. Coil gives exceptionally heavy ii-in. dis
simple coil of spaced No. 18 B.W.G. copper
charge, an tuner
ins., with slider. Receiver
wire, 1: ins. by
carborundum
were
(crystal type) with potentiometerand similar tuner.
to duplicate this station, what distance could send and receive?
In replying to your query 7: distance of signalling under the
paragraph
conditions named by you, we would refer you to
in Mr. Howgrave-Graham’s book where he says how hiiiossible
to estimatethe radius of action of given transmittingsystem
with
given receiving system, even some idea oi the care and
excellenceoi the construction and arrangementof the ap ratus
motor-car ignition
boobtainable. “e would remind you that
coil giving i-in. spark has beensuccessfullyusedwere distance
of sixty miles, while many experimentershave tailed with such

r0 “IMMINGHAM
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November

l‘l

meeting took
The evening
was
devoted to a general discussion among the members,
on topics of interest in themselves.
Please note
the next meeting takes place on Friday, November
25th, at 8 p.m. sharp, when a number of lantern
slides, kindly loaned by Messrs. Siemens Dynamo
Works Limited, will be shown by the aid of
Mr. Herbert's lantern.
This will make an interest
there will be a
ing evening, and it is hoped
Hon Secs, T. L. ~MORLEY,
good muster.—]oint
H. GILL.
on

November 24, 1910.

a coil over a distance of 500 yards or so. However, we think you
should quite safely reckon on signalling iour or ﬁve miles with
apparatus such as you describe. We regret that we can form
no close estimateat all, and you will see that it is impossible to
do so.
Locomotive.
[703] L. 6: Y.R. Four-cylinder 4-6—0
F. G. (Hollinwood) writes: Please would yeti kindly give me
information where I could getdrawingsoi the L. 81Y. four-cylinder
If so, would you name the paper and
4—6--o type locomotive?
'
where obtainable.
in our issue of September2nd, 1909,we published drawin s
and particulars of the locomotive you mention. Copies of th
issue are still obtainable from our Publishing Ofﬁce, price 3d.
post free.
[768] Perpetual Motion Patents.
J. E. M. (South Wales)
writes: Would you kindly give me the following particulars con
cernin perpetual motion? I am told there have been several
inventions patented in England as pe tual motion machines,
but they have not been satisfacto . rimshouldlike very much
to obtain copies and drawings of [thesefrom the Patent Ofﬁce.
Can you give me the number of them and year patented? l have
seenmuch correspondencein THE MODEL ENGINEER a long time
ago, but I cannot ﬁnd it in back numbersnow as l have givenaway
such a lot of them.
There have been many speciﬁcationsof perpetualmotion inven
tions, and your best plan will be to consult a patent agent and
get him to make the necessarysearchesfor you; but unless you
have a particular reason for investigating the matter, we cannot
advise you to go to any great expenseover it. It is not within
our scope to make any en uiries ourselves unless we treated it
through our xpert ServiceDepartment, in which casea feewould
be charged;
t a patentagentwould probablymake a searchmore
thoroughly and at a lower rate than anyone else.

Reading.—The usual fortnightly

place

Electrician.
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obtain it? As I mentioned in my last query, my coil is a 4-in-—
ﬂ-in. spark one. Do you consider that, with this Tesla, I should
be able to conduct successfullysuch experimentsas those which
have been described lately by Mr. Howgrave-Graham in THE
Moon. ENGI‘IEER, such as the transmissionacrossspaceand trans
of Tesla currents, with, of course, the help of an addi
formation
" step-down" Tesla, when those currents run along a
tional
“ transmission
single wire without a return? Also, is not that
across space due to electromagnetic, and not to electro-swic
induction.
For a coil such as you describe,it would not be necessaryto space
the turns if you use one wire and wind it carefully, arrangingfor
oil-immersion. Probably N0. 32 or 34 wire would suit such a coil
admirabl . Our experienceis in favour of the best mineral engine
the induction coil and Tesla coil described. most of
oil. Wi
the experiments described throughout Mr. Howgravc-Graham’s
could
be performed,though, perhaps, on a rather smalli-r
articles
scale. To be eﬂective, however, many of them would require a
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out of one piece of wood (deal). The sails I am taking from the
photographsof the his, illustrated in Tm; MODEL ENGINEER, but
cannot see how they are attached to the mast. I hope you will
do your best and I shall be very pleasedto seeit sail.
To get the weight of the lead keel, put the boat in water, and
weight her down until she ﬂoats with the water-line where you
want it to come. Note the weight put in. Next make a pattern
in wood of the right shape and size, and either make your casting
in a box of sand yourself, or take your pattern to a foundry and
get it done for you. The shape of the top of the keel should be
such as to make it conform to the bottom of the boat. As to
its depth—it can be deepestat the stern, and run up to nothing
at the bow. It the lead does not extend to the stem-post, the
spacecan be ﬁlled up with wood. Or the keelcan be madeparallel
all along and the spacesfore and aft ﬁlled up with wood, to com
plete the required form. If you want to
d moredraught, you
could put in a pieceof wood betweenthe hul and lead keel. The
accompanyingsketch shows how the sails can be fastened.

T ,,
/6

[705/

la a"
“K

N" 7/8
very rapid discharge,resulting from the use of the coil with an
alternating current, or with a direct-th and mercury jet
interru ter. The transmiss'onof energy at a high voltage across
tween plates takes~place by virtue of the desire-static
space
ﬁeld betweenthe plates, and is called cleave-staticinduction. The
induction between the primary and secmdary of the Tesla coil
(tor instance)is claim-magnetic,and takesplace when the magnetic
ﬁeld, producedby the primary, cuts the secondaryturns.

Nasf/V

D. S. H. (Barking)
[779] Power for Hydroplane.
writes: I would be obliged if you would answer the following
of September 15th there is an article
question. In your issue
"
by Mr. Brierley on Model Hydroplanes." He says the horse
power of his boat was 14 to 15, at 1,500 r.p.m. Also he says
the advantage of a hydroplane over a launch is that it requires
less power for its size. Surely, i5 hep. for 13-ft. boat is tremen
dous. Is this correct? If so, could not the boat possibly be run
on a lower horse-power?
The point you have missedin Mr. Brierley's article is, that the
hydroplane requires less horse-power for a given speed than a
launch when once its critical speedhas beenattained. Any speed
beyond its critical speed is sufﬁcient to cause the hydroplane
to plane, and thus greatly reduce the drivin power required
for maintaining this speed. we think if you re: the matter again
carefully you will see the author’s point.

The Editor’s Page.

W

RINqS

Tiqbfenm
screw'

Boom

N°7/6
-G. l. (Walthamstow)
[7K8] Keel for Selling Boat.
writes: I should be very thankful if you could suggest a keel
for my sailing boat. Enclosed you will ﬁnd a sketch of the boat,
which is 18}ms. long, 3} ins. wide, and 2} ins. high. Hull carved

1TH the present issue. THE MODEL ENGINEER
its ﬁve-hundredth number, and
reaches
it is interesting to look back over the
happenings, both in connection with the journal,
and in the model engineering world generally,
since our little paper made its ﬁrst appearance.
There are quite a number of our present readers
who have been subscribers from the very start,
while there are others who, although only dis
covering or becoming interested in the journal
at a. later date, have found it so much to their
taste that they have procured the earlier volumes,
and are the happy possessors of a complete set.
To all these what we have to say will be common
knowledge, but there are also many newcomers
into the model ﬁeld to whom our remarks will,
When ﬁrst THE MODEL
we hope, be of interest.
ENGINEER was launched as an unpretentious little
the art and craft of model
monthly magazine,
building was practised by its followers under very
isolated and disadvantageous conditions.
There
were, it is true, many amateur engineers who were
expert workers, and who produced beautiful
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examples of their skill, but they succeeded in spite
of their difﬁculties by reason of their special know
The facts that there was
ledge and abilities.
little or no literature to help them in their work,
that the facilities for purchasing castings, materials,
and tools adapted to their requirements were very
limited, and that they had but few opportunities
of meeting or communicating with other model
engineers, were obstacles which do not now exist,
with the result that the path of the model engineer
of tO-day is made very much more easy for him.
The history of THE MODEL ENGINEER has been
From
one of continual progress and development.
a monthly it became, ﬁrst a fortnightly, and then
a weekly; but even this increase in the frequency
of publication has barely sufﬁced to provide sufﬁ
cient space to deal adequately with the ever
Recent
growing scope of its legitimate ﬁeld.
years have seen many rapid developments and new
departures in real engineering, which have reﬂected
in the model world and considerably
themselves
Of the model
the sphere Of activity
broadened
Wireless telegraphy, motor cars and
engineer.
motor boats, electric traction, aviation,
cycles,
of electricity to
and the many applications
have all de
domestic and industrial purposes
in our columns, and even
manded attention
with the most careful planning and allotment of
our space, it is difficult to deal as fully as we
should like with many of the matters in which our
and since
interested;
are legitimately
readers
the march of science is likely to go on unhindered,
But be
this difﬁculty is not likely to decrease.
that as it may, we think we may fairly claim to
have risen to the situation reasonably well, and,
in spite of occasional friendly grumbles, we think
that an impartial survey of our twenty-two com
pleted volumes will convince any critic that we
It
have lived up to our title with some success.
in this connection that
must be remembered
"
“
model engineer
the meaning of the words
has altered with the times, and that, instead of
being limited to its original indication of a builder
of model engines, it now becomes descriptive of
in miniature or small power
one who is concerned
engineering of every kind, and we have already
ﬁeld
for
referred to the immensely broadened
which THE MODEL ENGiNEER now has to cater.
The founding of the parent Society of Model
Engineers, with the subsequent formation of
the institution of
numerous Provincial Societies,
our annual Model Speed Boat Competition and
Regatta, the inauguration of THE MODEL ENGI
and last, but not least, the
NEER Exhibition,
establishment of our Laboratory and School of
Mechanics, are achievements which have done,
doing, much to promote the
and are still
model en
and well-doing of the
well-being
no
doubt
gineering fraternity, and we have

November 24, 1910.

that

the
future will
still ﬁnd us launching
enterprises for the good of all concerned.
On the trade side, much has been accomplished
since our journal ﬁrst appeared.
Some of the old
ﬁrms are, unfortunately, now no more; but many
new ones have arisen to good purpose, and the
supply of castings, parts, tools, and materials has
been
New designs,
multiplied a hundred-fold.
improved tools, and conveniences of every kind are
now offered on all hands, and the difficulty of the
model maker of to-day is not where to get his
requirements ﬁlled, but what to choose from the
plenteous selection offered to him. The remark
able development of Our private sale column is
activities
an excellent indication of the genuine
no
less a sum than {8,000
of our readers,
our Deposit
changed hands through
having
System, without counting the numerous other
bargains which are concluded without our inter
vention. Lastly, we may be perhaps permitted
to refer to the camaraderie
prevailing amongst
model engineers, which we are pleased to feel that
our journal has done much to foster.
The spirit
of friendship pervading so much of the corre
which we receive from our readers
spondence
exists also amongst model engineers in their per
sonal relations one with another, and it says much
for a hobby which can engender this kindly feeling.
We shall be happy indeed, if the next ﬁve hundred
numbers of THE MODEL ENGINEER bring usas many
new friends, and as much pleasure in endeavouring
to help them in their work, as those which we have
just completed have already done.
new

Answers to Correspondents.

should have no
H. M.
(Lichﬁe'ld).—You
difﬁculty in getting engine to drive satisfactorily,
even if 18 ins. diameter wheel has to be used.
"
Small
A.
I. L. (Bromley).—Our handbook,
Electric Motors" (price 7d. post free) gives
designs for motors of § h.—p. to work from town
supply. Connect lamps direct to mains,. not
through the motor.

Notices.
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberhin,
Libaty Street, New York, U.S.A., to whom
12?,
rom theseconntnesshould be addressed.
all subscriptions

Contents.
[The asterisk (‘) denotes that the subject is illustrated]
..
Lessons from the Laboratory'
.
Model Aeroplane Notes'
..
..
Motor Cycle Notes'
..
Points in Model Making"
Proposed Rules for Classiﬁcation
Power Boats and Hydroplanes'
Practical Letters from our Readers
The Society of Model Engineers
..
..
Queries and Replies'
. .
The Editor's Page
..
Answers to Correspondent

.
. . 484
. .485

.1
..
..

..

..

Model

488

. . 497
. 497
. 5Or
. 502
. 503
504

Model ﬁngineer
c
And Electrlclan.
.

A

JOURNAL

OF PRACTICAL

.

MECHANICS AND ELECTRICITY.

EDITED BY PERCIVAL MARSHALL. Al.MECH.E
VOL.

XXIII.

DECEMBER I,

No. 50:.

1910.

PUBLISHED
WEEKLY.

Lessons from the Laboratory.*

F10.

L—BORING

Machining a Dynamo Casting.
This is a job of general interest to all lathe users,
be they either of a mechanical or electrical turn of
mind, and should be more especially interesting
to those amateurs who are limited in the matter
of lathe capacity, as it illustrates a good method
of packing up a lathe to increase its capacity,
and enables the owner to deal with work ordinarily
beyond his means of execution.
The dynamo is one which' is in course of con

TUNNBL or Dvruuo.
struction by one of our students from a set of cast
ings and drawings supplied by Mr. A. H. Avery,
and is a. four-pole type of ultimate capacity of
Fig. I is a photograph showing the
250 watts.
operation of boring the armature tunnel and facing
the curved seatings for the hearings on either side
of the same.
Fig. 2 is a line drawing giving the

['sz

um: EPPIIYIWL'underthis headingan baud on work adullly
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plan of the casting, in which the faced surfaces
are marked aa, and in which attention is called
to the opening in base of bed marked bb, as we
shall refer to this in relation to the setting up.
We give one or two dimensions to convey some idea
of the size of the job.
Referring to Fig. i, it will be seen that the height
of centres required for the apparatus, which is
made up of the height of boring table above bed
plus the centres of casting and its packing (1'.e.,
in. of
respectively 1} ins. and 5} ins. plus about
packing), made it necessary to prepare packing
pieces for the lathe heads, the normal centres of
which are 4 ins.
The packing-pieces were cast and
machined by a local ﬁrm of engineers to our pattern,
and are, in fact, miniature lathe beds, 7 ins. long,
of the same top section as the bed on which they
are mounted, and of the same bottom section as
They are secured to the bed
the fast headstock.
acting
of
two 5-16ths-in. setscrews,
by means

i

Electrician.

and

December 1, 1910.

The operation was carried
(i.e., the same radius).
through with power on to the ﬂywheel of treadle
crankshaft, and the slowest back-gear speed.
The feed (indicated in photograph) was by hand,
that the self-act feed was too
as it was considered
fast for the type of work taken in relation to the
stability of the lathe.

Taper Turning.
In reference to

the second method of turning
taper, as illustrated in our ﬁrst Notes on the sub
ject, it will be necessary to pay attention to the
ﬁt of the centres, especially if the poppet head
be set over any great distance for the purpose of
Normally, the angle
turning a‘fairly quick taper.
"
"
on the end of the work is
of the centre
pop
equal to that of the lathe centres, and should ﬁt
it nicely;
but, when set over, as shown in
Fig. 3, so that the variation in alignment of
the
of
centre and that
the
poppet head
considerable, this ﬁt is
axis of the work is
Therefore, use as small a centre-pop as
upset.
rather less than
and make its angle
possible,
that of the lathe centre; also, see that there is
a fairly deep leading hole at the bottom of the
"
pop," so that the point of the centre may bed
itself well home, and thus check any tendency to
vibration.
The sketch (Fig. 3) is a section at a
centre, shown on plan, in which rigidity would be
- ensured with the work out of alignment, but it would
be necessary to keep the poppet head well up to
its work to compensate for any wear in the centre
It would be as well to ensure that both
pop.
centres are working free from any side shake before
starting.

\ \\\\\\\ —
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Fro. 2.-—PLAN or DYNAMO Casrmo.
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FIG. 5.
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In this method, as the length of the work varies
impossible to
considerably for different jobs, it
graduate the cross adjustment of the po pet
be
head to read in degrees, although it woul
in decimals of an inch,
to graduate
possible
so that the angle could be got at by determining
it from its sine, which would equal this adjustment
divided by the length of the work. But we know
of no lathe having any graduation of this kind.
is the only
method,
Therefore, trial-and-error
in
unless a standard taper be used, as described
our lat.
shows how not to do it—that is, with a
Fig.
centre pop of greater angle, which would ﬁt the
wrong side of centre, and cause the bearing edge
shown on the near side to cut a. ridge round the
point, the pressure being in a direction away from
the tool.
It should be noted that these sketches refer to
the poppet centre only, and that the angle would
the work were set over in the opposite
be greater
direction, to give a taper of the opposite hand,
If there be a taper hole provided, the angle of
unknown, to be ﬁtted with
corresponding
which
would
male, before starting to turn a taper to ﬁt,
as follows:
First, take
be as well to measure
if

it

a

it

i

~

is

against steel packing-pieces interposed between
the face of the V and their points. The headstocks
are attached by their usual method when applied
The height of these pieces being
to the bed.
3} ins., brings the total centres up to 7§ ins., which
The
corresponds with the ﬁgures given above.
base of casting, as shown, is mounted on two hard
wood packings, which are placed close against the
These
latter, one of which is on
ﬁxing bolts.
in. in diameter,
either side of ﬁeld ring, are
and have their heads secured in the _l-slots of
the boring table, pass up through the openings bb,
and convey their holding pressure by means of
The
the cross-clamps acting on top of base.
nearer of the pair of clamps available, being rather
too wide, was mounted on slightly narrower hard
wood to raise it above the point of close quarters, as
The setting up was effected as follows :
can be seen.
The boring bar was installed without a cutter,
taken with inside calipers
and measurements
which was ﬁrst tested for
its surface,
between
truth, and the surfaces of the four‘pole pieces on
either side of the ﬁeld ring, packing being varied
The level was
until these measurements
agreed.
finally adjusted by making similar measurements
between the bearing faces and under side of boring
The cutter—which can be seen
bar at either end.
operating on one of the pole-pieces at the upper
further side in illustration—was set to bore the
tunnel and face the bearing seats to the same cut

\\\
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the depth, as indicated in Fig. 5, being careful
to take the reading from the end of the taper only,
as shown.
Then caliper, as carefully as possible,
the bottom of the hole with ﬁne-pointed inside
calipers, and read the measurement by holding a
steel rule up against a vertical face, placing one
leg of caliper against the face, and reading the
set of the points through a magnifying glass,
with caliper lying flat on rule.
A rule graduated
in tenths and hundredths would be best to give
decimal results.
After this, caliper the mouth of

FIG. 3.—C0RRizcr
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it, a good ﬁt will soon result—a ﬁt that should
hold tight even when the two parts are only pressed
together.

Simple Treadle for Lathe or
Grinder.
~
By ]. N. HILL.
IG. I shows general view of treadle as ﬁtted to m
lathe. It consists of a bicycle hub and free
wheel with chain to match, which I got com
plete for 3s. 6d. secondhand, thus doing away with a
crank. The central part of hub is lagged with
wood, and a wooden 3-speed ﬂywheel (see Fig. 3,

Fir or CENTRES 1N TAPBR
TURNINQ

By deducting
'the taper and read off as before.
the less frOm the greater, we ﬁnd the total taper

in terms of the length. Suppose, therefore, the
depth be 3 ins., and the difference of greater and
less diameters be 125 in., the taper is r in 24, and
the tangent 1-24tb, or 04166. This, in a list_of
'
tangents, gives the angle as 2 degs. 23 mins., which

n,”
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wooden frame or base. The chain
broken to
length required, and one end is fastened to a good
long and strong spring, hooked to rear of base.
The other end
screwed
to side of a treadle
board. The treadle board
hinged to the base
near spring by
good butt hinge.
My lathe has
been driven for nine months with a similar treadle
without any trouble whatsoever. It
very useful
for grinding, or woodrand metal turning, because
almost any speed can be obtained. jThe total cost
was about 5s.
is

is

is

is the total angle of taper, and, by halving same,
and getting 1 deg. 12 secs., or r I-5th degs., we
have the ﬁgure to set any of our adjustments to.
In cases where the taper is quick, or there is a hole
right through from the back, a lead cast could be
taken, and thus facilitate the measurement con
siderably, or act as a standard to set sliderest,
as in the ﬁrst case it could be easily drawn, and
in the second driven out from the back.
It would
be as well to brush plumbago into the taper before
casting.
Having turned a taper, it will almost always be
This is best done by
necessary to ﬁt it somewhat.
ﬁling in the lathe, using a ﬁne ﬁle well chalked, or
a flat emery stick (not cloth), and taking long sweeps
with the work at fairly good speed.
Test by
cleaning the work and the taper hole with dry waste,
making several chalk lines down the male taper,
and grinding it slightly in the hole.
Where the
chalk is removed entirely are the high points,
and these should be eased with the ﬁle or emery
stick slightly, as described above, previous to
testing again. By following this method carefully,
and rather under-doing the ﬁling than overrdoing

which explains how it is made) is drilled to size of
lagging, and glued on.
This ﬂywheel must be
heavy ; mine weighs about 18 lbs. The flywheel is
now mounted between two standards of Asection—
or to suit requirements—which are ﬁxed to strong

a

Fro. 4.—INCORRECT Fn- or Csnars m TAPER
TURNING.
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Motor Cycle Notes.

is

is

:1,

The plate A is afﬁxed to the crankcase, and is
formed in one with a sleeve, or cylindrical boss :1,
which surrounds the extremity of the engine shaft.
“
PHCENIX."
By
Then there is another plate B, also carrying a sleeve,
which ﬁts Outside the boss a and swivels or pivots
A New Variable Speed Gear for Motor Cycles.
upon it. The plate B extends rearwards, and is
I have been somewhat chided by one or two of
shaped to the diameter of the pulley, which latter
my readers for not having, ere this, disclosed the
I
is mounted in the manner shown in Fig. 2, with
nature of the variable speed gear to which reference
its ball-bearing and operating mech
anism on a carrier spindle C, secured
PV//ey in big/r 9min
at one end in the plate B; while at the
loos/flan
other it supports a pair of sliding cam
pieces a, by means of which, through
suitable mechanism, the pulley ﬂanges
are made to either contract or expand.
"
"
The inner or
ﬁxed
of
ﬂange
the pulley is screwed
upon one ex
tremity of a sleeve
while the outer
or movable ﬂange
provided at the
outer side with a lengthened boss
adapted to slide upon this sleeve,
and ﬁtted with two or more inwardly
projecting pins or screws at its other
extremity, which pins or screws engage
with, and project through, longitudinal
slots formed in the centre part of the
sleeve d.
A thrust-ring, adapted to
contact with the inwardly projecting
ends of the pins or screws,
placed
adjacently to the ﬂange of the outer
cam, with a thrust bearing between
the two.

Other Details
Opinion.

and

a

Personal

a

Without desiring to weary the reader
with
number of lettered and de
tailed
explanations-— the drawings
clearly showing the construction of the
mechanism—I may go on to say that
the tension of the belt normally tends

is

I

it

is

I

occasions in
has been made on separate
have confessed
these Notes, and which
to have been using for some time, ex
a
A promise, however,
perimentally.
was only the other day
promise, and
that
found myself at liberty to disclose
the nature of the device and to give my
own opinion of it.
The gear
the invention of Mr. Andrew

it

is

is

I

a

is

;t

is

Mabon, who
already very well known
in the motor cycle world as the originator
of that highly successful and useful appli
7/////////////
\\\\\\\\\\\
In
ance—the Mabon free engine clutch.
this latest development the inventor gives
us a variable speed gear of the expanding
pulley type, operated either by rack-and
lever mechanism at the side of the tank,
F10. 2. —Deran.s or THE Mason GEAR.
or by a pedal worked by the foot. In my
own case, the former method
applied;
am mistaken, the standard ﬁtting will
to expand the pulley, to give
but unless
low gear; while,
both hands free
in order to obtain a high gear (by increasing the
be for foot operation—leaving
for steering and otherwise controlling the machine
eﬁech've diameter of the pulley), the plate B is
moved upward by virtue of its pivotal connection
The pulley, instead of being mounted on the
with the boss :1, this upward movement causing
engine shaft, as usual,
placed, in the new gear,
the cam mechanism to slide inwards and effect
behind it, as shown in the drawings, and the drive
the contraction of the pulley ﬂanges.
from the engine
by means of a short length of
The plate B, carrying the pulley, describes a
chain engaging a sprocket carried on the cadet
rotary movement relatively to the engine shaft,
the engine shaft, and another one on the outside
so that, as
falls (and the pulley opens to let
of the pulley.
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in Ireland, asking whether it would in any way
of his machine if a cut—out
damage the magneto
switch were ﬁtted, as he had seen the use of such
appliances advocated in various motor journals.
as well as in these Notes.
He also inquired whether
any diﬁiculty would arise; or alterations to the
machine be necessary, to allow of the switch being
ﬁtted. I replied that no damage would result to
iself by introducing the switch,
the magneto
that it would assist the rider in the control of the
engine, and that the actual ﬁtting of the device
was only the work of about ﬁve minutes.
Quite recently I again heard from the same
correspondent, who told me that, acting on my
he had purchased a switch with a
suggestion,
length of low-tension insulated wiring and ter
minals complete, and had ﬁtted it up in the orthodox
manner by connecting one end of the cable to the
magneto by means of the
the contact
over
screw
breaker casing provided for
the purpose, and the other
end to the switch on the
"
but," he went
handle—bar,
"
after stafﬁng up the
on,
engine I endeavoured to stop
it by means of the switch,
but found that the manipu
lation of the appliance made
no difierence whatever, the
engine steadily continuing to
ﬁre in any position of the
I went care
switch handle.
fully over the connections,
but could see nothing wrong.
I shall therefore be glad if
you can elucidate the mat
ter."
In reply to my further
letter, enquiring the make
of the switch, and exactly
how it was applied to the
handle-bar, I learned that on
ﬁnding the metal clip pro
vided for securing the switch
to the handle-bar was too
large, my correspondent had
THE MABON GEAR as ORIGINALLY FITTED TO THE V.S. Moron-CYan
inserted a leather liner to
RIDDEN BY “Primmx."
make it a proper ﬁt, all in
ignorance of the fact that in
so doing he was effectually insulating the switch
and the engine speed thus kept practically constant
in all the changing circumstances which arise in
and rendering it entirely inoperative.
\Vhen, on
the course
of a run under average conditions.
he had replaced the leather by
my suggestion,
a metal liner, instead of a leather one, he imme
I have done some 5,000 miles with this gear, and
diately, and as a matter of course, found there
although a few minor alterations were found neces
was nothing wrong with the switch, which then
sary at ﬁrst, my experience, as a whole, has been
such as to lead me to form a very high opinion.
cut the magneto out every time it was applied.
indeed of the gear.
But he had been sorely puzzled about it previously.
At the bottom of the pulley there is a ball-bearing
Replies in Brief.
ring, upon which the belt rides when the ﬂanges
B. H. 342.—Yes, you can alter the air control
are fully expanded, and this provides a free engine.
and make it more convenient to handle by ﬁtting
The rider, having taken his seat, puts the parts in
a Bowden wire and lever.
There is, as you say,
motion by slowly engagingthe lever or foot pedal,
and the engine gradually takes up the drive—
some possibility of danger arising with the present
system ﬁtted to your machine.
smoothly, and without any jerking.
The slightest
movement either way will serve to alter the gear
C. A. F. (Dundalk).—The
concentric pilot valve
described
in these Notes is now being tested, and
I understand that the gear will
ratio, as desired.
Try
a report will be published in due course.
be marketed early next year, and that the price
a weaker spring for your exhaust valve, and if
will be a moderate one.
this does not prevent breaking you will have to
Why the Switch wouldn't Work.
ﬁt a modiﬁed cam with same lift, but less angle.
Some time ago I received a letter from a reader
the belt down and lower the gear) the centre of
the pulley is removed, as it were, further away
from the rear wheel centre; so that, although the
effective diameter of the pulley is reduced, the
belt is prevented from running slack by reason of
of distance between
this increase
the centres.
Similarly, as the plate and pulley move upwards,
the latter is brought nearer the back wheel, which
compensates for the fact that with the rising gear
the belt has to accommodate itself to a large
diameter; and in this way an even belt tension
is maintained.
The apparatus is, in reality, a very simple one,
and may be adapted to almost any make of motor
It has the advantage of being " inﬁnitely
cycle.
variable "—that is to say, the gear ratio can be
raised or lowered by small and indeﬁnite degrees
between the two limits of highest and lowest gears,
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Model Aeroplane Notes.
By "' AEROPHILE."

A FIapping-Wlng

Machine.

December 1, 1910.

attractive study, because as a ﬂying machine it
appears to be far and away the best possible type,
embodying, in short, the advantages of both the
That is to
aeroplane and the hélicoptere systems.
say, it can lift itself directly, or almost directly,
from the ground, it ought to be able to hover,
and it can certainly be made to glide just as easily
as an aeroplane: and it is, undoubtedly, a com
bination of these qualities that the ﬂying machine
of the future is expected to possess.
I was, consequently, immensely interested in a
model hélicoptere which was being demonstrated
at the Salon, and was the joint invention of two
young Frenchmen, A. Pellicioni and R. Samuel,
though I doubt if there be anything original or
patentable about it. The most extraordinary thing
was, of course, that it ﬂew, and not only that, but
ﬂew really quite well—although the demonstrator
seemed to expend a certain amount of muscular
“
energy.in
letting it off,“ as the demonstrator
quaintly called it. The inventors told me they
had almost finished a full-sized machine on the
same principle, in which case we must pursue a
"
\Vait-and-see"
policy, though I myself would
lay any odds they don’t ﬂy with it, simply because

As I promised last week, I now give some par
ticulars of an ornithoptere or ﬂapping-wing machine,
which I discovered
in the gallery at the Grand
Palais during the Paris Aeronautical Show. There
is a large body of people who still adhere to the
opinion that if man is successfully to ﬂy man must
make a truly bird-like machine, i.e., an ornithoptere.
the
The same sort of idea evidently permeated
minds of prehistoric shipbuilders, for the oldest
vessels
were
ﬁgure-heads on ancient sea-going
ﬁgures representing mermaids and ﬁshes, in order,
one supposes,
that Father Neptune should be
deceived into taking them upon his friendly bosom.
Now-a-days we realise that Nature is an excellent
but is not to be followed absolutely in
teacher,
we do
her engineering
principles. For instance,
not drive our ocean greyhounds with ﬂexible
wagging tails, our traction engines do not squirm
along the roads and over the ﬁelds like snakes.
'
nor do our locomotives paddle along
on feet.
The wheel and the screw
propeller are distinct improvements
upon Nature, hence it may well be
that there is no future for
argued
mechanisms in which the propulsive
functions of a bird are closely imitated.
But it may well be that what holds
true in two cases does not necessarily
hold good in the third—these things
are at present so much in their in
fancy that I have not the hardihood
to state an opinion either Way—and
there have been several experimenters,
notably Hargraves in Australia, and
Bastin in England, who have achieved _
some success in ornithopteres—that
is to say, they have made them ﬂy.
FIG. 1.-—A GENERAL Ouruxn or THE Macrame.
But whether the ornithoptere can ever
be made a. commercial proposition remains to be
they willlnot at present be able to get sufﬁcient
seen.
For my own part I believe that when we
power into it.
_
have man-carrying ornithopteres we shall exchange
The two sketches which I now give ought to
our taxi-cabs for broughams drawn by mechanical
give a fairly clear idea of how the apparatus is
horsesl
worked, the ﬁrst being merely a. rough outline of
the machine as a whole): The framework is formed
Apart from this question, however, the ﬂapping
of a couple of thin aluminium tubes, 2 ft. long
wing principle of ﬂight is the one about which least
is known, and upon which fewest hopes are centred.
and about } in. in diameter, placed one above the
And it is because of this that I hold it to be a
other. These carry the elastic, the wing fulcra,
branch of the art that should particularly commend
and a ﬂat tail whose purpose is purely directive;
itself to model engineers who have the admirable
that is to say, it does no actual sustaining. As
ambition for doing original work. Those who
an auxiliary to the latter, but not a necessity,
make such a machine have little or no precedent
there is a vertical ﬁn, formed, as I was assured,
to go upon, and can obtain very little reliable
~merely for purposes of commerce
(these models
data. Hence the subject is a difficult and, probably,
were for sale), into the similitude of a chicken,
and this is on a level with the wings.
disappointing one, but that is surely no reason why
those who believe in the system—and that there
The last-named are quite ﬂexible, each 1 ft.
are one or two amongst my readers is testiﬁed by
long over all and consisting of light fabric stretched
my correspondence—should not make experiments
over ﬁve equidistant ribs anchored to the single
in spite of the ridicule that may be heaped upon
spar (Q in. aluminium tube) which forms the
their undeserving heads.
Let them remember
leading edge. There is no other spar whateVer,
that when Benjamin Franklin set out to ascertain
the ribs being thin piano wire, and the Wing'shape'
formed by the fabric itself.
something about wind-pressures and velocities
with the aid of kites he had to take a little boy
Each wing spar is fulcrummed at a distance of
with him—for the sake of appearances and to
1} ins. from its inner end to a radius rod, as shown
avoid laughter at his own expense.
in the second sketch, this rod being 3 ins. long.
Further than that, the ornithoptere is a most
The inner end of the spar is articulated to a bell
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crank pivoted to an aluminium T-bracket secured
to the upper frame members,
the smaller arm of
the bell crank being, in turn, articulated by a
short link to a double-throw crank, made of piano
wire, which is driven through a four-to-one gear
reduction by the two balanced skeins of elastic
forming the motor.
By having a double-throw crankshaft with pins
at 180 degs. the correct symmetrical up and down
motion is given to the wings, this being all that
is imparted to them.
On the down-stroke the
front spar remains rigid, but the rear portion of
the wing is ﬂexed by the reaction of the air, and
assumes a negative angle which, from the vertical
motion of the wing, results in a horizontal forward
formed.
At the
propelling
component being
same time, the wings are not sufﬁciently ﬂexible
"
“
to
give
entirely, hence the downward motion
results in a decided lifting effect.
On the up-stroke a similar state of affairs takes
The wings
place, only in this case there is no lift.
again ﬂex themselves
by the air reaction, and
consequently obtain a propulsive eﬁect; but the
arched form of the wings produces on the upward
beat a less descending
effect than the ascending
one produced on the downward beat.
In other
words, both beats are propulsive; but on the
upward beat the inertia of the machine is taken
advantage of partially to maintain it.
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no detectable difference from thepreceding
was not able accurately to measure the
weight of the machine, but I should judge it to be
not more than 3 ozs., the skeins of elastic being
about :0 ins. long and containing 16 strands of
I-ioth-in. square rubber.
The machine did not appear to me to be econo
mical in power, which 'is just the one thing that an
omithoptere should be, for disregarding their
sustaining effect and looking upon the wings
purely as reciprocating propellers, they have all
the attributes of economy, 110., low speed and
large surface.
This, however, is one of the points
about an ornithoptere which does not appear to
have received
much attention, either theoretical
showed
ones.

I

or practical.
Hargraves found in his experiments that the
wing and the screw propeller, which gave an
equal propulsive force, used approximately the
same power;
such difference
as there was being
in favour of the latter.
I _can only hope that the above brief outline of
a. practical little model will be of interest to my
readers.
I give it, not because such a model is a
curiosity, but because I believe that research in
any direction is productive of good results, even
if it be only information of a negative sort. The
Pellicioni-Samuel ornithoptere, being
a working
affair, may be—I leave it to my readers to decide
—an example to be followed, and, if possible
improved upon.

Correspondence—New Regulations.
I frequently receive queries from readers which,

from being of no general interest—other
therefore,
being unanswerable in the
queries,
small space at my disposal—nevertheless involve
a considerable amount of calculation and time in
their answering. In future this class of corre
spondence will be subjected to the same regulations
as apply to the general
correspondence in this
journal, i.e., if found to be beyond the legitimate
scope of this section a small fee will be charged,
apart
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In ﬂight

the machine was very
much more
stable than one would have been led to expect;
indeed, I believe the models exhibited were capable
of ﬂights of over 100 yards. \\’hen the elastic was
fully wound up they showed a surprising amount
of lifting power, and ﬂew at a great speed, a notable
thing being that directly the elastic was fully run
down the wings stopped in an outstretched position

and the little machine glided to earth just like
an aeroplane, and at a by no means discreditable
angle.

Two other points also should be noted, namely,
winding arrangement, which consisted of a
crank of stout piano wire inserted between the
elastic skeins, and which was operated between
the ﬁnger and thumb;
and, secondly, the neat
shock absorber ﬁtted to the front of the fusellage ;
this was simply a loop of whalebone lashed to the
aluminium tube and effectively prevented breakages.
Although I made very careful observation to
discover, if possible, the reaction of the torque of
the elastic motor, I was unable to detect
any
As a matter of fact, when the
disturbing effect.
model was handed to me for my own trial I de
liberately—though covertly—wound the elastic in
the 0}),0051'12direction to that which it had pre
viously been wound in, but the resultingﬂight
the

Those
commensurate with the work involved.
readers
who in the past have sent in veritable
aeronautical examination papers would, I feel
sure, accord with this new departure, if they could
" Aerophile " wrest
only see their humble servant
ling with formula and searching his experimental
I
records
for data to ﬁt their particular cases.
need hardly say that the ordinary type of question
as previously,
without any
will be answered,
but I must again remind my
charge whatever;
readers that if they vivant _a quick reply they must
enclose with their letter a stamped addressed ni
The offenders in this respect show, I am
velope.
glad to say, signs of diminishing.
Surely, if my
opinion, or information, or advice, is not worth
a penny stamp and the price of an envelope,
it
is not worth asking for.

A Rise-from-the-(lround
As I should like to

Competition.

a competition
models
of a.
meeting for rise-fromdhe-ground
weight less than 3 ozs.—that is to say, of such a
size that they can be ﬂown indoors without en
would be glad if readers
dangering property—I
who like the idea would send me along their names
and addresses as soon as possible, so that I may
gauge the amount of support that is likely to be
accorded to such an event.
organise
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Points in Model Making.
By Tm; JUDGES OF THE MODEL COMPETITION, " THE
" EXHIBITION,
MODEL ENGINEER
1909.

be at a
with polish, or
may not trouble
full pleasure in

I,

1910.

disadvantage, though glittering
Even this
elaborately painted.
the maker; he may have derived
his work.
Representative model

(Continued from page 496.)

N electric locomotives, unrepresentative springs,

brass
and brass
buffers,
polished frames,
wheels are common defects.
Brilliancy of
ﬁnish will not excuse imperfections of workman
Slackness in bearings and slides, rounded
ship.
' edges Of highly-polished levers and connecting-rods,
which should be sharp and square, ﬂywheels run
ning untrue, though resplendent in ﬁnish, .are
exam les:
a beautifully-painted
and generally
well- esigned and ﬁtted portable engine will have
its engine parts out of line and not square to the
boiler, or its steering wheels to one side of the
centre line; the steam~chest cover will be ﬁled
out of square, though nicely grained and polished
with emery cloth. Other models will have lumps

of solder showing at pipe joints and various parts;
the makers
not having troubled to remove the
excess, so as to conceal the method of joining.
These
remarks are not meant to discourage
ea»

w

Fro.

.M

40

LENQTH.

making has, however, a charm of its own. There
is much beneﬁt to be obtained by a study of the
engine, etc., of which the model is a copy, and there
is much of interest in endeavouring to make a
miniature reproduction which is identical in pro
portions, materials, and ﬁnish. But there is more
satisfaction in the possession of the completed model
if it is a true representation.
The standard of model construction in general

6,?

W

Fro.

~01

MODEL

40.

Fro. 4r.
CLUMSY METHOD

MODEL

TOPMAST

'

TOPMAST

ATTACHING

OF

BOOM.

FITTED

rrTTaD rNTo
BRASS

INTO

SOCKET;

STRAPS ;

XNCORRECT.

FIG. 39.—STAY-ROD SCREWED TO EXCESSIVE

l'_—l

e

‘

Q

1

connacr.

Li

A NEAT METHOD or
Boon so
ATTACHING

Ww
novices or those who have made or are making
models out of scrap and odd parts, or who prefer
to work in their own way and to their personal
fancy. The amateur or professional who practises
model making as a hobby, and does so to satisfy
himself only, will work to his ideas of the time being.
He may construct a locomotive, engine, gun, or
other model, entirely of brass or any other metal,
and polish or paint it according to his fancy, and
be quite happy with the result.
But if such a model
is sent to compete with more representative models

THAT IT CAN BE
"Mt/l"

EASlLY

DETACHED.

advanced a considerable degree since THE
These remarks
MODEL ENGINEER came into being.
are made with the object of elevating that general
standard and directing the attention of model
to defects in models which may not
engineers
previously have appeared in this light, as far as
It is recognised that there
they are concerned.
may be limitations, due to questions of time,
or present impracticability of obtaining
expense,
has

December
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representative supplies. The principal object for
which the model is to be made is also a considera
tion. If it is to be a true representative model,
it should be made to correct scale proportions,

/

i
l
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nickel should, however, be left in such a condition
that the reason for its use is obvious:
if highly
polished, to indicate that it had been used merely
for brilliant eﬂect, would show a. mistaken con
ception of its use, and constitute a defect.
The
intention should be to repgesent a material, and
not ﬁnish. Proportion should also be observed
the work: the lubricators, glands,
throughout
joints, pins, nuts, bolts, and accessory parts, and
so on, should be made to correspond with the general
scale of the cylinders, bedplate, crank, etc.
A
fault which is of a similar nature is carelessness in
leaving screwed ends of bolts and studs or ends of
pins projecting to excessive length. The stay-rod
(Fig. 39) is an example of this want of care; it
is correctly made and proportioned, but has an
excessive
and useless length of screw thread at
the end a. This would not be found in real practice;

Fro. 43.—Mom:r. Bowsmur FITTED INTO Scnsw

Eves;

cumsv

APPEARANCE.

and represent the pattern in all its parts, both in
If it is to be principally for
design and material.
working purposes, a great deal of modiﬁcation is
and
permissible both in design,
proportions,

FIG. 47.-—REPRBSBNTATIVB PATTERN or

Gan Jaws.

the end should be screwed as at b, with just sufﬁ
cient length of screw to enable the nut to screw
home.
When the model is to be principally for
of the maker
the ingenuity
working purposes,
should be exercised to prevent parts necessarily
of larger proportions from being conspicuous.
At present such parts are often so clumsily shaped
and proportioned that their unrepresentative scale
is forced upon the attention of an observer, and the
effect is in the nature of an eyesore to anyone pos
sessed of good mechanical taste and experience.

FIG. 44.—MODEL BOWSPRIT FITTED mro STRAP
AND BITTS; CORRECT STYLE.
but in outward appearance it should
material;
be as far as possible representative in all these
respects, and the nearer it is made to the pattern
from this point of view the higher it will rank
when judged in competition with others. Given
two working models of a locomotive engine, appa
rently equal in merit as regards representative.
external appearance, but one having brass wheels
and buffers, whilst the second has iron wheels and
buﬂers, the latter would rank above the former
in a competition, as more truly representing real
locomotive practice. Where a maker is unable,
for practical reasons, to use the same kind of
material as adopted in large practice, he should
endeavour to conﬁne the use of the unrepresenta
tive material to parts which are unseen; and where
it is unavoidably in view, to mask the defect by
painﬁng or bronzing or other means, so that a
resemblance
to the correct material is obtained.
For example, a brass coupling rod on a locomo
tive, or brass buffers, can be nickel plated to secure
a resemblance
to wrought iron or steel.
The

Cumsv Marnons or
TO THE

uncnmo

A

Guy

MAST.

Similar faults are to be found in models of steamers
and sailing yachts.
The latter should be, as far
as practicable, copies of real yachts, and the practice
obtaining in full-size scale should be observed and
imitated.
ferrules
Topmasts ﬁtted into brass
(Fig. 40), instead of an imitation of the correct
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arrangement; brass furniture eyes screwed into
booms (Fig. 4i), instead of a neat arrangement of
eyes and pin (Fig. 42); bowsprits ﬁtting into common
screw-eyes or staples (Fig. 43), in place of an imita
tion of yacht ﬁttings (Fig. 44); spars and cordage
heavy brass jaws
of clumsy or unﬁnisheuharacter,
ora clumsy ring (Figs. 45 and 46), in place of a neat
wood spliced jaw (Fig. 47): are defects often to be
It is easily possible to ﬁt up
seen on model yachts.
even a model racer so that its ﬁttings are repre
sentative to such an extent that it looks the real
thing, and yet not detract from its speed and sail
A brass horse and neat running hook
ing qualities.
(Fig. 48), in place of the crude eye and ring (Fig. 49) ;
neat and light sail rings (Fig. 50), in place of
the unsightly brass curtain rings (Fig. 51), which
are so often seen spoiling the appearance of a model.
By judicious choice of wood, graceful yet strong

FIG. 48.—CHARACTERISTIC STYLE or ATTACHING
SHEET BY Hoox AND RUNNING HORSE.

demand representative parts and
will
materials, in all probability manufacturers
improve their methods, and respond accordingly.
Model engineering and construction is ascending to
a higher plane, and will shortly be still more worthy
of its name than at the present time.

and constructors

(

Model

i
l

g-in. Scale
Locomotive.

Tank

By W. B. Snmzwoon.
following is a description of my i-in.
scale model tank locomotive, built on the
lines of THE MODEL ENGINEER §-in. scale
A drawing for the Q-in. scale model
model.
appeared in THE MODEL ENGINEER for March 12th,

HE

FIG. 4,9.——CLUMSY METHOD OF ATTACHING
BY SCREW EYE AND Spur RING.

SHEET

R/‘nq made of
#u'n {/a/cane
benl' To shape

and

w/I/kped

w1/‘/7 J/‘//r

4/

/o/n/.‘
FIG.’ 50.——SAIL arracmsn BY RINGS or THIN
CANE; A NEAT AND LIGHT METHOD.
can be constructed, as example: lancewood
for bowsprits and topmasts, and split bamboo cane,
The addition of a dummy tiller
built up, for spars.
head, hatchway, or other details, unobtrusive yet
representative, will add a touch of life to a model
and relieve the dead appearance so often in evidence.
It may be that there is at present some difﬁculty
in obtaining parts for models in representative
materials.
Ease of working up is possibly allowed
to govern details of production.
If model engineers
spars

FIG. 5r.—C1.umsv Msrnon or ATTACHING San. 'ro
Mas-r BY Bruss CURTAIN RINGS.
1908, and, as the design was a simple one and some
what out of the ordinary run of locomotives, I
decided
to build an engine to this speciﬁcation.
This was the only drawing I used in building the
engine.

When

starting

I

was

somewhat dubious

as to
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what I should be able to do at the job, as my pre
vious experience in model engineering was practic
ally m'l. I had no lathe, and so all parts which
turning were bought in the ﬁnished
necessitated
state.
The bogie frames received the ﬁrst atten
tion. They were sawn out of hard-rolled brass,
I-Ioth in. thick, ﬁnished with a ﬁle, and drilled for
the axles and for a t-in. screw, which secures them
to the bogie stretcher, this latter being a casting.
As the sides are only pivoted to the stretcher, the
wheels are free to take up any inequality in the
track. The main frames are sawn out of similar
No axle-boxes are
material to the bogie sides.
ﬁtted, the axles simply passing through the frames.
The locomotive has only one cylinder, which is

5t5

tank tops are of thin sheet steel, and the tops of
the sides, as well as the bunker, are edged with
on.
3-32nds-in. half-round brass strip, sweated
The steps are cut out of thin sheet steel and tin
plate. The step proper was cut and bent to shape,
then sweated on to the frame part. Three 3-64ths<
in. holes were then drilled through the two, and
rivets made from the tops of ordinary domestic
pins were inserted, and the shank riveted up ﬂush
with the back of the step-frame.
The outer case of the boiler is made from a piece
A piece of zinc,
of brass tube 2} ins. diameter.
about I-32nd in. thick, is wrapped round the tube
at the smokebox end, and is secured by countersunk
screws.
The smokebox front is a gun-metal cast

t

HALF-mm!

SCALE

TANK LOCOMOTIVE.

bore by I-in. stroke.
It is sweated and
ﬁ-in.
to a piece of I-I6th-in. brass, which, in
screwed
turn, is secured to the frames by angle-pieces.
This
method of ﬁxing the cylinder is the last of several
The steam chest is on
attempts which I made.
top of the cylinder, and the valve is worked by a
The eccentric is a standard ﬁtting,
slip eccentric.
and was supplied with the cylinder.
The collar
was sawn off, and this was used as the stop for the
slip eccentric.
The crankshaft is built up and sweated, the webs
being of German silver. The coupling-rods are
made from {-in. square German silver rod, sawn and
ﬁled to shape.
The driving wheels are keyed to the axle—on
one side by a I-Iﬁth-in. countersunk screw, and
on the other by a portion of i-iGth-in. tap, which
unfortunately broke OH in the hole, the wheel on
this side being, of course, ﬁxed to the shaft for
good, which is certainly a nuisance.
The foot-plating is of brass, and was responsible

for a lot of work and trouble in getting it straight
and true. A strip of }-in. angle brass is ﬁtted under
neath the footplates, and is held in place by i-ioth-in.
screws, the heads being on the under side.
The tank sides, cab, and bunker are constructed
of r-roth-in. sheet brass, secured together with brass
and r-loth-in. countersunk screws.
The
angle

By \V. B. Snenwoon

ing, having a rebate turned on the rear, over
which the wrapper ﬁts.
The front is held in position
by I-Iﬁth-in. bolts, passing through the wrapper
and screwed into the recessed portion.
The door
is hinged and made to open, and is fastened
by
a i-in. screw, which engages in a brass crossbar
in the smokebox. Two small pieces’of German
silver rod, 1-16th in. diameter, are sweated on to
the head of the screw for the handle.
The crossbar
is removable, and rests on two screws, screwed
into the smokebox front.
A curved throatplate
is ﬁtted to the ﬁrebox.
The rear of the latter is
open, allowing better ventilation for the ﬂames.
There is no trouble from ﬂames blowing back, as,
perhaps,
might be expected with the back being
left open.
The inner boiler is 2} ins. diameter, constructed
of solid-drawn
copper tube i-Iﬁth' in. thick.
There is a ﬂanged gun-metal end well sweated into
the tube, and screwed with four k-in. brass counter
sunk screws at the smokebox end.
A combined
boiler and downcomer is ﬁtted at the other end,
and two water tubes, which converge toward one
another, and enter the boiler above the top of the
throatplate.
The water tubes are soft~soldered into the boiler,
and a small piece of asbestos is wrapped round the
joints, as protection from the ﬂames.
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underneath. As the spirit runs out of container,
air enters by the l-in. tube; but, as the spirit in
the small reservoir rises, it covers the entrance to
this tube, thus cutting off the air-supply.
No more
spirit can then run into the small reservoir until
the mouth of this tube is again uncovered. This
cycle of operations continues until the container
is empty.
The two V-shaped slots in the air-tube
are necessary, for when the spirit recedes from the
mouth of the tube, a bubble of spirit is left in it,
and if the slots were not made, it would remain
there, stopping the air from entering, and conse
quently no spirit would be supplied to the small
reservoir underneath.
_
The mode of making the valve may tickle the
fancy of some model engineers, but as I had no dies
or screwplate, I adopted the method given.
The enamelling of the engine took a long time,
and all parts have been stoved, using the domestic
oven for the purpose.
The boiler, cab front, back,
and sides, tanks, bunker, and wheel splashers are
enamelled
a very dark green.
The buffer beams,

ail?
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,0 burners.

Snowmc

ARRANGEMENT or SPIRIT BURNER
SUPPLY TANKS.

axles, and inside of frames are ver
the
milion, and
remainder enamelled
black.
Black was originally intended to be the predominab
ing colour of the engine, and for that purpose
obtained a tin of what purported to be black enamel.
When applied, however, it had a decided tendency
to become greyish, and, when varnished, turned a
was not tied to a
very dark green.
Luckily,
black colour, as
should have been had the engine
N.W. one, and a large proportion
been, say, an L.
of the enamelling was already ﬁnished before any
varnish was applied. For the smokebox, frames, foot
obtained a perfect black from Messrs.
plates, etc.,
Carson
Co.
Each coat of enamel was ﬁrst rubbed
down very gently with fairly ﬁne emery paper, then
powdered pumice and water, applied with a piece
of felt cut out of an old hat.
do not know how
many coats of enamel each particular part of the
but the boiler, which had about
engine received,
the most, was enamelled quite half-a-dozen times,
and two coats of varnish were applied. Before
varnishing the enamel was ﬁnished 05 by rubbing
&

I

I

I

buffer-cases,

I

I

The working pressure is 75 lbs. per sq. in., and
The
this is maintained for moderate running.
pressure falls slightly, however, when the engine
is running full speed, and I purpose increasing the
area of the burners of the lamp at an early date.
The boiler ﬁttings consist of safety valve, steam
and water gauges, regulator, and clack box. \Vith
the exception of the last named, they are all stan
dard ﬁttings. The clack box was constructed from
an old pump casting, and is ﬁtted with a 3-32nds-in.
A ﬁ-in.
ball valve, and is perfectly satisfactory.
diameter copper tube is taken from the clack box
to the bunker, and terminates in a union cock,
which can be coupled up to a pump at the side of
the track.
For convenience in working a piece of I-iéth in.
diameter German silver wire is rigidly attached to
the regulator, and projects through the open side
This is to be preferred to slotting the
of the cab.
As a vertical movement of the wire
cab roof.
closes the regulator, I intend ﬁtting a movable
arrangement by the side of the track,
wedge-shaped
so that, when the engine passes same, the projecting
wire will ride up the incline of the wedge, and thus
shut off steam.
The lamp burns methylated spirit and has six
burners, four g-in. diameter, and two i-in. diameter,
arranged on a j-in. diameter copper tube bent into
From the bottom of the U-tube
an U-shape.
a pipe leads to a small reservoir directly underneath
the bunker. Above this is placed the main con
tainer, which measures 2} ins. by 1} ins. by 1} ins.,
and which will hold enough spirit for 30 minutes‘
running. The body of the container is constructed
from a mustard tin.
To make the container, the lid was ﬁrst soldered
on and all joints touched up with the soldering
Then a 3-16ths-in. hole
iron to prevent leakage.
is drilled through top and bottom at one end of
About
the container, both holes being in line.
the middle of the bottom of the tank a i-in. hole
Into this a i-in. diameter tube is ﬁtted
is drilled.
and soft-soldered in position. This tube must
reach to within, say, i-ioth in. of the top of the
This
tank, and projects below for about 2 ins.
of course, would be varied to
latter measurement,
suit the circumstances. The bottom of the tube
must have two V-shaped slots cut in it, extending
upwards for about Q in. The two 3-16ths—in. holes
are for ﬁtting a valve for regulating the flow of
the spirit.
In my case the valve was made as follows 2——
That portion of a cycle pump connection which ﬁts
the pump was obtained from the scrap box, and
one end was screwed internally with a ﬁ-in. taper
tap. Two 1-16th-in. holes were then drilled through
the screwed portion, and a l-in. screw screwed
To the
into the portion tapped forms the valve.
head of the screw a length of kin. German silver
rod is soldered, and this passes through a piece of
3-16ths-in. (outside diameter) copper tube soldered
into the hole in the top of the tank. A handle to
the valve and a ﬁlling plug are added, and the
The fin. rod is a perfect
container is complete.
ﬁt in the 3-16ths-in. tube, and forms an airtight
gland.
The action of the container is automatic and is
The valve is ﬁrst shut, the tank ﬁlled
as follows:
and put in position in the bunker, care being taken
The valve is next
to screw the ﬁlling plug home.
and spirit runs out into small reservoir
opened,

December

&

518

December r, 1910.

The Model Engineer and Electrician.

A5 received,
down with fairly soft brown paper.
some of the enamel was found to be rather too
thick for the work, and was accordingly thinned
down by the addition of a little turpentine.
The lining was done with a compass pen, the
part to be lined being ﬁrst marked out with a lead
pencil. The only trouble in lining was that the
enamel would either persist in spreading over the
surface, or it refused to leave the pen at all, although
If the
I tried enamels of various consistencies.
pen was not moved along at the same speed, a
thick line resulted where it travelled slowest.
The majority of the material and ﬁnished parts
used in building were obtained from Messrs. Carson
"
"
Great Bear
The tunnel is of the
and Co.
type,
and the dome and safety valve casing are L. & N.W.
pattern.
The coupled wheels adopted were 2* ins. diameter,
as 2} ins. seemed a triﬂe small.
The chief dimensions are :—
Length over buffers, 1 ft. 5} ins.
Width over footplates, 4} ins.
Coupled wheels, 2* ins. diameter.
ins. diameter.
Bogie wheels,
Inner boiler, 9 ins. by 2} ins. diameter.
Outer case, r0} ins. by 2i ins. diameter.
Cylinder (I), I in. by g in.
\Veight (in running order), about 13 lbs.
The locomotive will haul a maximum load of
26 lbs. behind the tender, but as the engine is a
single-cylinder one, with slip eccentric, it has to
If it were heavier,
when starting.
be assisted
the engine would probably pull a bigger load, as
the wheels slip a lot when starting with anything
above '20 lbs. weight. It will take 12 to 15 lbs.
along at a fair speed; but as I have not yet
any great length of track, I have been unable to
test its capabilities fully.
In conclusion, I must thank Mr. Carson, of Messrs.
Carson & Co., for his kind advice on many points,
also Tm: Mons]. ENGINEER, which has been a great
help, and which inspired me with the idea of building
the engine, and from whose pages I have gathered
practically all my model engineering experience.

ll

Recent Developments
less

in Wire

Communication.‘

N instructive

discourse
on the above subject
was delivered before the London Society of
Model Engineers, on \Vednesday, October
A
26th last, by Mr. C. K. P. Eden, A.M.I.C.E.
large number of members were present on this
occasion,
who evidently anticipated listening to
an interesting lecture, and they were not disap

pointed.
In commencing, Mr. Eden mentioned that, as
he was going to deal with matters of a technical
nature, he would be pleased to answer any questions
during the evening, if any of the members were not
clear on certain points. Continuing, he stated
that wireless stations could be classiﬁed into three
parts, viz., receiving, transmitting, and tuning.
In dealing with receivers it was mentioned that
the coherer type brought out by Marconi had had
its day, because, to have an appreciable effect,

' Abstract of lecture before the Society of Model
Engineers, London.
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it must have a strong current, depending, as it did,
the mechanical movement of ﬁne ﬁlings, etc.
This coherer was the one most commonly known,
and could only be used for short distances with a
small current.
An improvement was brought out
about six or eight years ago by Dr. Fleming,
called a magnetic detector.
A sketch of this was
made on the blackboard, as represented
by Fig. 1,
which shows the construction of this simple, though
eﬁicient, piece of apparatus.
Owing to its extreme
however, this form of detector is
sensitiveness,
not used on vessels or in places where vibration
on

takes

place.

Another simple form of detector was described,
as shown by Fig. 2, which consisted
of a carbon
block. vulcanite plate for insulator, and a brass arm,
72;

a er/a/
VU/Cdn/Te

piece

Supporﬁbq

rad

End of w/re
suspended free/9

5/ee/ need/es
FIG. I.
pivoted as shown, with an adjustable weight at
one end and 3. depending metal cone at the other;
the position of the arm being so arranged that the
point of the cone almost touches the surface of
The lecturer mentioned that
the carbon block.
the difﬁculty with these types of detectors,
from
an amateur's point of view, was that it was neces
sary to use a pair of long~distance telephones in
He also strongly advised
connection with them.
members, in the event of their requiring such tele
phones, to put the order with a reliable ﬁrm with
experience in that class of work.
Mr. Eden
Coming to electrolytic detectors,
described a simple one he had improvised, in which
a domestic silver thimble was brought into use, as
7;)

ﬂd/uJ/ab/e

der/g
we,

/

76/

Brass d/‘m
Iowa/ed

BPCJJ

a/

H

COP)!

Ca r-bon d/oc‘
FIG. 2.
depicted in Fig. 3. This type had a slight dis
advantage, in that its efﬁciency depended on the
minuteness of the platinum point. After the
detector had been in use for some time the signals
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very faint. Happening
to knock his
elbow against the table on which the apparatus
stood, the lecturer discovered that the signals were
suddenly brought up to their proper strength.
When the signals began to lose strength again,
the table was given a few more knocks, with the
It was mentioned that this form
desired result.
of detector was about the most eﬂective type of
receiver known. Questioned as to why the knock
ing on the table was a remedy for the faint signals,
he explained that the reason the signals got weaker
was owing to the ﬁlm of acid surrounding the
The knocking
platinum point becoming polarised.
sets up a disturbance which eﬁectively gets rid of
this polarisation for a time.
The lecturer stated
that the sulphuric acid used in the cup could be of
any convenient strength, provided that the re
became

./
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.
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in carrying out experiments at Slough, was able
to play the tune of a certain piece from the latter
In another paper it was men
place to Berlin.
tioned that Mr. Marconi had increased the range
of communication to 3,000 miles by the aid of a
ﬂying kite. The kite, the lecturer mentioned, had
been used some time before.
Again, in a certain
newspaper an account was given of experiments
carried out on a lake in Germany, in which
a boat placed in the middle of the lake was able
to be steered and made to ﬁre guns by the aid of
wireless control.
This, however, was not new.
Mr. Eden went on to say that experiments of
this kind were of little use until tuning was made
non-interceptible, and he considered that experi
ments in this direction were of much more value
than those in connection with transmitting or
receiving.

f'u6e

1L)

Brass

pain" fused

piece of y/ass

0

I

In

near/kl
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Wooden

6/0c/r

FIG. 3.
was of a metal which would not be acted
upon by the acid, silver being the best.
Replying to another question from one of the
he said that there was no advantage in
members,
using \Voolaston wire in place of platinum for the
detector just described.
Dealing with the transmitting apparatus next,
it was stated that the ordinary induction coil
worked by batteries was the form of transmitter
most common. The efﬁciency of the transmitting
apparatus depended on the number of oscillations
also the case with
produced per second, which
wireless telephonic communication.
With reference to the forms of breaks used,
was mentioned that the mercury break gave a
much larger number of oscillations than the ordinary
hammer break, which was most commonly known.
With the latter form of break and coherer type
of receiver telephonic wireless communication was
impossible, as the necessary musical note could not
be obtained on account of the oscillations produced
not being rapid enough.
The
by the decoherer
that telephonic communication
lecturer stated
when the magnetic or electrolytic
was possible
in conjunction
with
used
detector was
the
oscillations
mercury break, the rapidity of the
by this means being sufﬁcient to produce the
musical note for making the signals
necessary
audible at the telephone receiver.
After mentioning that the most important part
of a wireless station was the tuning, he referred to
some amusing reports in the daily Press, bearing
on recent developments in wireless
telegraphy.
In one paper was stated that Baron Von Lepel,

it

it

is

Brass

farm/ha

/.¢

ceptacle

Wooden

base
FIG. 4.

Touching on the International Law, he stated
that the reason private experimenters were only
allowed to use a. comparatively small power was
the fact that all wireless signals were capable of
being tapped or "jammed."
We have got, said
the lecturer, an almost perfect transmitting and
receiving apparatus; but until we get improved
tuning arrangements, non-interceptible
wireless
communication will not progress much further.
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was mentioned that wireless stations on liners
were allowed to use I h.-p. for transmitting and
to receive the daily news at 6,000 metres at night

time.
Different parts of apparatus, forming a small
transmitting and receiving station, ﬁtted up in the
lecture room, were now described, one particularly
interesting feature being the transmitter which
“
bell
took the form of a
buzzer." Portable wooden masts,
to which were attached the
aérials, were placed at opposite
corners of the room, and were
about 8 or 9 ft. in height (see
Fig. 4).
With regard to the capabilities
of the bell-buzzer, it was stated
that a message was sent by this
means
a distance of 9 miles,
the transmitting aérial being
200 ft. high and 1,000 ft. in
length, while the receiving aérial
was 174 ft. in height and 800 ft.
long, both the aérials being
attached to church spires; the

Mr. Eden brought his most
to the coil, etc.,
interesting discourse to a close.
In proposing a vote of thanks, Mr. A. W. Marshall
said, amongst other things, that he hoped amateurs
would not have their ardour damped by any state
Mr. Eden had made with regard to the
ments
difﬁculty in obtaining licences, etc., and also raised
to the possi
an interesting point with reference
bility of a hostile foreign
power launching and guiding
a torpedo or similar weapon
of war without our knowledge
by means of wireless.
In replying, Mr. Eden
stated that, with reference
to the despatching of the
torpedo, there was not an
hour in the day or night that
an operator in the pay of the
Government was not listen
There
ing at the receiver.
fore, if a torpedo were des
patched in the dead of night,
we should be bound to receive
the transmitted signal, which
\
w0uld be in the form of a
freak—11L, it would be an

\

11.53sq n:

For

description]

SAIL PLAN

FOR MODEL IO-RATER

receiver being equipped with a Brown's Telephone
Relay.
A practical demonstration in sending and receiv
ing messages now took place, one of the members
transmitting signals across the lecture room to
Mr. Eden at the other aérial, other members after
wards taking part in the receiving and transmitting
Following this, a large coil, lent by
operations.
Messrs. H. W. Cox & Co., giving a ro-in. spark,
was shown worldng with a mercury jet interrupter,
and afterwards with a Caldwell pattern electro—
lytic break. The coil was using 200 volts roamps.,
current being taken from the mains through a
resistance.
After saying a few words with reference
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[see next page.

uncommon signal, or an unintelligible message.
He also mentioned that, that being the case, any
secret code used for the purpose would soon be in
the hands of the operators in the stations under the
British Government.
The lecturer then stated that he would be pleased
to answer any questions on technical points ad
dressed to him from members of the London Society
of Model Engineers during the next six months free
of charge, and concluded by saying that he cer
tainly hoped that anything he had said would not
deter the amateur in the least, as there was still good
work to be done, not only for the beneﬁt of the
amateur, but also for the good of the country.
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Designing under the Length
and Sail Area Rule.
By R. P. KITCHINGMAN.
(Continued Irom page 424.)
FTER ﬁxing the stem, keel, stern-piece, and
as
shown on the
fashion-piece together,
construction plan, ﬁx in the guide-piece as
explained for the 5-rater, the top of this is to come
L.\V.l,. Then set up the frames,
1!» ins. above
Before glueing and screwing their heels into the
keel, it is a good plan to test with a line to see
that none of the frames spring up or pull down
when the heels are put into the mortises.
To do
this,,fasten two lines to the binding strip of frame
No. 2, one on each side of the guide-piece and as
far away from it as possible——i.e., close up to where

MR. BRITTAXN'S

December
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the binding strip joins the frame.
Lead the lines
under the binding strips of the frames and fasten
them to the binding strip of the last frame.
The
lines should not be stretched quite tight, so that
they can be pulled away from the guide-piece at
frame 10 until they are stretched tight and touch
the binding strip of this frame where it meets the
inside of the frame.
Glance along the lines and
see if all the binding strips touch.
If some stand
a little high when the heels of the frames are put
in the mortises it shows that the frame is too long,
It is most
and a little should be cut off the heel.
important to see that the frames are carefully set
up, as, if some of them are allowed to spring up,
it will throw out both the sheer and the shape of
“"hen the frames set up true, glue and
the hull.
screw the heels into the mortises, and then put a.
batten round from how to fashion-piece at about
the L.\V.I.._ seeing that the frames are square by
using a. string, as explained for the 5-rater.
(To be continued.)

"

bldb-Dhings.
Open Race for l2-metre Models at Kensingtom
SOME COMMENTS ON "run RACE.
October 29th opened with very little prospect of a
good sailing breeze—a. ﬁuky North-east wind and
Soon after eleven, the appointed
heavy showers.
time, it was decided to make a start; dead calm
and spasmodic puffs were, however, the order of
the day.
The big canvas models appeared to have
the chance of running things their own way, but

MODEL YACHT,

“SALonE.”
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it was soon apparent that the
lines
of the boats
were to be the deciding factors.
The match was arranged for two rounds, each
boat sailing every other twice over.
The outstand
ing feature of the ﬁrst round was the remarkable
sailing of Salome to weather, without the loss of a
single point, followed closely by Ladybird and last
Florencia and Sphinx were
year's winner—Adelia.

comparatively failures in this round—two ﬁne
their shortcomings must be ascribed to
models,
lack of experience in sailing on the Round Pond.
The ﬁrst round closed with Salome leading, followed
by Ladybird, with Adzlla third.
At this time a dead calm had ensued, and it was
a matter of doubt whether the match could be con
cluded. A consultation of the umpires was held,
and it was decided to continue. The sailing that
followed—in
alternate calms and breezes—was
more or less a repetition of the morning's sailing,
and the day closed with Salome—having beaten
both Ade/la and Ladybird in a board to weather—
topping the list.
The last board of the day, between Salome and
Adelia, consequent on a re-sail, proved the most
Both set off with a good start in a fresh
exciting.
breeze, with Salome occupying the weather berth.
A splendid pace was set, Salome slipping to the lee
of Adeli'a.
Neck and neck they came up the
pond, Salome just gaining slowly, but gradually,
and eventually forging ahead, won a splendidly
sailed board by half-a-dozen yards.
Congratulations are due to the M.Y.S.A. on
being the ﬁrst Club to wrest the honours from the
'

L.M.Y.C.

The results were given in detail on page
November loth issue.
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Swansea Model Yacht Club.

The seventeenth race for the club championship
sailed at Brynmill
Park Lake, on Saturday
afternoon, November 5th.
There was a fresh
northerly wind, and the race resulted in a win for
the Mac (G. C. Vaux); 2nd, Mary (G. C. Vaux,
jun.); 3rd, Gladys (T. Fox); 4th, Niagara (T.
The ninth race for the rose bowl, pre
Phelps).
sented by Mr. D. Dill, was sailed at Brynmill Park
on Saturday,
November
12th.
There was a
fresh south-westerly breeze when the boats lined
up for the start. The race resulted in a win for
the Mac (G. C. Vaux); 2nd, Hadyn (_I. Whelan);
3rd, Gladys (T. Fox) ; 4th, Mary (G. C. Vaux, jun.).
was

Southampton Model Yacht Club.

The race for the prize given by Tim MODEL
ENGINEER was sailed off by the 3-ft. class boats
at the Southampton Lake, and brought out one
of the largest entries for the season, necessitating
a two days' sail to bring about the ﬁnal result.
The sailing was very good and many close ﬁnishes
occurred.
The winner eventually
came
out
in the Surprise, sailed by Mr. Syrret, who scored
16 points, the second place being taken by Mr.
Bartlett's new boat Eileen with 14. The third
place was not decided without a struggle, as three
boats tied at ﬁrst with 13 points each, which,
after a sail off, was awarded to Lady Vi (Mr.
The other boats being Mr. Rogers'
Batchelor).
May, Mr. Crickmore's Secret, Mr. Wood's Flamingo,
Mr. Mitchell's Fleelwing, Mr. Flower's Lady Belly,
Mr. Pinn's Wild Rose, Mr. Sexton's Water Lily, and
Mr. Pontin's Sophy. The last two boats were
unable to ﬁnish.
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Miniature “ Racing Yacht " Clubs.
To run Emron or The Model Engineer.
DEAR SlR,—Il‘l common with, no doubt, a large
number of model yachtsmen, I have been watching
closely the trend of events in the model yachting
world, and to every unbiassed observer the un
palatable conclusion is—that model yachting is
marking time when it should be striding forward.
The Clubs, one is regretfully forced to admit,
On looking round
are in a state of inanition.
the Metropolitan Clubs there is evident a lack of
enthusiasm in the sport, in contradistinction to
Club enthusiasm. This is not as it should be.
Club members will naturally resent this charge
it is not
as a reﬂection on their sportsmanship;
intended that they should. What I wish to point
"
centre," model
out is that, apart from their own
yachtsmen generally are apathetic.
Is it not true, even in the sailings of the Club
itself, the vitality of the Club is maintainer! by
about half-a-dozen of its 20, 30, or 40 members,
and when an attempt is made to bolster up the
claims of the individual Club itself to be “en
thusiastic," by referring to its extensive ﬁxtures.
list of inter-Club matches,
is it not again true
that these ﬁxtures are generally carried through
The position
by the very same quartette?
certainly demands the attention of model yachts
men.
Are the Clubs to be run in the interests of
and what becomes
the few racing enthusiasts?
of the residue—not racing, but sailing members?
I fear that their interests are somewhat neglected.
May this not be in a great measure the key to their
absence
from the pond, or, at least, their very
infrequent visits to the pond, and subsequent lack
I am somewhat led
of interest in Club matters?
to the conclusion, apart from the foregoing con
sideration, that,‘ perhaps, the type of models.
has something to do with this state of affairs.
We have prevalent two types—the rotates and
the rz-metre models, the former predominating,
and presumably selected because of the simplicity
of the L. and SA. Rule: speed and portability ;.
the metres neglected, because of their displacement,
and the supposed
complexity
impidcd sloaness,
of the International Rule-_a parent or real, is
but,
yond doubt, the
a matter of opinion;
governing factor in the eyes of the average model
yachtsman is the factor 0/ sPeed. This, be con
,_
siders, he secures in the rater.
The metre boat owes its inception, as is welL
known, to the qualities that put a premium on.
and seaworthiness ;
speed—namely, habitability
consequently, because they are not speed machines,
the metre boats have undoubtedly failed to secure
the support of model yachtsmen; but their virtue
from the partisan mode] yachtsman's point of view
is that they make classiﬁcation possible and tend
Incidentally,
in a measure towards uniformity.
it may be queried whether model yachtsmen.
a huge stretch of
are sailing models 0/ yachls;
the rater models:
imagination fails to associate
Neither
with the old actual 10's of bygone days.
is the metre a model of an actual yacht designed
Rule:
and constructed under the International
the model, from her ﬁrst plank, ceases to be governed
by the International Rule, for the essential quality,
" scantling,” for instance, is omitted}; Seeing
that.
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neither of the two types, then, are, strictly speaking,
models of yachts, why not call things by their
proper names ? The metre model is only, in legal
parlance, a "colourable " imitation thereof," and
if speed is the " all-in-all
the fetish that yachtsmen
worship, why not be consistent and support speed
"
If
racing machines."
yachts—in other words,
the object is to secure the highest speed, why not
"
man,
to
a
We
start and say
give you a sail area
'
of x‘ square inches as a maximum (where ‘x,’
we assume, represents
2,000 sq. ins.); from this
factor design the best hull that you can to secure
the maximum speed, neglecting the factors of
seaworthiness and habitability; in other words,
design a racing yacht pure and simple—that will
give you the best results in racing competitions."
I think this would exercise and test the ingenuity
of our best designers, giving them ample latitude
to produce their best, unhampered by any vexaw
tious restrictions and penalties, which, after all,
however desirable they may be in a large yacht, are
not a necessity in a miniature yacht. The argu
ment might here be adduced that the door is
to the "freaks," but I doubt whether a
"opened
freak," as such, would be found to pay, taking
a season's racing right through;
things would ﬁnd
their level, and a normal type of racing yacht
would be evolved. It must not be forgotten that
"
freaks," so called, are possible even under the
.iron
rigours of the International
Rule.
(Vide
Livona.)
By the way, apropos of this particular boat,
already noted in your columns, I fail to see why
she should be stigmatised as a "freak."
The
has
conﬁned himself strictly to the
designer
“
"'
formula
of the International
Rule; but, I
suppose, were she a. big yacht, she would be refused
a certiﬁcate on the ground that she transgressed
the spirit, though perhaps not the letter, of the law.
It would be interesting to know the attitude of
model yacht measurers towards this model; she
is lawful, but presumably not exﬂedient, in a big
craft.
Why object to her as a model yacht and
"
? To my mind she is a legiti
call her a “freak
mate production of the rule of measurement,
and, as a. miniature craft, neglecting, as model
yachtsmen do, the deciding factors of habitability,
scantling, etc., she ought to be permitted to take
her place with the more orthodox types.
The object is speed, and in this, I believe, is
the ultimate salvation of what is now erroneously
“
termed
model
I would substitute
yachting."
miniature sailing yachts absolutely divorced from
the rules governing big craft, for their conditions
are not analogous,
and never can be. Is it not,
therefore, farcical to attempt the impossible and
to deceive ourselves with the pretence that we are
"
"
of yachts.
models
The position plainly
sailing
is, then, that the Clubs are supporting
what
avowedly is neither a speed craft nor a model of
a yacht;
why should this anomalous condition
of affairs continue?
It is beyond question that
speed is the essential, and I am convinced that the
,institution of Clubs making this their objective
would secure an extensive support and show far
greater vitality than is at present apparent in
" Clubs. I will
“
model yacht
repeat—Why
should not such a Club be started where the execu
tive should have the power to say to its members:
“
‘
We will allow you as a maximum 3” square
riches of canvas.
Now, design, without restriction
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what you conceive to be the speedr'est
hull to ﬁt that canvas and that shall bring you
the best results in the course of a season's racing."
I anticipate being brought
to task for including
"
"
in metre
any remarks regarding
scantling
to
models; this,
every model yachtsman, is so
in a model that ridicule
obviously unnecessary
will probably greet the idea that anyone should
that
a
model
should conform so rigidly
suggmt
to the letter of the International Rule; but if
the facts are closely analysed, it will be seen that
the matter of scantling possesses no more absurdity
than the other factors that have produced the
metre yacht as we know it to-day.
If scantling
in models is absurd, then I ask—Is it not also absurd
the
hull
to copy
of the big yacht, which (the hull)
has its genesis and conception in the desirability
a
of making
yacht a place of abode, the whole
contour of the yacht being subordinate to this
purpose, with a consequent corresponding sacriﬁce
If scantling for models is
of speed qualities?
unnecessary,
so, I repeat, is the copying of a hull
Our deductions
solely for habitability.
designed
consequently are focussed on the alternatives—
" or “
"
model yachts," deprived
yachts
speed
of all that is considered necessary in a big yacht,
but unnecessary in a model ; the query then arises—
How much of a model of a yacht under the Inter
national Rule would the latter then be?
To me
it does not appear to be playing the game to include
that which is favourable and to exclude that which
is unfavourable.
Surely this nulliﬁes the virtue
of the Rule, but is apparently what is being gener
ally done.
rule, admittedly, has outlived
The ro.Rater
its usefulness and ceased to have any educational.
In face of these facts does it not
or other, value.
behove yachtsmen to make an effort to shift out
"
rut" and world of “ make-believe," and
of the
come out boldly, either for a sﬂeed craft or a genuine
model yacht?
The nearest approach to a model
yacht, of course, would be a true and rigid inter
pretation of the formula of the I.Y.‘R.U. ; but the
experience of the last two seasons shows that model
yachtsmen are loth to adopt this rule: the speed
model, to my mind, is the only and, I believe,
How best to get this
acceptable alternative.
speed model is a problem I leave, apart from the
already embodied here, to other and
suggestions
wiser heads; but, clearly, should be something
rather larger than the general run of ro-raters,
I
but not so unwieldy as the metre models.
think such a craft would show a clean pair of heels
to either.
I would, in addition, suggest that Clubs corn~
plaining of lack of enthusiasm and lethargy should
" Sail
give what, for convenience sake, I will call this
”
Area
class an introduction, and I am convinced
that they will soon become obsessed with the
feasibility and possibilities of the new departure,
much to the advantage of Club life and its premier
"
essential
sport."
It is manifestly apparent to an observant en
thusiast that the average model yachtsman looks
upon the metre model as quite beyond his capa
bility; in other words, that a professional mind
to deal with the rule
is requisite and necessary
in respect of both design and construction, and in
proportion to the tenacity of this conviction is
to ignore the class.
Personally, I
the decision
am at one with the premise that it is not to the
of penalties,
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interest of Clubs to be made the adjunct of any
should be self
the members
man‘s business;
dependent, and their sport should be of such a
nature that they can understand—however crudely
—and deal with every problem themselves without
It
the intrusion of the professional element.
is only in this way that men can and will maintain
an interest in their sport. Let them understand
intelligently what they are doing and the consequent
enthusiasm is certain. These conditions, I believe,
will be fully met by the development I have im
The highest
to portray.
attempted
perfectly
utility of sport lies, not in what a man can buy,
What personal
but in what he can produce."
"
model
sporting
a
purely
advantage—from
in buying another man's
point of view—is secured
"
“
and another man's mechanical
brain for a design
“
\Vould
construction of the hull "P
skill for the
it not be better to try this—what might in some
or daring
as a doubtful
quarters be regarded
innovation—rather than to continue the insidious
and timid lethargy which prefers to leave things
alone P
Should there be any yachtsmen of kindred mind,
and to whom such a departure is thought desirable

ILLUSTRATING "Com-name
and acceptable,

I

shall be pleased

FLBXURB"

to hear of them

—with your usual courtesy and kind permission
the columns of
understood, Mr. Editor—through
THE MODEL ENGINEER—Yours,
etc.,
" PER PRO."

“ Livona ” and the international Rule.
To THE EDITOR or The Model Engineer.
DEAR SIR,-—Since Mr. Pike denies that there is
contrary ﬂexure in the buttock lines of Livona,
perhaps the enclosed rough sketch will prove that
there must be. If on Mr. Pike‘s design he has
succeeded in getting his lines down to the depth
shown by his girth section without reversing them,
he has achieved a miracle in yacht designing.
In a previous letter he sought to prove that this
type should be a success by saying that Herreshoff
had found it pay in Reliance.
Why, then, did
Herreshoﬁ not adopt this type for the schooner
Westward

?

Reverting to the design of Lz'vona, we have a
model ; the angle of rise of the overhangs with the
water being such as to allow of only 1% ins. depth
As on this
of body upon a 36-in. water-line.
length of water-line, and with an absolute box
section, it is only possible, with this beam and depth
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of body, to get 12 lbs. displacement, the rest of the
23 lbs. displacement must be in this short, fat fin.
The principle upon which the scow or any type
of yacht increases its sailing length is that, when
heeling, it contrives to throw its entire displacement
into one half of the hull, and as the cross-sectional
area of the immersed hull does not increase in as
great a proportion as the volume of the part of the
hull that is lifted out, the boat has to call upon the
reserve buoyancy of the overhangs, and she con
sequently sinks down upon them, thereby increasing
her sailing length.
It is, therefore, clear to see that, if Li'vona is
to put the whole of her displacement into the
leeward half of her hull, she will have to lift part of
her ﬁn out of the water in order to do so, as you
will note that this appendage must comprise nearly
one half of her displacement.
In an unrestricted ﬁn type of yacht the ﬁn bears
a very, meagre part in the displacement, and the
whole of the weather side is immersed, with the
surface of the water ﬂowing along the garboard at
a comparatively small angle of heel.
The maximum speed of any yacht is the speed
of its hardest line, and is in proportion to its radius,

m “LIVONA'S

"

\
Burrocx LINES.

together with the depth at which it passes through
the water. In order to cheat the 3d measurement,
Mr. Pike has grafted on a form the shape of which
is entirely foreign to the hull above it.
The diagonal
through the garboard, which is the hardest line
of this boat, is in solid water, is only :8 ins. long,
and is at least 4 ins. wide at its greatest breadth on
the half-beam.
The elder Froude proved to us that the best
form of displacement curVe was trochoid and versed
sines.
Compared with this, the displacement curve
of Livona must be atrocious when upright, and
worse
when heeled ; the boat will, therefore,
throw a transverse wave.
The supporters of the International Rule need
have no fear that a boat of the Livona type will
upset their calculations, as, under this rule, it is
quite hard enough to get the sailing length that
you pay for in the water-line and bow and stern
and it is much better to have
measurements,
slightly shorter lines, that are always in the water,
than very long ones that are in the air.
However, all this must be piﬂie, coming from
one who is twenty years behind the times; but it
may perhaps interest some of your readers who are
somewhat less advanced in the sport than Mr. Pike
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Queries and Replies.
(For conditionsin prmiou: Issuer.)
The following a” sdedui from Uu Qlun'zs which haw bun
lo unruly :—
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[802] Electric Arc Lam . R. G. C. (Petersﬁeld) Writes
1 am constructingan arc lamp
usein magic Iantem, to project
the slides to about It. square.
ofi the mains
want to work
continuous
ego volts.
should be much
current
of
supplying
obliged
you can
the following information: (1) What
supply
diametercarbonsshall
use? (2) What resistancewill be needed
—(a) in ohms, (b) in wire
We cannot specify sizes of carbon; and size and amount of
resistancewire without knowing the current to be used and the
type of lamp. Pleaseseethe article on " Hand-feedArc
Lamp,"
in our issueof Aprll 16th, r908 (copy, 3d. post tree),which speci
es
suitable sizes of carbonsfor variouscurrent: and also suitablesizes
of resistancewire for usewith an ordinary open arc lamp. To ﬁnd
of resistanceneededto cause given drop of Voltage,
rec
thekamount
on:
6

I

a

?

a

dw

required {Distance-—cum,

o

i

If
it
is

is

'b
'

1

if

4

ﬂowing
A. C.
[616] Wave-Len th In Wireless Telegraphy.
(Plumstead) writes: fhave made the wireless receivin set de
scribedby " Aerial ” in Tim Mom“. Exams", No. ' o, ptember
30th, 1900,and shall be extremelyobliged you
let me know
the wave-length in metres,as required
the Postmaster-General
when applying for
licence.
have Wirelesl Telegraphy for
Amateurs," by Mr. Huwgrave~Graham,but cannot see an reler
enceto calculatingwave-lengths. My aerial two lengths No. 18
copperwire, 45 it. long, suspendedbetweentwo (all poles. Tuning
coil, No. 21, :53 turns, 38 yds.; inductance, No. 2:, :50 turns,
r02 yds.; resonance,No. 22, 240 turns. 55 yds; condensersthe
same as desrribed in article.
not asking too much. shall
be grateful you will let me know maximumand minimum wave~
length in metres.
it
impossible to tell you exactly what your wave-length
from theinfonnalion given. if your aerial of an invertedlrshape,
the wave—length
will be approximately 4~5times the total length—
$1., the horimntal component+ vertical component+ length of
inductancemultiplied by someconstant + the length0! earth wire
up to where enters the ground. The addition of several aerial
wires only increases the wave-length to
very small amount—
in your case, about to to :0 ft. Considerin the approximate
size of your aerial. you would be able to pr uoe and receive
ism-metre wave efﬁciently. If on care to give more detailed
information regarding your aeria circuit, we could give youmore
deﬁniteinformation.
[BIO] Dnnlell Cells. G. W. R. (Clonmel) writes: (r) Does
the strip of sheet copper (of Daniell cell) have to be replach
is
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Societies.

a

Provincial

Birmingham.——The next meetings of this Society
will take place on \Vednesday, December 7th, and
“
Thursday, December 22nd, both at White Horse,"
Congreve Street; commence 7.30 p.m.
Prospec
tive members heartily welcomed.——Full information
and entrance-forms to be obtained from the Secre
tary, C. H. HAWKESFORD, St. Elmo, Boscombe
Road, Greet Hill, near Birmingham.
Bristol.—-The fortnightly meeting of this Society
was held at the Dolphin Hotel, High Street,
on Tuesday, November 15th, Mr. Oadd in the chair.
The subject was “ Castings, and How to Make
. Them." The process was explained by Mr. Vaughan
with his usual ability, and demonstrated by Mr.
Mr. Vaughan began with a description of
Bryant.
a pattern and how it should appear before being
The meanings of
sent to the foundry to be cast.
the different colours used in ﬁnishing, as a guide
He dwelt
to_'the moulder, were very interesting.
at some length on core-making, showing by black
board drawings the different uses to which these
cores could be put, and in the majority of cases
with advantage. Mr. Bryant then made a mould
from one of the patterns described, which was after
wards cast in lead to demonstrate the use of core
A two-bladed propeller was also credit
casting.
ably moulded and cast, demonstrating the way
angle casting should be dealt with; a short dis
cussion followed. A ﬁne skeleton of a bogie loco
motive was then exhibited, which was much ad
mired by all. A vote of thanks to Messrs. Vaughan,
Gadd, and Bryant brought a pleasant evening to
a close at IO p.m.—J. M. VAUGHAN, Hon. Sec., 9,
Triangle South, Bristol.
Cardiff.—This Society has now fourteen mem
At a meeting held
bers, and is rapidly growing.
to apply to the
here last evening it was proposed
‘Society of Model Engineers, London, for permission
to afﬁliate themselves (the members of the Society
After business a visit
here) with that Society.
was ,paid to Mr. Francis's workshop—member—
andiall the members expressed themselves very

a

London.

FUTURE
December
MEETiNos.—\Vednesday,
The Annual Sale of Models, Tools, Appa
14th:
As
ratus, and Materials of all kinds will be held.
a large number of lots are expected, the entire
evening will be devoted to the sale, no formal
business
being dealt with. Members only are
allowed to enter or purchase articles in the sale,
and Ithey are requested to bring goods for sale to
the Caxton Hall by, or as soon after, 6. 30 as pos
sible, so that no delay may be occasioned in lotting.
—-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.

it

The Society of Model Engineers.
-[Rrp0m 0/ meeting:should be son! to "u Mice; 0/ Tu: Moon.
onmsr-zn without delay, and will b: insuld in any pu
h'cular issue if reclineda clear nine day: [Mon its usual drill
a! publication.]

if

GENTLE HINT."

much pleased with the ﬁne model of the steam motor
ﬁre engine, "The King," which Mr. Francis had
in hand.
The model is exceedingly ﬁne, and to a
scale of 2 ins. to the foot.
Great interest was
taken in the boiler, which is nearly ﬁnished and
It was also
displays great credit to the maker.
arranged to apply for permission to visit the
Severn Tunnel Pumping Station, on Saturday,
December 3rd.
\Veekly meetings are being held.—
S. Y. KNIGHT, Hon. Secretary, 4,7, Queen Street,
Cardiff.
lltord.—The last _ordinary meeting was held
on November 16th, and was well attended.
The
desirability of purchasing a lathe which has been
offered us at a reasonable price, and of securing some
place suitable for a workshop and meeting-room,
was discussed.
The meeting was unanimously in
favour of these proposals, and Committees were
elected to deal with them.
Three new members
were elected at the meeting,
and if we can ﬂoat
the workshop scheme successfully, it should induce
many more to join the Society. Owing to the
probability of leaving the district, on account of
ill-health at home, Mr. P. J. Belemore expressed
his desire
to be relieved of the chairmanship,
which was accepted
with regret.
Mr. B. M.
was
Harris
unanimously elected to be the new
has
Chairman, and
kindly oﬁ’ered a bench for
F. MARLEY, 18, Hasle.
proposed workshop—W.
mere Road, Seven Kings.

if

I shall be pleased to hear from Mr. Pike when
Labour: is ready, in order to arrange a race for a
a trophy mutually subscribed for.
I should be an
easy prey in such company.—Yours faithfully,
“
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New Catalogues and Lists.
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Archibald J. Wright, Ltd., 4!, Beech Street, Barbican,
London, 13.0.,are now carrying very large stock of Tantalum
metal ﬁlament lamps of all voltages and candle-power. Their
illustrated list before us shows that there
great variety in
shapeand form. Another list of electrical goodshas also reached
us. It includes particulars of some of the latest productions in
electricalnovelties.
Messrs. Siemens Bros._' Dynamo Works, Ltd., Caxton
House, Westminster,S.W.—-Arc Lamps for Conti iuous and Alter
natin Currents thesubjectof an illustratedcatalogueto hand.
nearly 120lantern slides also beforeus, and we areaskedto
list
remind lecturers and teachersthat these may be borrowed from
Messrs.Siemensfreeof charge.
The Statlc Sclentlflc Company. 95, Plashet Grove, East
Ham, London, 3., have just issued an attractivel ot-up list of
ﬁfty pages, entitled “ Hobbies for our Boys."
incluies par
ticulars of
variety of useful apparatus, such as magic lanterns
and stereoscopes cinematographsfor usewith are lamp, limelight,
lamp, or acetylene; clockwork and electric trains and trams
spirit
e
ectric ﬂashlampsand other electrical goods. Hand camerasand
photographic outﬁts, and conjuring sets are also listed in great
variety. It has come at
seasonabletime, and we commend
to the notice of those who wish to provide their younger friends
with somethingof an entertainingand instructive character.
Messrs.J.(l.(lraves, Ltd.. of Shefﬁeld,notify us that they
are offering some exceptionally good bargains in Gramophones
and Cutlery, particulars of which may b: had on application to
the above address.
t

it

a

;
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'Clamage's Christmas Bazaar.
A peep at the 1910 Christmas Bazaar organised by Messrs.
Gamage, Ltd., at their extensive premises in Holborn, reveals
a collection of novelties and attractions in the world of toys more
enchanting,if possible,than the previousDecemberd'mplaysof this
world~famedﬁrm. Probably the most noteworthy characteristic
of this year's novelties is the distinctly educational value which,
in many instances,is combined with the amusement-givingpowers
"
"
of the various toys or games. For instance, the new Porticus
outﬁt puts into thehandsof its happy possessorthe powerof making
a completebuilding of his own designfrom the raw plaster powder.
This powder,mixedwith water, becomesan easilyworked and quite
cleanly plaster, which, by aid of the apparatus provided, can be
made into bricks, pillars, mouldings,or other component parts of
a building at the builder's pleasurein a few moments. The plaster,
when formed into shape,sets hard very quickly, and so the young
architect can see his model house, bridge, monument, or temple
row piece by piece as the direct product of his own handiwork.
be seena recent developmentof the
in the samedepartmentmay
well-known “ Meccano" sets, by the aid of which the engineering
student can construct apparatus for demonstrating the various
principles of applied mechanics. Amongst the model boats, we
noticed quite a good thing in the use of pressedsteel ﬁttings for
model torpedo-boat destroyers. Funnels, ventilators, and fore
decks madeup in thisway are not only muchlighter than aluminium
ﬁttings, but are morelike the real thing. Another T.B.D. improve
ment consists in the use of water-tight bulkheads, which make
the vessel practically unsinkahle. Model locomotivesand rolling
stock, stationary steam and gas engines, and
motors are,
lpetrol
working model
of course,stockedin greatvariety, and the competc
heights
of Dover as a scenic basis, is
railway setpiece,with the
again the centreof popular attraction in this sectionof the bazaar.
Several notable im rovementshave been effectedin this model,
including the instal ation of a working fountain and the introduc
tion of searchlights on the hills. Perhaps the Model Aeroplane

F

'A Useful Tool Steel for Amateurs.
Mr. Hesketh Walker, The Liverpool Castings 8: Tool Supply
Company, 3, Church Lane, Liverpool, sendsa sampleof his No. 397
Tool Steel for trial in our Laboratory. He states that it is well
annealed,and can be saWnor ﬁled with facility and withoutinjury
to the tools. This steel is claimed to be self-tempering; it is
-only necessaryto heat it to a bright red and quench it in cold
water—the tool is then ready for use,no temperingbeing required.
The tempermust not be interferedwith in any way. The sample
has been used in our Laboratory, and the report is as follows:
" We have made two tools—one,a front roughing lathe tool, and
the other a ﬂat drill, from the sample bar, :2 ins. by {-iu. s uare,
of No. 397 tool steel, supplied 'by Mr. Hesketh Walker. We are
able to conﬁrm the claims made for this steel. It is very satis
factory, and should be of greatservice to amateursor in any work
shop. The samplewas easily cut and ﬁled. It has beenhardened
according to the directions, and no further temperinggiven to it.
The tools have been in regular general use by our staff and the
students working here, cutting cast-iron, wrought iron, and steel
during a period of two weeks. The cutting edges have not, up
to the present time, required regrinding since ﬁrst made. The
drill cuts Q in. diameter holes. We have made a further test to
ascertain if the steel can be softened after it has been hardened
to permit of ﬁling up again. This was quite successful,the steel
becomingsoft after having been heated to dull red and allowed to
cool slowly in theair. After this it wasagainhardenedsuccessfully,~
as at ﬁrst, by heating to bright red and plunging into cold water.
After this the tool was tested drilling into cast iron, the result
being satisfactory in every respect."

a
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l.C.S. Instruction.
We were privilegei to attend, on the 17th ult.,
reception by
the Earl and Countessof Bessboroughat the palatial headquarters
of the International CorrespondenceSchools, in Kingsway, W.C.
The object was to afford to the guestsan opportunity, not onlv of
inspectingexamplesof thework 0f_thestudents,but also of making
personal investigation into the methods adopted by this enter
prisingconcern. We are glad to be able to record that our impres
sion was favourablein the extreme. Not only was the individual
work on view excellent,but our tour through the various depart—
ments showed how thoroughly the interests of each student are
looked after throughout his studies. Further than this, in the
Students’Aid Departmentwe found most successfulemployment
bureau, by the aid of which the most promising pupils are intro
ducedto important vacanciesoccurring0.1the staffsof the princi al
business ﬁrms of the country. Incidentally, we may mention
that the l.C.S. have over 25,000students in the United Kingdom,
and more than 100,000students in the British Empire.
Models and Scientific Apparatus.
We are informed by Messrs. Weber Co. that the have com
menced businessat 32, Rosebery Avenue, London, 13¢, for the
supply of model engineeringrequisites of all kinds. They hold
stock of highwlass model engine and boiler ﬁttings, castings,
copper and brass sheet and tube, bolts, nuts, terminals, ebonite,
vulcanisedﬁbre,etc.,and havealsoon view an extensiveassortment
of accumulators. batteries, plates, lamps, switches, dynamos,
motors, and other electrical oods. They have the sole agency
“ " laminated aeropane propellers
and aeroplaneacces
for_the
series.
Chrlstmes Cards.
Messrs. Toler Brothers, Ltd., King's Premises, Savoy Corner,
Strand, London, W.C., ask us to announcethat they have large
stock of Christmascards and toys of the latest designs.

a

{The Editor will be pleasedlo receivefor reviewunder this heading
samplesand Parttuilars of new tools, aPParatus. and materials
for amateurusc. It must be understoodthat time ra'iews are
[rec expressions0/ Editorial opinion, no payment0/ any kind
being required or acccpted. Th! Editor reservesthe right to
‘criticise or commandaccordingto the merits 0/ the goodssub
mitted,or to abstainlrom insertinga reviewin any casewhen
thegoodsare not 0/ suﬂ‘icimtinterrstto his readers]
Reviewsdistinguishedby an astrrtsk have beenbasedon actual
Editorial I nspvdionof thegoodsnoltud.

—_-__— _—_-_

The News of the Trade.

Department
the one in which the greatestdevelopmentshave
taken placesince the last Christmas season,and
surprising to
ﬁnd how thoroughlygthewants of the 'modelaeroplanebuilder are
cateredfor. Among thevery varied stock may be noted complete
rangeof beautifully madewoodenpropellersup to :4 ins. diameter,
compressedair motors, petrol motors, clockwork motors, gear
whecls, fabrics, and{ﬁttings of every conceivablesize and tvpe.
Special mention must be made of
hard aluminium tubing for
aeroplaneconstruction,which combineslightnessand strength
_model
in a very high degree,and made in an extensiverange of sizes.
For use with this in building up frames there
range of elbow
and tee-joint ﬁttings correspondingwith the various sizes of the
tubing. Finished model aeroplanesof all the best-known makes
are to be seenin profusion. Altogether, Gamige's offers not only
remarkablechoiceof seasonablegifts for both juve-ules,but has
stock which inspection must pronounce to be well worth the
attention of the serious model engineer. The special Christmas
catalogue,covering 444 pages, in itself triumph.
is

or is it not eatenaway, as the zinc is? (2) What weight of copper
sulphate is required to 1 pt. of warm water to make a saturated
solution? (3) What weight of sulphate of zinc is required to
r pt. of warm water ?
(r) The copper strip is not eaten away it increasesin weight
.by the cell’saction. (a) Five ouncesis a su cient Quantit to make
.a saturated solution cold. \Vhile the water is hot it wi l dissolve
a very much greateramount,but as the solution coolsthe sulphate
crystallises out again. It is usual in the Daniell cell to have an
.excessof coppersulphate,someremainingundissolved. (3) About
1 lb. of zinc sulphate. This gives a very constant output. The
use of less of the zinc sulphate will give you a higher voltage,
but lessconstancyof current.
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Wish-w Arts and Crafts Bxhlbltlon.
The eighth annualexhibition of arts and crafts under the auspices
of the Wishaw PhotographicAssociationwill be held in the Wishaw
Public School, from December30th to Ianuary 7th next. There
are special classes for engineeringmodels, model steamers, and
model aeroplances. Entries close by December16th. Forms and
full particularsmay be obtained from Mr. R. Telfer, :38, Glasgow
Road, Wishaw NB.
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The Editor’s Page.

F.

J. P. (Swindon).—Use a tightening pulley
There should be afﬁxed to bed or 'legs of the
lathe a bracket slotted to receive the spindle of
a loose pulley.
This pulley should bear upon
the driving belt at some convenient point, and
by sliding the spindle in the slot admit of being
made to bear more heavily upon the belt, and
so take up any slackness.
"
"WIRELEss
(Walburton).—Most of your questions
are too wide to be answered deﬁnitely (so much
depending upon particular circumstances) and
all can be answered to a great extent by refer
ence to our back issues.
H. P. (Cobham).—-'-Pure
amyl acetate will soften
pieces of celluloid at their edges to enable them
to be stuck together.
F. B. (Tottenham).—See our handbook, “Small
Dynamos and Motors," 7d. post free.
G. T. \V. (Lowestoft).-—The preparation of such
a design for you is not within the scope of our
Query Department.
”
"
INTERESTED
(Manchester).—See article in our
issue of December rst, 1902 (3d. post free).
L. E. (Liverpool).——Thanks
for your appreciative
letter, and your wishes.
]. M. M. (London).——Since writing you we ﬁnd a
drawing of the County class C. W. R. loco
motives in our issue of June 14th, 1906. Most
of them are, however, ﬁtted with the copper
capped chimney, as noted.
]. W. (Holmﬁrth).-—(i) Enamel the boat. (2)
Class B in the MODEL ENGINEER Speed Boat
Competition.
(3) One metre equals 1-0936 yds.
W. J. B. (Clissold Park).——Full
particulars of_the
qualiﬁcations for “M.I.Mech.E." may be ob
tained from the secretary, Institution of Me
chanical Engineers, Storey's Gate, Westminster,
S.W.

E VERY

now and again we ﬁnd it necessary to
take some of our readers to task for omitting
to state their full address when communi
cating with our advertisers. The result of the
omission is that the ﬁrm written to obviously
cannot reply, and the correspondent then gets
annoyed at what he considers to be wilful neglect.
We are repeating the reprimand, this time on our
own behalf, or rather that of our publishing depart
ment. [We have at the present moment several
orders for books which we are unable to execute
for the simple reason that we have been given
If
to which to dispatch the goods.
no address
this meets the eye of anyone who is anxiously
awaiting the arrival of one of the many valuable
volumes published from our ofﬁce, we hope he
will write without delay, giving us the title of the
book or books ordered, and the address to which
the parcel is to be sent.
t
i
'
"
Do
A correspondent in a recent letter asks
arrived
to
form
a
has
time
the
think
you not
MODEL ENGINEER Wireless Association?" The
subject has been mentioned once before in our
columns, but the response was not then sufﬁcient
to enable any deﬁnite steps to be taken. So
many amateurs have, however, been lately giving
their attention to the subject of "wireless" that
Anyway,
possibly something might now be done.
we shall be pleased to hear from those interested.
ﬂ

‘

D

We desire to call the attention of all our model
speed boat readers to the draft set of racing rules
We think it very
published in our last issue.
desirable that a deﬁnite set of rules should be
adopted which should remain in force for several
years without alteration, and before ﬁnally adopt
ing the rules as set forth last week we are anxious
that our readers should have the opportunity of
discussing them as fully as they wish. As the
rules now stand we think they present a very
that some
good working code, but it is possible
of our readers may differ on one or two points,
and as we are desirous of making the MODEL EN
GINEER ofﬁcial rules as generally acceptable as
possible we shall be pleased to hear any criticisms
for improvement.
or suggestions

Notices.
How To Abnnlss Linus.
Au correspondence relating to the literary
,
tion of nu pa
and all newapparatusand 'ce lists, Are"for review, to be lddregeeld
“
to Tn: Barron,
The odcl Engineer," 26-29, Poppin'l Court
Fleet Street. London. E-C
Sole Agents for United States, Canada, and Mexico: Spon and
Chamberlain, I: , Liberty Street, New Yuk, U.S.A., to whom
all lubeeriptiuu on: thesecounties should be a

Contents.
l
I
g
l
l

Answers to Correspondents.
E. H. (Queenstown).-—Very thin sheet tin.
'
practical
J. T. (Hauley).-—You will ﬁnd afgoodmany
" Lessons from the
notes on lathe work in our
A single-cylinder vertical launch
Laboratory."
engine, or a horizontal engine, would be a very
good example of work for youlrio make a start
on most of the
You will ﬁnd the lathe work
on.
"
Practical Lessons
parts described in our book,
in Metal Turning."
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A 2-in. Scale Model G.N.R. Locomotive.

A 2-IN.

T

Scan: Monet. or

THE

the time of writing a very ﬁne model of the
famous Great Northern Railway No. 1442
exhibition locomotive, built to the order of
at the Northampton Works
a private gentleman
of Messrs. Bassett-Lowke, Ltd., is being exhibited
in the window of their London branch, 112, High
In this model the familiar outlines of
Holborn.
Mr. H. A. Ivatt’s admirable design have been
reproduced. The locomotive is the
faithfully
largest scale model of this particular prototype
yet built (excepting, perhaps, the excellent engine
belonging to Mr. Holder, which is a very close
reproduction of the G.N.R. prototype).
In working to the original drawings lent by Mr.
Ivatt, the first consideration of the designer of the

q

G.N.R. Locononvn No.

1442.

(Mr. H. Greenly) has, of course, been the
provision of a working model which will give the
best results on the road, with as small an amount
of alteration as possible.
However, no important
feature possible in a practical working model has
been omitted.
The bogie is of the proper swing
link type, the boiler has a wide ﬁrebox of scale
over-all dimensions and shape, the frames at the
trailing end are arranged in the same manner as
the prototype, and furthermore, the tender is of
the latest design with wheelbase divided unequally.
The boiler, which is, of course, the outstanding
feature of Mr. Ivatt‘s creation, is of copper through
out, and is stayed with 7~I6ths-in. screwed stays
at the further sides, and with four cast gun-metal
model
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crown stays, the centre parts of which are slung
to the roof.
Copper, as a material for boilers, has the ad
vantage of being practically indestructible, and
Further
in this way its cost is counterbalanced.
a model copper locomotive boiler can,
more,
nominally at least, be made more powerful than a
The reason
steel boiler of the same exterior size.
a copper boiler, although the material is
is this:
especially at high tem
in itself much weaker,
peratures,-may be made of thinner plate than a
steel boiler, because in a steel boiler the plates
must be thicker than necessary for mere strength,
to allow for the comparatively rapid corrosion which
takes place when such a boiler is used intermit
the
The use of thicker plates makes
tently.
"
coarse," and this coarseness
boiler much more
the internal dimensions of boiler and
reduces
ﬁrebox, and reﬂects adversely on the arrangement
In this model
and number of the boiler tubes.
3-16ths-in. copper-plate is employed, and failing
tube for the
the provision of a piece of 11-in.
boiler barrel this is made of a single piece of plate,
the same being riveted together with a double
in.
row of rivets. The tubes are of copper,
diameter and thirty-two in number. They are
expanded in at both ends, the wide ﬁrebox allowing
the maximum number of tubes the barrel will
carry to be ﬁtted, without causing any difﬁculties
in the expanding-in of the tubes at the ﬁrebox end.
The springs of the bogie are arranged exactly
the same as in the prototype, namely--separately
for each axle, and attached by spring bolts to a
bridge casting over the axle-box.
The valve gear is almost a replica of the original,
but is slightly larger in all dimensions than a mere
The eccentrics
scale reproduction would provide.
are solid with the driving axle, so that the straps
The links
may be kept within reasonable limits.
are longer and heavier, but the position behind the
leading coupled axle, the cranked intermediate
valve rod, the swinging supporting link, are prac
No inter
tically the same as in the prototype.
mediate valve spindle is, however, employed, the
valve spindle being provided with a tail rod and
dummy gland to give it the necessary support.
The leading dimensions of the locomotive are as
follows :—
MODEL
FULL-SIZE G.N.R. LOCOMOTIVE, No. 1442.
Cylinders, 2% in. diameter by 4 ins. stroke.
Driving wheels, 13} ins. diameter on tread.
Bogie wheels, 7 I-roths ins. diameter on tread.
Tender wheels, 8 ins. diameter on tread.
Length of main frames, 5 ft. 6* ins.
Total wheelbase, 4 ft. 4} ins.
Coupled wheelbase, r3} ins.
Boiler barrel, rI ins. diameter by 33} ins. long.
ins. long by r3 ins. wide.
Boiler ﬁrebox, r
in. outside diameter.
Boiler tubes (32),
Water capacity of tender, 7{ galls.
Length of tender frame, 41} ins.
Wheelbase of tender (rear), 12 ins.
Wheelbase of tender (front), :4 ins.
Weight of engine, 650 lbs. loaded.
Weight of tender (without passenger), 300 lbs.
Gauge of rails, 9} ins.
Traciive eﬁort at 100 pressure, 170 lbs.
Maximum load on level, 2 tons.
Speed, 15 to :7 miles per hour.
At present the model is ﬁtted with steam brakes
to engine and tender, and also hand brakes on the

i

i

3
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tender,
although the working model vacuum
brakes now being prepared have been tried and
found quite successful.
The engine is fed by two
injectors, and the smokebox has a large superheater
of the grid-iron type.

Lessons from the Laboratory.

W»; “mmngl:

Mun,
[Tlu “an:
done,
13?? {1:32:07Bhncmm
Laboratoryand School a! Mechanics]
Building a Commutator.

These notes, although distinct from our recent
"
" A Former Wound
Lessons
in reference
to
Armature," are intended to follow the same, and
are worked up around a design suitable for mount
ing on the spindle as illustrated in those articles.
Although this particular design of commutator has
not been made by any of our students yet, we
propose it as a form best adapted for production
by an amateur who may not be equipped with a
screw-cutting lathe, or is not sufﬁciently advanced
to make a good job of screw-cutting.
Fig. i is a scale drawing of the type of com
mutator
under consideration,
the portion
of
spindle marked a corresponding with the same as
shown under " A Former Wound Armature "
(page 290 of present volume).
The left-hand view
“
5 an end elevation of the ﬁnished
corn.” viewed
from the outside or bearing end of the spindle,
and the right-hand view projected from the same
is a sectional elevation.
In both representations
bb marks the commutator segments, which are
clamped
between
together
gun-metal
bossed
turned with annular internally conical
washers,
edges,
intended to grip corresponding annular
cones turned in the combined segments,
as in
dicated. The method is the usual for nearly all
small commutators, with the exception that many
are constructed to be clamped by means of a nut
screwed
upon a continuation of the portion a,
and articulating with a. thread cut in the same.
Here we suggest the use of long setscrews, passing
through the outer plate and screwing into tapped
holes in the inner, passing across through a clearance
space between
the spindle and the bore of the
commutator segments.
This method of mounting
is not new, so far as larger dynamos are concerned,
but it is not often seen on small machines.
The
advantage mainly gained is, that in tightening up
there is no tendency to twist one plate out in rela
tion to the other, as would be the case if a screwed
nut were used, also no screw-cutting is necessary.
The plates are bossed out on inside to give a
greater surface in contact with the spindle, the
ﬁt between which and the same should be sufﬁ
ciently tight to ensure the commutator not moving
when being turned up.
The setscrews may have
either projecting or ﬂush heads, the latter being
preferable only when projecting heads are liable
to conﬂict with the bearing, which in our case
comes up ﬂush with the commutator.
Fig. 2 shows the blank casting for a segment.
It may be either of copper or gun~metal. Drawn
bar of either metal may be obtained of suitable
section, but a good deal of time and labour is ab
sorbed in sawing off and to shape.
The ﬁrst process is to prepare a template for
ﬁling up these blanks, in view of which ﬁrst set
out a scale diagram of the sections, as shown at the

"
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the
top of Fig. 3. The outer circle represents
outer ﬁnished diameter, which should be carefully

F10.

4.-Sncusurs

ssr up

FOR

Macnmmc.

plotted to the required number of segments, and
the inner full circle is the ﬁnished bore of the
\Vithin the bore a dotted circle should be
_same.
drawn representing the rough bore before turning
out. Draw radials from the plotted out points,
the thickness of the lines of which should corre
'

Flo.

1,

I.-——DESIGN FOR

Conuumron.

spond with the thickness of the mica segments
intended for insulating between each metal seg
ment.
Prepare a sheet metal template cut to
shape, as shown at bottom of Fig. 3, the V-slot of
which should correspond exactly with the taper
space between any of the radial lines on the dia
gram, and should be bounded by the dotted circle
at the bottom. It is not always necessary to set
out a. complete ﬁgure, as indicated, but it is better
to do so to be able to detect any error by visual
comparison. Another method is to work out the
angle of a segment by dividing 360 degs. by the
number of segments,
and to this setting any

53!

accurate form of protractor gauge; then either
ﬁling up segments to the gauge or preparing a

F10. 3.—-DIAGRAM

AND GAUGE.

template from it, due regard being paid to the
radius of the dotted circle to determine the width
To this template
of segment at the smaller end.
or gauge, carefully and truly ﬁle up or shape the
sides of the blanks, so that the ﬁnished article
will slide nicely right along its entire length when
ﬁtted to the template. Great
care is required here, as any
thing of an error, either in
ﬂatness, angle or parallelism,
will seriously interfere with
the ﬁt, shape and compact
ness of the commutator when
mounted as a. whole.
The mica segments should
then be cut roughly to shape,
and the commutator assem
bled and built up alternately
with the mica, within two
clip rings, as shown in Fig. 4.
These clips may be of I-I6th
in. ﬂat strip mild steel, bent
if time will
to shape,
or,
permit, of cast metal made
FIG' 2'
in halves, bolted together,
and machined out. Sometimes a single solid ring
on to which the
is made and bored to size,
In
roughed out commutator is driven tightly.
any case this mounting should be quite solid,
to obviate any tendency to shift during the subse
quentlboring, which is the next operation to be
carried out.
as done
Some of the machining is represented
in the ﬁgure, but, so far as our description is con
cerned, the reader is invited to disregard this for
the present, and is also advised to keep the illus
tration before him for reference in the continuation
of the subject in our next.
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This is accomplished by means of a length
of light angle brass, which should be pinned and
sweated to the footplate so that the outside face
is a full l-I6th in. from the edge of the latter.
Now, by placing the side tanks in position, four
" A
By
JAX.“
l
corresponding holes can be marked out in the
(Continued from page 328.)
angle pieces, and drilled and tapped for taking
r-16th-in. screws.
Small strips of brass can be
order to try the engine under steam, before
bent and soldered in position, as shown in Fig. 51,
the tanks, etc., are assembled, the lamp can
i
This is constructed in the
for ﬁxing the top front ends of the tanks to the
be made next.
boiler barrel. The tops of the tanks at the rear
manner previously described, the wick tubes in
this case being cut from light brass tubing Q in.
ends will be held in position by means of the
To make the bunker, cut out
The bottom and sides of the
cab ﬁxing screws.
outside diameter.
'
two pieces of the
size and shape given
at A, Fig. 74, to
{g +%;'_>
41—1
form the sides, and
another piece B for
‘QWHO/e
the back.
After
{OFT
17
l/Id na’ra
bending the parts
6
a and d at right
the three
.4 .
angles
Back Pl'eta
pieces can be sol
*3
dered
together so
that the back comes
side
between
the two
sides.
The back
plate must be bent
1'
9 i
at
the
outwards
I
1
top to conform to
l
the curve of the
Fic. 74.—PARTS Formmc SIDES AND Bacx or BUNKER.
The
side
pieces.

Simple Model

Steam

Construction.-Xii.

Engine

l

IN

a,.

q

l

/;

i

gm—

-

spirit tank

is

formed from a piece cut to the dimensions given
reservoir can be made from one piece of thin tin
in Fig. 75.
After drilling the holes as indi
plate, being bent to shape and well soldered inside
cated, bend to shape on the dotted lines, so
at the corners; the dimensions of the reservoir
that the washer comes on the outside.
can be had by reference to Figs. 50 and 51 (July
The
Cut out the top piece and drill a
simple needle valve is made in exactly the same
14th issue).
way as the one described in June 9th issue, being
3-16ths-in. hole near the rear edge, and solder on
soldered
in place in the hole provided for it,
a collar, as shown (a short length of ﬂ-in. brass
tubing will do), to form a cup for
For ﬁxing the
“
the [spirit feed.
l
W
|
lamp in position a piece of brass
l
”
tubing about i in. long should be
”?
/%
%
>i<
|
on to the top of the reser_
soldered
I
voir in such a position that the
Bend on
i
bore is (in alignment with the two
:
I
{/6850 ﬁne:
holes already drilled in the main
'
Now by passing a length
frames.
.1
i
-4-%'
I
*1
of brass wire through, as indicated
i
.
“*3
clear why Iva/e
in Fig. 51, the lamp will be securely
This piece of
held in position.
~
\
wire, one end of which can be
,
bent at right angles, as indicated
07am $0/e
in Fig. 72, should not ﬁt too easily
was/m"
'7‘0P need/e
in the tube. After giving the model
v3 lye
_
a trial under steam and making
any necessary adjustments to the
|
, .
safety valve, etc., the side tanks
Hole
'
with.
We shall
for: 7‘1/{4/19'la/qy
can be proceeded
TVs—’1
now require a piece of sheet brass
or tinpiate, about 22 gauge, mea
ins.
by 7} ins., out of
suring
FIG. 75.—BLANK iron roanmo Simur TANK.
which the side tanks, cab and
bunker can be cut.
after which the part forming the spirit tank can
Two pieces, of the dimensions given in Fig. 73,
be bent to shape and pressed in position in the
will be required for the side tanks, the top and
bunker, the joints being carefully soldered.
With
end pieces being bent at right angles, after cutting
regard to the handle on the needle valve rod, a
out and tiling up the edges neatly. The four holes
better arrangement than that shown on -the
near the bottom edge are to take r-r6th-in. screws
general
drawing
depicted in Fig. 76, which
for ﬁxing the tank sides in position
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77.—SIDE Pmca 0F CAB AND FRONT AND
Bouws.
REAR W'EATHER
[see Pages 532 and 534.
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allows the rod to be given any number of turns.
The top part of an old terminal clamping screw
will answer very well for this, the top part of the
rod being screwed to receive it. With the long
handle the movement of the rod is limited to three
quarters of a turn, owing to the back of the cab
For ﬁxing the front of the
being in the way.
spirit tank to the footplate a small angle piece of
sheet brass should be sweated in place in such a
position that it does not foul the ﬂywheel, a
r-rOth-in. hole being drilled through to take a bolt,
as indicated in Fig. 50.
Although not shown in
the drawings, the best way to ﬁx the back of the
bunker would be by means of two bolts and nuts
in the manner before described, or, as an alter
native, the back of the bunker can be neatly

Head of need/e
va/ve r'od

and Electrician.
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round the opening
strip brass or iron soldered
to form an edging.
The front and back weather
boards are shown at b and c (Fig. 77) respectively,
holes being drilled as indicated, and the parts
forming the ﬁxing lugs afterwards bent at right
The four parts forming
angles on the dotted lines.
the body of the cab can now be arranged in position
and clamped together, while the joints at the
corners are neatly soldered on the inside. After
this is done ﬁle away any superﬂuous solder and
place the cab in position on the engine, and mark
out on the side tanks the position of the holes
for the ﬁxing screws.
For the roof a piece of the
size given in Fig. 78 will be required, which can
be bent to shape after the slot for the reversing
handle has been cut out. It is intended to make
the roof removable, and to keep it in position.
two lengths of light angle brass should be soldered
to the underside near the edges, so as to just slip
between the cab sides (see Figs. 50 and 68).
The
steps can be formed out of a strip of tinplate, and
sweated to the backplate, the top of which is to
be bent over and soldered in position underneath
the footplate. Thin strip brass, about 5-32nds in.
wide, will answer for the footplate edging, or, failing
this, a strip of tinplate would answer the purpose
The only parts remaining to com
just as well.
The
plete the engine are the chimney and dome.
former can either be built up as before described,
or one of a suitable size could be purchased ready—
made, while a steam dome to suit the model could
also be obtained from some of the model makers’
Small brass number plates of either
supply stores.
rectangular or oval shape can be neatly sweated to
the side tanks in the position indicated in Fig. 49.
\Vith regard to painting the model the writer
to leave this entirely to the builder, who
proposes
can then adopt whichever
Railway
Company's
colour he particularly fancies.
(To be continued.)

Fro. 76.—Pnnsr>scrrvn an'rcn or Comma-re
BUNKER AND SPIRIT TANK.
soldered to the footplate.
If the latter method
be adopted, all superﬂuous solder should be care
fully scraped away, so as to leave a clean joint.
The handrails at the gangway of the cab had
better be ﬁxed in position now, German silver
Wire being used for these, the bottom parts of
_which are arranged to ﬁt tightly into holes drilled
in the footplate, while the tops are bent as shown,
and tacked in place in the holes made to receive
The
them in the side tanks and bunker edging.
rail round the front part of the boiler should be
cut from the same gauge wire, and threaded
through the three handrail pillars, and carefully
bent to form a nice curve round the front of boiler.
l‘he two pillars on the side of the boiler can be
made in the same way as the one on the smokebox
front, and screwed into the outer boiler barrel
in the position indicated in the general drawings
Figs. 50 and 51.
Taking the cab in hand next, two pieces can be
cut out of tinplate to the shape shown at a, Fig. 77,
to form the sides, and a length of narrow ﬂat

ENGINEERING
SCHOLARSHIPS.
Yarrow
—The
Educational Fund was established to afford asist
ance to young men who desire to become engineers
and have given proof of their capacity to proﬁt by
education and training, but who lack
specialised
sufﬁcient means to obtain it. Grants varying be
tween ,650 and £100 per annum, for a period not
three years, may be made in the dis
exceeding
cretion of the committee.
Applicants for such
grants must be of British birth, not more than
21 years of age, and must be prepared to qualify
for attachments as students of the Institution of
Civil Engineers. Several vacancies for scholarships
under the fund will occur in March, rgr r, and the
Council of the Institution are prepared to receive
and consider applications therefor.
Applications
should be addressed to the Secretary of the Institu‘
tion of Civil Engineers, Great George Street, West
minster, S.W. Every application should contain a
brief statement of the candidate's age, parentage,
and career, as well as his proposal with respect to
his future engineering
The application
training.
must be accompanied by testimony as to the
character and ability of the applicant from his past
or present schoolmasters or employers, and by
evidence of the fact that means are not available
to complete his engineering
Further
training.
particulars may be obtained on application to the
secretary of the Institution—Daily Telegraph.

The Model Engineer and Electrician.
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How to get Lightness.

I have been frequently struck by the number
of my correspondents whose descriptions of their
machines and their behaviour point indubitably to
the conclusion that their models are either very
considerably too heavy or else very considerably
under-powered. The two terms are not, as they
would seem to be, synonymous in this connection;
for, if I am given the spread and area of the wings
of a machine and their angle of incidence, together
with details of the propeller and rubber motor, it
is not a difﬁcult matter to calculate whether, with
the average
weight of construction, the power
installed is sufﬁcient to drive the machine in the
air. Hence, assuming that there is an average
constructional weight, one ﬁnds the area and angle
of the propeller blades bearing a more or less ﬁxed
proportion to those of the wings; so that when I
get particulars of machines which comply with the
_rough conditions I have mapped out from my
own experience, and still do not ﬂy, I can only con
clude that they are too heavy. In other words, the
power plant forms too small a fraction of the total
weight. In a case like this it is, of course, absurd
to advise the addition of more and more power,
because although that course may eventually lead
to a free ﬂight being obtained, the conditions, as I
have many times pointed out in these notes, make
for something that is very far from ﬂight economy.
It is this point which is so important; for, although
it is perfectly true that, given sufﬁcient power, any
"
fly," it must never be for
thing can be made to
gotten that economy is the goal to aim at, because
a study of this problem is absolutely necessary if
aeroplanes are to become commercial propositions.
To judge from some of the models which I have
recently had particulars of, I imagine that a factor
of safety of about roo is not infrequently worked,
and I have accordingly, perhaps even unkindly,
counselled one or two correspondents to make
their models so light that they break up right
away, and then go on making them a little
bit stronger until they get something which will
just stand the strain and not a fraction of an ounce
more.
I go so far as to say, after making some
small calculations on the subject, that the average
model is made far too heavily ; the wings of nearly
all would, in fact, stand up at three or four times
the speed they are called upon to sustain.
As to
breakage caused by sudden descents, that is, after
all, only a question of careful design and dis
criminating choice of material.
And I freely admit that I am also to be counted
amongst the sinners in this respect.
Looking at my
very best model—a one-ouncer—which ﬂies really
I
extraordinarily (“ though
says it as shouldn't"),
second thoughts show me that a lot of weight has
been wasted and that probably 10 per cent. might
be added to the ﬂight if it were all cut away.
Still,
it is admissible for a man who is
as I suppose
blind
to
lead another who is more blind (if
nearly
there are degrees of blindness), I will give a few
on
the
hints
matter of weight reduction, and I
believe if these are taken to heart my correspondence
will begin to exhibit a little more variety and be a
little more optimistic in tone.
First of all, then, choice of material is pre.
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You cannot do anything
eminently important
with bad stqu in model aeroplane work, except
make trouble: so go straight out for the very best
right away. For the longitudinals of a built-up
use straight-grained birch, red deal, or
fusellage,
Honduras mahogany. In building up the fusellage,
you have only to think of one thing—viz., the com
pressional strain of the elastic motor. That means
that the longitudinals are in compression and will
tend to bulge either outwards or inwards.
This
must be prevented by using cross members to brace
them together. If, however, you lay out your
fusellage so that the longitudinals bulge outwards,
you will make certain that the cross members are
only in tension, hence they can be made very light
indeed and still have adequate strength.
The strain on the framework induced by the
weight of the machine can be disregarded altogether,
as in any case it must be much less than that of the
In providing for one, you cover the other.
elastic.
As for the twisting strain on the framework, this
can be taken by a tie-wire wound helically around
the fuscllage, this tie-wire being in tension.
Its
use, of course, puts some of the cross members in
compression, so that the particular ones affected
can be reinforced if necessary.
In the wings there are two stresses—one vertical
and one horizontal—caused respectively by the lift
and the head resistance.
The latter is so small
that it can be disregarded in small models alto
gether, whilst the former can be easily taken by
two or three, at most, tie-wires (cotton) running
“
“
from a small
mast
under the machine to the
of
and
middle
each
wing. Nearly all wing frame—
tip
works are made far stronger than they need be,
principally because builders do not realise the fact
that the fabric itself can be made to add a great
deal of strength and rigidity to the construction.
This point should, therefore, be allowed for and
taken advantage of. If possible, every part of the
machine should in this manner be made to serve as
many purposes as possible.
Corning now to concrete cases, I believe that,
given decently seasoned and straight-grained birch,
the longitudinal members of a Blériot type fusellage
2 ft. long need not ‘be more than 1~16th square
section to take the strain of an elastic motor of
16 strands of I-Ioth square
whilst the
elastic,
tensional cross members ought to be strong enough
if only r-32nd square section, with the compressional
These sizes, I know, sound
ones r-3znd by I-Iéth.
very small, but they look bigger in the actual thing
I am presupposing that
than they do on paper.
the workmanship is to be above reproach.
If we made a r-roth scale model of a Blériot, we
should make the fusellage
members
r-roth in.
square in cross section, and the weight of the whole
machine with its spread of 3 ft. and length of
2 ft. 6 ins. would be about 1 lb.
As a matter of
fact, a model of this size need not weigh more than
6 02s., hence the dimensions of the fusellage mem
be very considerably
reduced ;
they
bers can
should not be, for this weight, more than r-r4th in.
square (theoretically).
I intend during the next few days to make a.
few experiments in this direction just to see how
far the thing can be taken, and I will, of course,
publish the results. In the meantime, may I
express a hope that some of my readers will do
something of the same kind for their own informa
tion and let me know how they get on.

The Model Engineer and Electrician
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A Useful Accessory for Motor Cyclists.
In a previous issue I mentioned that I was

Motor Cycle Notes.

about to put to the test a motor cycle syren ob
tained from Messrs. Alfred Dunhill, Ltd., of Euston
Road, London, N.W., and I have since subjected
the ﬁtment to exhaustive trials, with,I have no
hesitation in saying, entirely satisfactory results.
I will admit that when I attached the syren It
was with considerable doubts as to whether it
would be able to make itself heard above the

“

Pnozmx."
By
Curing a Fault in the Carburettor.
I have received, from a. Northampton reader,
the following account of how he cured a car
burettor which was preventing the engine from
starting easily on the road, although it would do
so readily enough
whenever the rear wheel was
jacked up off the ground. He says :—" Some time
ago I bought, secondhand, a 3i} h.-p. motor bicycle,
and later, when I had got to know more about
the subject, I decided to ﬁt a more up-to-date
carburettor than the one belonging to it. I
therefore invested in a r909 pattern 'B. & B,’
and after one slight modiﬁcation had been made it
was easily connected
I then found
up in its place.
that the engine was exceedingly difficult to start
on the road, although, with the back wheel perched
up off the ground, it went away every time after
one or two turns of the pedals.
"
To get going on the road, however, I had to
run considerable distances,
which, besides being
physically fatiguing, looks, I think, exceedingly
undigniﬁed when one happens to be, as I am,
rather stout and none too athletically inclined.
I wrote the makers, and they very kindly sent me
a booklet of instructions;
but on taking the car
burettor to pieces I found everything as it should
be according to their rules, and I was beginning
to feel somewhat at a loss, and was thinking of
inditing a letter to ‘thnix,’ when it occurred
to me that I might perhaps obtain better results
if I partially shut off the ﬁxed air supply entering
through the base of the spray chamber.
“ I therefore cut from a
piece of thin felting
a disc about the size of a shilling and, having made
an opening in the centre (thus converting it into
a. washer)
slipped it over the jet and pushed it
down to the bottom of the chamber, partly cover
ing up the air openings,
but in such a manner
that air could pass in through the restricted space
around the outside of the felt disc, and could also,
no doubt, ﬁlter through the pad itself to some
extent. My view was that the felt pad would get
soaked
with petrol when the ﬂoat was joggled,
and ﬂooding occurred, so that I should be able to
combine the surface with the spray principle,
and get a much richer mixture for starting.
How
ever this may be, certain it is that no sooner did
I put matters to the test, after ﬁtting the pad,
than away she went, and I was in the saddle after
a 3 or 4 yds. run, instead of having to rush along
side many times the distance before I dared to
I am very satisﬁed with
jump into the saddle.
the result of my experiment, and trust the in
formation may prove of help to other readers of
the Notes."
It is quite likely that my correspondent has
discovered and remedied the cause of his engine’s
bad starting; but the ﬁtting of a smaller choke
or adapter, is the recognised
tube,
method of
correcting the fault he complains of when traced
to the carburettor.
In the absence of the neces
sary ﬁtment, however, the use of a felt or other
washer provides quite a good makeshift.
Of course,
there is nothing to prevent its being drawn up into
the engine, unless secured
by wire or some such
fashion; but even if this did happen it would matter
very little.

December 8, 19m.
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roar of a 6 h.-p. twin engine, especially when,
as is often the case, I had both exhaust cut-outs
open; but the first time I had occasion to use it
the shrill and prolonged note it gave completely
drowned all sounds arising from the exhausts,
and vwas, as I afterwards learned, audible at a
The noise created by the
considerable distance.
syren is totally different to that emitted by the
same kind of appliance as used on pedal cycles,
and it can be varied in tone at will, from a deep
and rather harmonious wail to a shrill shriek,
by merely
penetrating a long distance ahead,
increasing the tension on the cord or operating
chain as the pull is increased or relaxed.
It: resembles very much the effect produced by
a locomotive whistle, and is quite the best road
clearer I have ever tried. The syren is substantially
made in brass, and can be clipped on almost any
where for operation, either by means of the front
or rear wheel—usually the former, so that the
sound produced may be free from obstruction.

Finding the Cubic Capacity of Motor Cycle
Cylinders.

One or two readers appear to be in some doubt
as to how to discover the cubic capacity of their
motor cycle engine cylinders, and as it is now
becoming more and more fashionable to judge
the power of motor cycle engines—and especially
this basis, they
these entering for competitions,——on
have expressed a desire to see the point dealt with
in these columns. As an example, the rider of
a machine having a. single-cylinder engine, 60 mm.
bore by 70 mm. stroke, says that in the printed
speciﬁcation issued by the makers the engine is
spoken of as having a cylinder cubic capacity
of I98 cc, and he has endeavoured to discover
the method by which the calculation is performed,
but without success.

December 8, rgro.
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The formula adopted for the purpose is ex
It is only necessary to ﬁnd
ceedingly simple.
the area of the piston head or, in other words,
the area of the circle representing the diameter
of the cylinder and multiply it by the length of
the stroke in millimetres to get the correct result.
The area of a circle 60 mm. diameter is 2,827-4,
and this multiplied by 7o, 1'.:., the stroke in milli
metres,
gives 197-9, which is equivalent for all
practical purposes to the makers' 198 c.c.
Presumably, most readers understand how to
ﬁnd the area of any circle of given diameter, but
in case there are any who do not, and who may
be desirous of working out the cubic capacity of
their motor cycle engine cylinders, I may say
that the method I adopt (supposing that I cannot
lay hands on a text-book containing tabulated
diameters, circumferences, and areas) is to square
the radius of the circle (which represents the bore
of the cylinder) and multiply it by 3-1416 (this being
the circumference of one unit), the result of the
again multiplied
by the
being
multiplication
representing the stroke.
Perhaps some
ﬁgures
can
a
inclined reader
mathematically
suggest
better method.

and Electrician.
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with a single outlet the pipe terminates close to
the jet nozzle outlet, so that the air issuing from
the pipe mixes with the petrol spray issuing from
the jet nozzle.
Preferably, however, the pipe surrounds, or is
contained by,' the jet nozzle, so as to ensure com
plete mixing of the oil vapour and the petrol
spray. It is found by experiment that better

An Improved Carburetting and Lubricating
System.
A gre'at deal of useful work, in the direction of

the
internal combustion engine, as
improving
applied to motor cycles, goes on in the manu
facturers’ workshops without any but those im
mediately interested being any the wiser, unless
sufﬁcient success is attained to warrant the placing
on the market of new ideas which have been
to learn
evolved, and it is sometimes
possible
something‘in advance of that stage by studying
the'records of the Patent Ofﬁce in the library
attached to that institution, which may be regarded
in a sense as the repository of what (at an earlier
stage) constitute the secrets of the inventors and
manufacturers with whom the ideas originate.
In looking through a series of speciﬁcations
relating to recent patents covering motor cycle
subjects I was interested to ﬁnd one which pro
vided a combined carburetting and lubricating
system, the joint invention of the Rex Motor
Manufacturing Co., Ltd., and Mr. Herbert Sargin
In this system,
son, their chief draughtsman.
which is now being applied to Rex engines, the
carburettor is caused to draw some air from the
engine crankcase, there being a pipe-connecting
the two, as seen in the accompanying drawing.
This pipe has openings close to the carburettor
jet outlet, so that the oily spray issuing is mixed
with the petrol spray, while the petrol is sufﬁ
ciently carburetted, owing to the passage of air
In applying the invention to a car
close to it.
burettor having a jet outlet of the Longuemare
type the jet is drilled out to receive a pipe, which
terminating, for pre
passes through the cone,
This
ference, slightly above the top of the cone.
pipe is connected by a ﬂexible tube, or otherwise,
to the engine crankcase, so that at each suction
stroke suction is set up, drawing a small quantity
of air from the crank chamber. This is laden with
oily vapour, and consequently a small amount of
oil issues from the end of the pipe, and is mixed
with the petrol issuing from the jet outlet, so
that the oil is carried into every part of the cylinder.
In the case of a carburettor having a jet nozzle

SPECIAL LUBRICATING Dnvrcn FOR
Moron CYCLES.

“Rax”

carburation and easier starting is obtained by
locating the pipe in this manner than by arranging
it at other parts of the carburettor, whilst the
advantages of maintaining a reduction of pressure
in the crank chamber and improved lubrication
with a reduced consumption of oil and petrol are
still retained.

Replies in Brief.
H. K. L. (Chatham).—The

fee for Inland Revenue
Licence is now {1. It used to be gs. This is
quite distinct from the driving licence and regis
tration fees, which cost 5s. in each case.
H. B. J. (Learnington).—It
would be difﬁcult,
we fear, to ﬁt the particular gear mentioned to
Your best plan would be to consult
your machine.
the makers.
S. A. G. (Manchester).--The midway position in
“
the
V.S." two-speed gear is neutral or free engine.
Forward notch, top speed; rearward notch, low
speed.

A
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Experiments on Electric
Oscillations and Waves.

l

Setscrews through the ebonite may secure the turns
if necessary.
The tinned iron plate F, which is
:0 ins. square, is ﬁxed on by two screws, each of

By R. P. HOWGRAVE-GRAHAM, A.M.I.E.E.
(Cominuad from Page 372.)
experiments on electrostatic trans
mission of energy across space, the last and
not the least fascinating is one in which
we can utilise the simple air-core transformer
on May 26th,
used in the experiment described
1910. The construction of this transformer has not
but is clearly shown by the
yet been described,
photograph (Fig. 81). In the centre is a wooden
cylinder (A) about 8 ins. in length and 3 ins. in
This is wound to about { in. from either
diameter.
end with a single layer of No. 30 wire, double silk
and thoroughly coated with shellac var
covered
The cylinder should be well dried and
nish.
Each end of the
winding.
varnished before
winding is secured under a small terminal screwed
A hole is drilled at one end of
into the wood.
the cylinder and along its axis to a depth of
of threaded iron
an inch or two, and a piece
into the hole
gas~pipe
(B) is forcibly screwed
to form a conducting handle about 7 ins. long.
Across the other end of the cylinder a bar of
wood (C) is screwed securely to act as a support
for the ebonite rods D; these rods may be forced
or screwed into holes in the cross-piece or may be
Any secure
shouldered and held by setscrews.
method of construction will do.

MONG

FIG. 82.-—A1R-CORE

TRANSFORMER

0N

STAND.

it,

which passes through it and a distance block, and
screws into the cross-bar.
A wire is soldered to the plate and held by the
near terminal of the thin winding, the
terminal at the handle end of the wind
ing being connected to the iron handle.
Fig. 82 shows the earlier and simpler
arrangement of this transformer as it
was used in the experiment described on
rgio.
There was no iron
May 20th,
handle, but an ebonite rod supported the
wooden cylinder on a wooden base. The
secondary was hung by threads.
Returning to the later form, if the
experimenter holds the handle, there is
direct connection from the sheet of
tinned iron through the thin winding to
the body. Now, on approaching the plate
towards one of the terminals of the Tesla
coil, or, better still, towards a second
the apparatus
thereto,
plate connected
will pick up some of the electrostatic lines
of strain and an oscillatory ﬂow of elec
tricity will take place through the thin
primary to the iron handle and thence
into the body, which is at a. lower poten
tial than the plate.
This current will
induce a secondary current in the turns
of thick wire if these form part of a
If a lamp, say of 6 or 8 volts
circuit.
wrrn
HANDLE.
TRANSFORMER
8r.—ArR-c0Ra
[Flo
and Q amp. be connected
between
the
secondary terminals it will glow.
In this
the
rods
one
the
may
electrostatic
ﬁeld
in
way
drilled
explore
Holes are
the
diametrically thrOugh
neighbourhood of the Tesla coil, and of apparatus
in a direction tangential to the turns of thick
to
in
with
connection
and
the
E
have
afterwards
results
are
which
pass
most
copper wire
in.
interesting.
These holes should be about
through them.
12
shows
this
No.
bare
in
size
that
order
to
copper
Fig.
experiment;
keep
83
apart, and of such
The wire
the apparatus steady while the photograph was
wire can just be forced through them.
in
turns
con
it
was
a
ﬁve
which
wooden
holder.
taken,
clamped
forms
thus forced through
There
one other curious experiment illustrating
stitute the secondary and which end in a pair of
the potential gradient in the space between two
terminals screwed into one of the ebonite rods.
is

i
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insulated capacity-plates con?
separated
nected to the Tesla transformer. Let a row of people

widely

join hands and stand parallel to the wires which
lead off sideways from the coil to the plates, and
let the individuals at the ends of the row stand
When the coil
opposite to the plates themselves.
is in action there is a bi potential-gradient from
one plate to the other, and as the row of people
forms a long conductor a considerable portion of
the electrostatic ﬁeld will concentrate on it, causing
an oscillatory current to surge up and down the
row from end to end.
The presence of such a
current may be demonstrated by the two persons
nearest the centre separating and grasping opposite
ends of an ordinary vacuum tube either with or
without electrodes.
This tube will glow and its
glow will become brighter if one or both of the

Fro. 83.—Prcxmo
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A New Dynamo System for
Car Lighting.
problem of lighting motor-cars and railway
presents
peculiar
necessity'
of charging batteries or delays for recharging, when
accumulators are used, a dynamo is carried and
A battery is necessary
driven from the engine.
are agreeable
unless the car owner or passengers
to the light being out whenever the engine is not‘
a
running.
In the case of railway carriages,
dynamo is generally used on each coach, driven
from one of the axles, so that any coach forms an
independent unit which may be transferred from
by electricity is one which
'I‘HEcarriagesdiﬁiculties.
To obviate the

UP ENERGY ELECTROSTATICALLY nv mums
HELD in THE HAND.

individuals at the ends of the row approach
nearer to the capacity-p1ates.’ If people at the
ends leave the row one by one so as to shorten it
by stages, there will be a corresponding decrease
If the row of people
in the illumination of the tube.
stood at some little distance from the apparatus,
in brightness would be
interesting diﬁerences
noticed on inserting the tube at diﬁerent distances
on either side of the centre of the row.
THE Queen has sent to the Claude_Eliot Lads‘
Club, Hoxton, E., in which the late Prince Francis
of Teck was interested, four pictures, a stereoscope
model of a South
with views, and a large working
"
hoping they Will be of
Western Railway engine,
Mail.
use and interest to the boys."—Daily
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one train to another without its lighting arrange,
ments being aﬁected by the change.
If a dynamo
and set of accumulators are used thus, in combination, the accumulators can be maintained in a
more or less charged condition, as the dynamo
may not only be arranged so that it will be charging
them during hours of daylight running, but may'

supply all or a part of the current required by the
lamps when running at night, the accumulators
only being used to supply current if the engine (on
railway coach) is stopped.
Two principal difﬁculties have to be surmounted
in the working of this arrangement. One is, that
the dynamo must necessarily run at a variable
speed, and will therefore give a variable voltage,
which may at times be much in excess of that

.
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is

supplied
its winding
independently of the shaft
similar to
with electric current. The working
is

&

is

if

is

required for the accumulator and lamps, owing to
the fact that the car or carriage will obviously be
The other diﬂiculty is, the
run at diﬁerent speeds.
back discharge of current from the accumulator
into the dynamo windings when the speed falls
below that at which the dynamo voltage equals
the accumulator voltage.
The first difﬁculty has been dealt with in various
More or less complicated arrangements of
ways.
voltage regulation have been devised, some con
sisting of combinations of dynamos, or rotating
governors; one method permits the driving belt
to slip when
a predetermined critical speed
The second trouble is usually met by
reached.
the use of some kind of automatic switch which
will interrupt the circuit to the accumulator
the dynamo voltage falls too low. This necessitates
the switch being able also to remake the connection
when the dynamo voltage rises to a sufﬁcient value.
Such devices are liable to deterioration of the
switch contacts, due to sparking and wear, and
there
always a risk that the automatic con
trolling mechanism will not act or may break down.
Messrs. C. A. Vandervell
Co., of Warple Way,
Acton Vale, London, W., have recently devised a
most ingenious system of dealing with the diﬁicul
This ﬁrm are specialists in motor~
ties referred to.
car lighting and have been making car-lighting
dynamos and accessories, in addition to their well
known electric head and tail lamps, for some years.
Their new system practically consists in the applica
tion of the bicycle free-wheel
clutch to a self
regulating dynamo. This method enables them to
do away with the necessity for any automatic cut
out or exterior regulating device.
The dynamo
so designed and arranged that its voltage cannot
rise appreciably above that required to charge the
accumulators when the speed of the armature
has reached a predetermined number of revolutions
The accumulator
permanently
per minute.
connected to the dynamo brushes and ﬁeld-magnet
Instead of the armature being ﬁxed on
winding.
its shaft, as usual,
connected thr0ugh the free
wheel clutch and provided with bearings so that
will run free upon its shaft. The driving pulley
ﬁxed to the shaft and drives the armature through
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is

it

is

it

is

is

LAMPS

the free-wheel arrangement of a bicycle, the arma~
ture taking the place of the wheel, and the shaft

AMPERES

6

FIG. 2.-—-SAMPLB

CURRENT

is

the free-wheel clutch. The result of this arrange
ment is as follows: The armature can be driven
when power
applied to the shaft or (an rotate

2,000
PER

M NUTE'

3900

OUTPUT Curzvz or Dvsxno.
taking the place of the chain sprocket. The object
to allow the armature to run as a motor
current
ﬂows through its windings from the accumulator,

if

REVOLUTIONS

I

1,000

is

0
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which, as previously explained, is permanently
The dynamo windings
connected to the brushes.
are so proportioned that the voltage generated will
be of the value required to charge the accumulator
when the shaft is being driven at such a speed that
it overtakes the clutch and drives the armature.
If the driving speed increases beyond that amount
the voltage will not rise appreciably. owing to the
If the
self-regulating properties of the dynamo.
driving speed falls below the critical number of
revolutions per minute, current ﬂows from the
The
accumulator through the armature winding.
armature then runs free, the dynamo acting as an
electric motor. As there is no load, except a small
amount of friction retarding the armature, it will
rotate at full speed and its back voltage will be
nearly equal to the voltage of the accumulator.
The amount of current which will be ﬂowing from
the accumulator will, therefore, be very small—in
fact, only that required to overcome the friction
The armature is acting similarly
of the bearings.
to a bicycle wheel when going down a hill and is
running free from the clutch pawls. If the engine
stops the action still continues, the armature being
When
driven by the current from the accumulator.
the engine speeds up again the clutch will overtake
the armature; as soon as the prearranged number of
revolutions is reached the voltage of the armature
will rise above that of the accumulator and the
dynamo will again generate current and charge
It is obvious from this that the engine
the cells.
may run at any speed from zero to the critical
speed at which it overtakes the armature without in

FIG. 3.—Exr1:nron

VIEW or Dim/mo.

any way affecting the accumulator, and that any
rise above the normal charging speed will do no
harm.
A very important point, previously referred to, is
that permanent connection is maintained between
the dynamo and accumulators, the usualautomatic
It may
cut-out switch being thus unnecessary.
seem that this system of allowing the accumulator
to discharge back through the dynamo armature is
wasteful and will cause the cells to be run down
under circumstances when the car is frequently
The amount of
stopped or working at low speeds.

l
l
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current, however, required to run the armature
free is very small, so that the balance is largely in
favour of the charging current.
Even if the
accumulators were left motoring the armature
several
hours
the energy drawn from them
during
would be small compared with the fully charged
capacity of the cells.
Fig. I is a diagram of the system and the peculiar

l

FIG. 4.—DErA1Ls

0F ARMATURE, snowrxc
CLUTCH.

arrangement of the dynamo. Fig. 2 is a sample
It shows that the
output curve of current.
current, commencing to ﬂow at 600 r.p.m.,' at
tains to the required maximuni charging rate of
5} amps. at 1,800 r.p.m. and remains at practically
constant level notwithstanding an increase of speed
up to 4,000 r.p.m. Fig. 3 is an external view of
the dynamo which has a cast-iron magnet frame,
slotted drum armature, and is cased in at the ends
by gun-metal shields to protect it from dust and
The armature, removed
from its shaft, is
wet.
shown in Fig. 4. The clutch is at the near end,
the interior being exposed ; it is of the roller type
with four roller pawls. The shaft runs in ball
bearings and the armature has plain bearings
where it runs upon the shaft. Several arrangements
of drive from the engine or car are adopted.
The
dynamo may be placed under the bonnet or under
the body of a car.
Fig. 5 shows, for example, a
"
D" dynamo ﬁtted to 8 h.-p. “ Rover "
type
car driven from fan spindle by a twisted leather
Messrs. Vandervell have devised an ingenious
belt.
split pulley for use in places where it would be
impossible for the pulley to go on the driving shaft
without the engine or car being dismantled. It is
shown in Fig. 6 and consists of an inner boss of
cast iron split in halves.
Upon the outside of this
boss and in a deep groove is carried the grooved
driving rim or chain wheel, which is also in halves
as indicated.
Four tapered steel bolts passing
through the boss and rim or chain wheel draw
the halves of the boss together upon the shaft,
gripping it tightly and at the same time securing
the halves of the rim or chain wheel in place.
To
assemble this pulley the halves of the boss would
ﬁrst be placed upon the shaft, the two rim or chain
wheel halves would then be placed in position over
the boss, the two respective splits being at right
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as shown.
Finally, the four bolts are
angles,
inserted and screwed up.
The action of the self-regulating dynamo is
complex and depends upon armature magnetising
eﬁects.
to
Messrs.
Vandervell
the
According
theory is as follows: The ﬁeld-magnet is provided
with two pairs of poles—one pair, Nr, Sr, are called
the ordinary poles; the other pair, N S, are called
the subsidiary poles.
The subsidiary poles, N S, are
wound as if for an ordinary two-pole machine, but
no winding is placed upon the other pair Nr, Sr.
The brushes are placed so that the coils short
circuited by them are in an active position—in fact,
are in the strongest part of the magnetic ﬁeld of
the poles N S. The black dots show the coils short
circuited at that particular moment.
This is con
trary to the practice in an ordinary dynamo, where
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the battery or lamps.
The automatic regulation in
due to a magnetising reaction which is set up by
the working currents and tends to directly oppose
the magnetism of the subsidiary poles N S and
reduce it.
As this reaction increases with the speed,
it counteracts the tendency of the generated volt
The output, therefore,
age to rise with the speed.
remains constant, notwithstanding an increase in
the speed at which the engine or car drives the
dynamo. If required, the dynamo can be made
to work reversiblkthat is, it will excite and work
if the armature is rotated in either direction.
Several sizes are made suitable to do the work
usual in different kinds of vehicles.
For example,
a type C is made for taxicab work. It commences
to charge at about 600 r.p.m., and gives a maxi
mum output of 5 amps. at any speed above 1,500
It
r.p.m. to work with a 4-volt battery.
should be geared to run at about one and a
half to double the engine speed.
Type E is suitable for the average tour
to charge at 600
ing car; it commences
r.p.m. ; maximum output, 5 amps. at all
speeds over 1,500 r.p.m. and to work with
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are usually arranged to short-circuit
the brushes
coils situated in a neutral position. As the magnet
winding is always connected to the cells the magnet
will be excited, irrespective of the action of arma
ture; the path -of the magnetism is indicated by
When the armature is
the faint dotted lines.
rotated a current will be generated in the short
circuited coils, and they will cross magnetise the
armature core and tend to produce a flow of
magnetism at right angles to that produced by the
The original magnetism will,
wound poles N S.
therefore, be distorted and turn aside through the
poles Nr Sr, dividing into two quadrantal paths
This change
indicated by the thick dotted lines.
is produced by degrees as the speed of the armature
increases because the voltage generated in the short
circuited coils, and consequently the flow of current
and magnetising eﬂect, will increase with the speed
at which the coils are moving. As soon as the
magnetic distortion takes place, another action
namely, the whole of the armature
commences,
winding is now generating the working current,
which is collected by the brushes and delivered to

a rz-volt battery.
It should be normally
run about double the engine
to
geared
speed, but may be geared to run about one
to one and a half times the engine speed,
according to normal speed of engine.
Type D is intended for small cars where very
powerful headlights are unnecessary.
It commences
to charge
at 600 r.p.m. approximately;
the
maximum output is 5 amps. at any speed above
1,000 r.p.m., and is suitable for running in con
junction with a 6-volt battery.

In conjunction with this dynamo, Messrs.
Vandervell have a special system of wiring. in
which they use ﬂexible armoured cable consisting
of two or three insulated wires protected by a
single wire wound spirally over the outside. The
insulation is of special-form,
no rubber being
used.

This system has been designed with the object of
eliminating all soldered parts and to withstand
any amount of mechanical friction it is at all likely
to undergo.
The cable can be easily and neatly
ﬁtted to the car and obviates the need for
running the wires in tube and watertight junc
tion boxes.
The ﬁrm also make a very con
venient and neat switchboard and a rotary switch
for controlling the lights; also special lamp sockets
and connectors.
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A Small Power Vertical Boiler.
By B.
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(3) Air space under ﬁredoor, ﬁtted with frame
and air shutter, which can be opened from l-iéth
in. to the horizontal.
This originally was a. rectan
gular aperture only.
(4) Concrete base is made with an ash well and
sliding cover to allow withdrawal of ashes with
out interfering with draught regulation. This was
originally solid concrete and had no cover.
was originally only a. hair
(5) Superheater.—-This
pin bend, but this proving inefﬁcient, I decided to
This has
make one as shown in the photograph.
proved quite eﬂective, and will superheat steam
sufﬁciently to make a soldered joint blow out,
10 ins. away from boiler, as I know to my cost.
I
was running a 2 X2 Stuart Turner
high<speed
vertical engine, which I had rebuilt, and the joints
from steam valve to engine were temporarily made

C. Ever-rs.

been a reader of THE MODEL Eucmssn
from its very ﬁrst issue up to the present
date, I thought that a short description and
photographs of a boiler, which I made some years
might be of interest to other readers.
ago,
The whole of the work on this boiler was done by
myself, including the bending, ﬁanging, and rivet
ing, and also all the castings (for which I constructed
a brass furnace capable of melting 36 lbs. at a heat
about a year previous to starting on the boiler).
I was 18 years of age when I ﬁrst steamed the
almost
boiler, and on completion it appeared
The boiler
exactly as shown in the photographs.

AVING

’

rf'm
"
,
A‘r‘zil
r

"1..

TWO

VIEWS

OF

VERTICAL BOILER.

SMALL

By B. C.
took three months of hard work to complete; this,
of course, including time required for making
The only alterations which
patterns, castings, etc.
I have made on and off during the last few years
are as follows :—-—
This was to
(1) Pressure gauge to 100 lbs.
replace the one originally ﬁtted, which registered
to 45 lbs, per sq. in.
(2) Flat ﬁredoor, with curved frame on boiler,
ﬁtted with bafﬂe-plate and rotating shutter. The
original one was of cast brass, curved to the radius
of the boiler, and had no shutter.

va'rrs.
tight ﬁt and well sweated with solder.
After
running the engine for a few hundred revolutions,
I was surprised to see clouds of steam, and, on
inspection, I found that the solder was ﬂowing
from the joint in little beads.
body of this was purchased
(6) [Merton—The
from Messrs.
Bassett-Lowke
62 Co., and was
altered to suit my requirements, which, I think,
the photograph of ﬁttings to larger scale shows
fairly clearly.
Casbiron Firebars.—These are of the correct
_ (7)
girder section, and are quite separate from each

a
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other, there being thirteen of them in all. They
take up their position on a wrought-iron ring,
which is secured to ﬁrebox base. The original bars
were of wrought iron dropped into slots cut in the
ring.
It will be noticed that the passage of the steam
through the superheater is a somewhat tortuous
steam
has
one, and also that the superheated
access to the safety valve, which is, of course, not
Also the superheated
steam has
a good feature.
to traverse a bend which is surrounded by wet
steam, and then further has to travel through a
pipe which is outside the boiler, before being again
The outside pipe is, however,
slightly superheated.
heavily lagged with asbestos string. I will now
endeavour to give my reasons for having adopted
such a design.
In the ﬁrst place, the steam came from wet
steam space by means of a collector pipe (which
was about 1} ins. long, and g-in. bore, and per
forated with about a hundred I-3znd in. holes)
into the safety valve and distributing body, and
was conducted through a hairpin bend to steam
delivery pipe.
It will be noticed that two semi-circular openings
had to be made, both in smokebox cover (which is
easily detachable by loosening four small hexagonal
nuts), and boiler crown, in order that the original
superheater bend might gain access to the hot
gases, and it was for this reason that the original
inlet and outlet portion of the superheater was
It will be noticed that the inside ends
retained.
of the latter are cut off squarely and the ends both
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delivery tubes Dr and D2 into the steam main U.
The pipe marked X goes to the injector steam valve.
The valve V is to the blower, the jet of which has
ﬁve holes about I~64th in. diameter.
The valve
W goes to the liquid-fuel burner. It will be noticed
that the valve bodies are not very well ﬁnished,
but as they are surrounded by hot gases, etc., this
is of no importance.
The valves themselves are of
the wing type, and are of phosphorbronze.
I will now give a list of the materials used in
the construction of the boiler, etc. The boiler
barrel is of sheet copper I-réth in. thick, with double
riveted butt joint, inside cover strap.
Boiler crown
of 3~32nds in. copper, double riveted. Smokebox
cover r-reth in. copper.
Chimney of i-32nd in.
copper with {x r-r6th pendulum brass ring round
the top, cast brass angle ring at the base.
Firebox—This is of r-Ioth in. copper with
The boiler crown plates
3-32nds in. crown plate.

plugged.
In the present type of superheater, the wet
two semi-circular collector
steam ﬁrst traverses
Fitting these
pipes, which are ﬁtted inside boiler.
proved a somewhat difﬁcult job, but was rendered
necessary owing to excessive priming, in spite of
which, before these
the new pattern superheater,
were ﬁtted, made no improvement in the dryness

of the steam—in fact, I think it proved rather
In
worse than with the original hairpin bend.
the back view of the boiler it will be noticed that
the
covers
near
are
two circular-nutted
there
safety valve body. It was through these that the
collectors were introduced and secured to the boiler
crown.
Before cutting through the boiler plating, I ﬁrst
holes being
made and ﬁtted rings and covers,
drilled through the former into the boiler plating;
the holes were tapped 5-32nds in. Whitworth, and
studs screwed right through ring casting into the
boiler plating, the whole of the work then being
All that was required now
well sweated together.
was to drill and cut through the piece of boiler
plating, which occupied the inner space of the ring
casting. I will now endeavour to describe the
ﬂow of steam through the superheater as at present
ﬁtted, which, I think, with the aid of the photo
graphs, I shall be able to render a simple matter.
The steam is ﬁrst conducted along the semi
circular collector pipes, which I have already mon~
tioned, and thence into main distributor mounts
marked Ar and A2; thence through main distri
butors Br and 132 into steam chest C, thence through
the ﬁve tubes T into the steam drum D, thence to
the delivery mount E, and down from this through
the wet steam Space by means of a bend into the
safety valve body F, and from this, by means of
pipe H down into the two
the asbestos-lagged

SHOWING_FITTINGS m DETAIL.
are stayed with six 3-32nds

in. brass stays; and is
tubed with thirteen solid-drawn
brass
tubes,
7-r6ths in. bore by I-I6th in. thick. These are
The rivets used are
expanded into crown plates.
of copper.
These are 5-32nds in. diameter through
out, with the exception of those used for the chim
The whole
ney, these being l-roth in. diameter.
of the rivets used are ordinary ﬂat-headed ones,
slightly rounded on the inside of the boiler shell,
and snap heads formed on the outside.
The whole
of the work is caulked at all seams and well sweated
with tinman's solder.
The list of ﬁttings is as fol
lows :—On the front of the boiler to the right,
blower valve; to the left, liquid fuel (parafﬁn)
steam valve; water gauge; two test cocks; man
hole, which has a faced joint, and is correct in every
way; check valves to the right and to the left;
ﬁredoor and frame; liquid-fuel burner, which sprays
“
"
atomised
parafﬁn through a l-in. bore tube,
which passes through water space to inside of ﬁrebox.

December 8, 1910.

The Model Engineer and Electrician.

When in use a steel tube (lined with ﬁreclay, which
in.
two rectangular slots out each side,
The fuel ordinarily
by 3 ins. long) is placed inside.
Below atomiser is the
used is anthracite coal.
shutter for air regulation; this is also a correct
model, and will rack out from shut, by r-roth in.,
to the horizontal, as before mentioned. This com
pletes the list of ﬁttings which can be seen in the
front view of the boiler.
Taking the back view, the ﬁttings are as fol—
lows :—Direct-acting
spring type, safety valve,
i-in. bore. This is ﬁtted with wing valve, and is
adjusted to blow-off at 80 lbs. per sq. in.
Blow-off
cock, which is of the plug type with packed gland.
Immediately below this is a two-way plug cock
(also packed gland), which enables the injector to
be switched off from check valve, and engine force
pump to be switched in. This completes the list
of ﬁttings, I think.

i
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distance ring; one blow-off cock body, and one
foundation ring.
All_ the above were cast in ﬁne
gun-metal.
I think that this completes the list of castings,
the remainder of the work being built up of brass
rod, strip, etc., silver-soldered together.
The boiler dimensions are as follows :—Height
from foundation ring to smokebox cover, :5) ins. ;
diameter (outside), 6* ins.; diameter of ﬁrebox at
bottom—5 ins., at top—4 ins.; height of ﬁrebox,
in.
6* ins. ; number of tubes thirteen, (9-16ths
diameter, 7-16ths in. bore) ; hydraulic test, 180 lbs.
80 lbs. per sq. in.
per sq. in.; working pressure,
(this gives a factor of safety of about 3). Heating
surface: Firebox, 102-23 sq. ins. ; tubes, 149-56 sq.
ins.; superheater, 40-44 sq. ins; total, 292-23 sq.
ins. ; grate

area,

Ig~635 sq. ins.

On evaporative test, 4 cub. ins. of water was
converted into steam at 80 lbs. pressure per square
inch per minute, when forced to the utmost by
blower.
The boiler is ﬁnished a dull dove colour, and
picked out in dead black round chimney ring and
centres
of blower, and liquid-fuel valve
ﬂange,
wheels, nuts of manhole cover, ﬁredoor, panel of
air shutter, and iron baseplate.
The remainder
of the work is left bright brass and steel.
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Fitting Dinghy with Petrol Motor.
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The list of castings used in the construction of
the boiler is as follows, the whole of the patterns
for which, as well as the castings (with the excep
tion of the ﬁrebar castings), were made by myself.
Commencing with the chimney: one angle ring
casting for chimney base; two main distributor
mountings; two castings for steam chest; two
ends for steam drum; one delivery mount casting,
and one ﬂange for ditto ; two steam valve bodies;
two wheel castings for ditto; safety valve body
(this proved a somewhat difﬁcult casting to make,
as it had to be cored in three directions, and, in
addition, had to have a solid boss left on the top,
which was eventually to be bored out for the
safety valve, the above casting necessitating the
use of a 3-part ﬂask) ; four ﬂange castings, two for
safety valve body and two for steam main; two
lugs for manhole cover ; one ﬁredoor frame casting;
one distance ring casting for ﬁrehole ; two castings
for air shutter and frame; one casting for ﬁrebox

To me EDITOR OF The Model Engineer.
DEAR SiR,—I notice in the Query department of
October 20th issue a reference to ﬁtting an engine
in a rowing dinghy, and, as I have a similar craft
on the water, I think the following details may be
of interest to your correspondents.
Anything under a 12-ft. stoutly built dinghy
is too small ; there is no room for comfort, and only
a walking pace could be attained without shaking
the boat to bits.
A water-cooled engine is imperative, both for
efﬁciency and to comply with ofﬁcial
general
regulations, and about 3—3} h.-p. is required for a
rz-ft. 6~in. boat of 4-ft. 6-in. beam, and gives
about 7-8 mph. in still water.
A boat with a. specially strengthened and curved
sternpost is also necessary, so that, actually, one
must either alter a rowing dinghy or buy one
built as intended for an engine—I am, yours
H. N. Coomus.
faithfully,
Back-Gear

or Lathes.

To

run. EDITOR OF The Model Engineer.
DEAR SiR,-—Having need of a back-gear for my
Drummond lathe,
set about solving the problem,
as Mr. W. T. Lyon did in your issue for October 27th,
and, with all credit due to Mr. Lyon for his idea,
I think my rig up is more efﬁcient, and so simple
that it comes within the scope of every amateur's

I

ability.
Leaving you to judge if the following description,
with the enclosed sketch, is worth publication, I
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it with any attempt to disparage Mr.
Lyon’s creditable design, but only to be a beneﬁt
to all users of the Drummond £5 lathe.
To proceed, I had to make two standards similar
to Mr. Lyon's, but ﬁat instead of tee. I then cut
six pieces of hardwood, x in. thick, in sizes that
would turn up in duplicate the three-step cones
These were chucked and bored
on the headstock.
g in. diameter to ﬁt tightly a piece of brass tube
A sheet-iron washer
§ in. diameter, 6} ins. long.
in. thick,
was then made
(4% ins. diameter,
bored
in.), and three }-in. holes drilled at about
2-in. pitch circle; the two small wood discs were
then screwed together with the iron washer between,
keeping the brass tube in at the time, following this
operation by ﬁxing the other discs on each side
do not send

i

i

W

mum
recs

0.

l

when all plumb, ﬁx up the double cones and line
up to the cones on the headstock. Thus far we
have a small countershaft, and to ﬁnish the job it
is only necessary to shift the foot motor into the
new position below, lengthen, and make new belts
~
to suit.
The advantages ,of this, I claim, are—that it
doubles the value of the lathe for my requirements,
inasmuch that I can get nine changes of speed.
the lowest enabling me to turn up four bogie wheels
in local cast iron 4 ins. diameter, and the highest
speed is fast enough to be able to grind tools with
an emery wheel adapted to the mandrel nose;
a quick change of speed can be made without having
to dive below to do it; also that the belt is clear of
the clutch gear, which was very objectionable
when screw-cutting in the old way;
the counter
shaft can also be used for power by simply taking
off the belt from the foot motor and coupling to
the engine.
The ﬁnal advantage is that there is
no alteration needed to the lathe, and the foot motor
can easily be placed back in the old position, if
required.
The application of this or Mr. Lyon‘s principle
does away with the extended quadrant and extra
advised by the Society of Model Engi
gearwheels
neers (London) some months ago for a ﬁner feed.
I was surprised at the makers adopting it as an
extra (although it is business to cater for what the
public ask for) and I will wager that Drummond
Bros. do not use it at their works; for, if they did,
they would never be able to produce such a ﬁne
little lathe for £5.
For the beneﬁt of fellow-readers who have ﬁtted
up improvised lathes (home-made), and who have
only one speed pulley, which, to produce different
speeds, they have to edal fast and slow accordingly,
I would advise a 100 into a cycle repair shop, and,
if possible, purchase an old Sturmey-Archer three
speed gear hub and chains, and ﬁt it up overhead
in the same manner as the step cones aforesaid,
on the right-hand side;
arranging the gearwheel
ﬁx the large gearwheel on the crankshaft below,
and couple up with the old chains in line; ﬁt a
wood pulley of a convenient size on the hub centre;
screw the change-speed
lever to the bed or bench,
according to circumstances, and you will then have
three speeds without change of a belt—Yours
faithfully,
J. HENDY.

A Mono-Rail Car.
To run EDITOR or The Model Engineer.
DEAR Sm,—In reading the letter of your New
"
"
Practical Letters
York correspondent, in the

L.

FITTING BACK-GEAR TO

l
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The
respectively, thus forming a double cone.
whole was then screwed
on the faceplate and
turned up one side at a time.
This is the most difﬁ
cult operation of all, as it is a large diameter job
for a small lathe, but it was easily managed with
the aid of a toolholder and a long tool. A spindle
was then turned to ﬁt the brass tube, and shouldered
and screwed to Q in. diameter, the length between
the shoulders being l in. longer than the total length
of the cones.
Two pieces of 2-in. angle-iron were
then procured, all necessary holes drilled, and then
ﬁxed to the top of the standards in such a position
as to be exactly vertical to the lathe mandrel, and,

column of September 22nd, Mr. Hopkins mentions
that he w0uld be pleased to prepare drawings for
I would be very pleased—
the car described.
and I am sure I am not alone—to see them pub
lished in THE MODEL ENGINEER, or in some way
I hope I am not too late ;
be able to obtain them.
but it is two weeks after the date of issue before I
can answer any of the articles published in your
valuable paper.—I remain, yours sincerely,
E. V. Drcxs.
57, Foxley St.,
Toronto, Canada.

Pitman for Lathe Treadle.
To rm; EDITOR OF The Model Engineer.
Sm,—In your issue of August 18th your corre

spondent,

Mr.

Goldsworthy-Crump,

with

charac
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Permanent-way.

EDITOR OF The Model Engineer.
DEAR SrR,—May I be allowed to give my ex
perience of the scale model permanent-way, with
I have about 300 yds. in 3 in.
chairs and keys.
gauge of this round in my garden, and most of it
has been down for ﬁve years.
Except in my
early days I have had no trouble whatever with
keys working loose.
Certainly at the end of
winter a few, but very few, are found so. It is
however, that the keys are dry
very essential,
and tightly put in at ﬁrst. I ﬁnd the best way is
to put them in with a pair of pliers, which ensures
a perfectly tight ﬁt. If this be done, no trouble
will be experienced. If you could insert this
I should be glad, as this properly keyed road is
the only one that is absolutely realistic. I may
say that I have also tried the slip-on chairs, but
I did not like their ap
have given them up.
faithfully,
pearance—Yours
W. R. CULLEY, I.S.O.

A Model Yacht Pond for Sutton.

To

THE EDITOR or The Model Engineer.
DEAR SrR,—I think it is a great pity that in the
large and growing district of Sutton, Carshalton
and Wallington there is not a sheet of water suit
able for model yachting, and I believe the nearest
suitable pond from this district is at Clapham
train to Balham, thence
Common, involving—by
tram—nearly an hour’s journey.
The pond of the Croydon Model Yacht Club
near Thornton Heath is, I think, very much too
small and sheltered to allow model yachting under
anything like realistic conditions.
I would suggest that through the medium of
your valued paper that some of your readers may
be able to suggest a suitable spot in the Sutton
and Carshalton district which could be acquired
by the local authorities cheaply, and the pond
made during the winter months, when labour could
be had at a moderate cost.
Such a lake or pond
in this district would, I am certain, be much
The idea should
appreciated by many residents.
be taken up quickly, if at all, as, with the ever
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model compound tandem vertical engine about
Instead of the usual stufﬁng-boxes
2 by 3 by 3.
at top of the L.-P. cylinder and bottom of the
H.-P., I used a ﬂanged brass tube, bolted to the
two cylinders, containing, as far as I can recollect,
another brass tube which was a sliding fit on the
piston-rod, and some brass rings or thick washers.
I have entirely forgotten the details of the arrange
ment, which worked quite to my satisfaction,
using steam from a factory boiler at about 60 lbs.
I may say that the piston was quite smooth, n0
rings being cut on it. The idea was undoubtedly
paper of the time,
taken from some engineering
so perhaps some correspondent can refresh my
memory by a description of this ﬁtting, which
probably would be of use to other amateur engine
.
designers and builders—Yours truly,
A. E. HURFORD.

The Society of Model Engineers.
[Repair 0/ meetingsshould In real to the oﬂiu: of THE MODEL
ENGINEER withoiu delay, and will be inserted in any por
ticulu issue receiveda clear m'nedays b¢lon its usual do“
publicationJ

London.

Minimizes—Wednesday, December
FUTURE
14th: The Annual Sale of Models, Tools, Appa
As
ratus, and Materials of all kinds will be held.
the entire
a large number of lots are expected,
evening will be devoted to the sale, no formal
being dealt with. Members only are
business
allowed to enter or purchase articles in the sale,
and they are requested to bring goods for sale to
the Caxton Hall by, or as soon after, 6.30 as
in
so that no delay may be occasioned
possible,
lotting.—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.

Provincial

Societies.

was held
25th, at the Society’s work
of members
being present.
Since our last report this Society has procured a work
suitable alike as a workshop and
This room
shop.
as a place in which to hold general meetings, which
fort
are now held, as far as possible,
meetings

Leicester.—A meeting of this Society

on Friday, November
shop, a fair number

nightly.

The

workshop

is

Model
THE

Tandem Engines.
Enrron or The Model Engineer.
DEAR SrR,—-Some
twenty years ago I made
To

is

To

increasing cancer of bricks and mortar eating
into the open spaces in the outer suburbs, it will
become increasingly difﬁcult to obtain the space
for a pond near a water supply.
I have
The Wandle ﬂows through Carshalton.
noticed a lot of waste round each side of the
Ruskin Road, which the VVandle stream, I believe,
This, for instance, seems a suitable
passes under.
spot, and would form a pleasant oasis in the endless
suburban roads; but whether a site there is obtain
able or available, I have no idea whatever.—I
"
YACHTER.”
remain, Sir, yours obediently,
Sutton, Surrey.

1'!

teristic ingenuity, deals with a lot of minor lathe
matters; among others, with the question of the
connecting-rod, or pitman, between treadle and
crank on ﬂywheel axle.
The difﬁculty is—that
if the pitman is rigidly connected, the treadle is
apt to pinch one’s toes; whereas, if it is loose, it
is liable to jump off the crank.
An amateur lathe~
man of my acquaintance here, in Johannesburg,
has an arrangement that overcomes
both difﬁculties
—na.mely, a leather strap, with a buckle, the strap
being passed loop-wise round the crank and the
rod of the treadle. He tells me he has had the same
two straps in use ever since he had the lathe—many
years ago, and I can bear witness to the efﬁciency
of the arrangement and the unworn condition of
the straps.
So excellent the arrangement appears
to me, that I intend to replace my hook pitman by
a strap.
The leather can be lubricated by tallow
and blacklead, though probably oil will do quite
well.
Some of your numerous readers may ﬁnd
this wrinkle a useful one.
F. J. NANCE.
Johannesburg.
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R. L. (Ealing) writes:
[855] Cast-iron Bevel Gears.
How can proceedto machine
pair of small cast-iron bevel
wheels,as obtained in the rough
ﬁnd great difﬁculty, as one
can assume nothing true to start upon (only
lathe available).
Is
possibleto get good running and good contact with cast-iron
bevelwheelsso machined
The caslin should be chuckedand made to run true as regards
the Irclh.
hen this has been done, the wheels can be faced up,
and this true face will serve as basis for the other machining.
cast-ironwheels, well cast and well fitted, may give excellent
Yesi L1».
resu
Petrol Engine for Hydro lane.
[832] Two-stroke
5. A. R. (Wood Green) writes:
intend building hydrop ane to
Mr. Brierley's design,given in Tun Menu. ENGINEERof September
15th, roro.
wish to make the enginesimilar to the one given by
Mr. Brieriey in THE MODEL Euomsex of March r7th, rgro, and
would be greatly obliged you would answer the following queries
respectingsame. (i) is thereany ﬁrm who supply castingsof this
particular engine,or should have the patterns to make myself
(2) What horse-power should the engine give, and how many
revolutions per minute should run a! for maximum
(3) Would
not the direct feed of oil to the crank-pin interfere with the gas
tightnessof the crankcase (4) Would it besafe to rely on splash
feod only for the lubrication of the crank-pin
(5) What dis
advantage there in putting the engine in a vertical position
Would not the oil run into the cylinder head when the engine was
placed as in the drawing of September15th
(6) Where could
get carburettorsuitablefor th5_engirre,and what would one cost
(1) Castings for the two-cycle motor in Tun Monni. Euomnn.
(No. 404)were advertised in the Miscellaneouscolumn, March 24121
last, by Geo. Goodman8:Co., UpperArcade,Bristol. (1) The horse
powerwould beabout at r,5oo,which would beprobably themaxi
mum number of revolutions that.could be got out of the engine
2,000would be the very outside. (3) Not a small ball valve was
ﬁxed at the under side of the lubricator. (4) Yes, provision were
made for its use, but not the engine inclined. as shown in the
hydroplanedesign. (5) Centreof gravity high, diﬁculty in arrange
a
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AMMONIAI A Cannon—A
bad accident to a
young man who was opening a bottle of strong
liquor ammonia is reported. The liquid spluttered
at the mouth of the bottle, and a drop reached his
eye; it is expected that he will lose the sight of
that organ.
Liquor ammonia, as is well known,
is a solution very highly charged with ammonia
In warm weather, so much gas is not held
gas.
in solution as in cold, and so it comes about that
a bottle of ammonia will often blow its stopper out
on a hot day.
If a fresh bottle is being opened, it
is quite likely to be under pressure, and some of
The contents have even
the liquid may spurt out
been known to froth right out in opening the bottle.
It follows, therefore, that the neck of the bottle
should always be turned away from the face when
ﬁrst taken out—Photograph and
stopper
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interesting meeting was held
Friday, November 25th, when a number of
lantern slides (kindly loaned by Siemens
Bros.
Dynamo Works, Ltd.) were shown. The lantern
was provided and operated by the chairman, M'r.
Herbert.
The balance-sheet was read by Mr.
Dormer, and a balance of nearly {3 was handed
over to the new secretaries. ,This is very satis
factory. There must be dozens of young fellows
interested in model work in Reading, and it is
The
hoped that they will join the above Society.
next meeting will be held, as usual, at the Palmer
Hall, on December 9th, at 8 p.m., and it is hoped
that several members will bring models to form
discussion, etc., on them.
Anyone interested will
be welcomed—T.
S. MORLEY and H. GILL, Joint
Secretaries,
40, King's Road, from whom all parti
culars can be obtained.
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[Attention esprciullydirxlld lo thevarious conditionsgivrn below,
and no noticewill be taken
Queries not complying with the
be
directions therein staled. Leila: conlm'ni'ngQueries must
" Query
marked on the top lzlt-hand corner 0/ the nwzlopr
Department." No communicationsbut those relating to flu
Queries should be :ncloszd in the some mr'dopL
Querieson subjuls within the scope0/ this columnare replied to by
Post, In: of charge,undrr thefollowingconditions:—(i) Que-rm
dealingwith distinct subfzclsshouldbewrittenon diﬂerenl sheds,
on one side of the paper only, and the sender'sname nusr be
initm'brd on the back. (2) Queries should be accompanied,
whereverpossible,wilh lully dimensionedshacks, and corrr
copy of their Queries for
sPondmIs an "commendedto Imp
stamped addressedenvelop:
(not Post-cord»
rr/rrmcz. (3)
"
should invariably be encloszd,and also
Queriesand Replies
Coupon" cut out from the udverlisenuml[wages the current
issue. (Q) Queries will bx dnswerrdas early as passwle c/rer
rxn'ﬂ.
(5) Qurri'zs which, in the opinion 0/ the Editor, are
beyondlha legili'matescope0/ “"3 column,will eitherbe returned
lo the senderwith notiﬁcationto that aim, or will b: "lured
to THE MODEL ENGINEIR Laboratory, whence [M will In
quolrd for supplying the desired inlormah'on or drawings.
(6) Queries relating to enquirieswhich have beenreplied to a!
somepreviousdatarnusibeaccompaniedby a copy 0/ theoriginal
query, togdherwilh our reply to saw. Both the dale of such
previousqueryand lht number our reply must also be glvcn.
(7) All Curries shouldbu addressedto Th4 Eduor, THE Monti.
ENGlNEER,26—211,
Poppfn's Court, Flea Shea, London, E.C.]
The
drl selectedfrom the Queries which havebeenreplied
to
lollmverzz
no
-'—'
W. M.(Erdlngton)
[353] Cutting Small Crown Wheels.
writes Do you consider practicable to cut small crown wheels,
such as usedin clocks, in small lathe—e.g.,Drummond £5 lathe
if so, would you recommendmounting the cutter betweencentres
and the blanks on
dividing-plate on the slide-rest, or holding
the blanks in chuck and using a milling attachment
With such a lathe as that mentionedthe best way to cut crown
wheels to hold them on spindle in the chuck, with the toothed
points outward, and cut the teeth with
ﬂycutter. The latter
should be carried on vertical spindle held in the slide-rest, and
having an
11'h-speeddrive, such as an overhead or
independent
separatesmal
motor.
this method be adopted, tempera
or permanentdivision- late and index must be attachedto mand .
ﬂycutler
most su table to use, as
easiestto cut to shape
and to make generally. The speedof the lathe in question too
low to admit of the cutter being driven on the mandrel. Crown
wheels are only practicablewhen the teeth are very narrow. Do
not attempt to use crown wheel with much breadth of tooth, as
the lantern or ordinary pinion will not gear properly unless extra
ordinary clearancebe allowed, and then much friction and wear
would result. If
necessaryto have other than very narrow
teeth, there nothing for
but to cut bevel gear.

A

have two lathes, one of these being given by Mr.
E. Hales (the president), the other being acquired
by the Society. There is also a drilling machine
and emery grinder, and two long and substantial
benches ﬁtted up with several parallel vices, with
a number of small tools, etc.,
also
provided.
During the summer months we have had several
outings, including visits to the following: Gas and
Electric Light Works (Aylestone Road), Swithland
Water Works (half-day outing by train, and tea at
Quorn), Central Fire Station, Tramway Generating
Station, and Car Sheds, etc., etc. The Model Ex
hibition, which was held on Saturday, October 8th,
row, at the Vaughan Working Men's College, was
a great success.
There was a ﬁne collection of
models
of all classes, a number of these being
shown at work. The members worked hard, and
were amply repaid by seeing crowds of interested
visitors, both ladies and gentlemen.
The exhibi
tion was also a good success ﬁnancially.
At a
recent meeting a resolution was made to start
full and fast for the winter term;
also it was
proposed that we should acquire a shaping machine,
which proposal is now going forward, and the
shaper will be ready for members almost imme
With such a set of machine tools as this
diately.
members will be able to undertake almost anything
within
the limits of miniature engineering.—
Further particulars of the Society and membership
may be obtained from the Secretary, A. H. SHARPB,
23, Farringdon Street, Leicester.
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ing angle of shaft drive, not if the lubrication shown is used.
(6) Try Messrs.Stuart Turner; a wick carburettor is best for the
engine,and can be madefor a few pence. Seeour issueof Oct. ist,
1902 (3d. per copy, post free). A four-stroke motor running at
2,300would give better results.
Hook. 1. T. (Chester
[772] _ Patent Safety Detaching
ﬁeld) writes : Could you pleaselet me haveadrawing of Ormerod’s
detachingbook, as usedon the winding rope at a colliery P
The ﬁrm which suppliesthis patent safety hook is that of Messrs.
Edward Ormerod 6: (10.,Atherton, near Manchester. They illus
trate the hookin advertisements,a copyof which you could probably
obtain by sending them a stamp.
[363] Output of Accumulators. R. L.L.(Gilsland) writes:
If ﬁfty-six accumulators were ﬁxed to supply light and power,

the capacity of each being 500 amp-hours, would they supply
current for 250 lamps for two hours or 112hours, each lamp taking
r amp. at :00 volts ?
for two hours, if you
The accumulatorswould supply the
lamps
are speakingof ﬁfty-six 2-volt cells. If
n ty-six 4-volt accumula
tors are meant, then, by arranging them in parallel to give only
100volts, four hours’ lighting could be obtained.

A. S. Q. (Sydney) writes:
[746] Telephone Connections.
I am connecting three houses by telephone,having one house as
an exchange. Could you send sketch of connectionsof a suitable
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the receiverto the line, and speaks to{the personcalling. Should
the personcalling require to speak to one of the other two stations
the operatorwithdraws the home plug from the calling line, and
inserts it into the line required, and turns her generatorhandle;
this rings the bell of the personwanted, the operator then imme
diately withdraws her home or answering plug and inserts the
plug of the calling line into the jack of the called line, or the
operator can insert the plug of the called line into the jack oi
the calling line. The indicator of the line correspondingto the
plug used is always left acrossthe line for the ring-of! signal. To
give an illustration: Say line i rings up exchange, the shutter
tails, and operator inserts the home plug and asks the number
required. Suppose the calling person requiresN0. 3, the operator
withdraws homeplug and insertsit into No. 3 jack, turns generator
handle and thus rings bell of No. 3 station. She then withdraws
home plug and picks up plug No. 3 and inserts it into jack No. i.
No. 1 line and No. 3 line are now connected through and can
conversetogether. When they ﬁnish their conversation,they ring
08, this drops No. 3 indicator, as No. i indicator was cut out when
No. 3 plug was inserted into No. 1 line jack, owing to the inside
springs of No. 1 jack
away from the outside springs.
The circuit shown is [orbreaking
a meta lic circuit system. If earth-circuit
working is required, all the “ B" lines are connected together
at the switchboard and connectedto earth.
F. H. (Seven Kings)
Elementary Dynamo Design.
[Bltl
wntes: I am again seekingyour advice, and should be obliged if
/~1I (van?
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shutter switchboard? I want to work in the following manner:
When station 1 rings, shutter i will fall and bell 0n switchboard
will ring. Then by putting in a suitable plug station 1 can be
connected to the home telephoneand the messagetaken; or if
it be desired for station r to speak to either of stations 3 or a,
it may be done by putting suitable plugs into suitable sockets.
In the sameway station 2 or 3 must be able to speak to stations 1,
3 or home, or r, a or home, respectively. None of the distances
are over 600 yards. I might mention that l have got your book
on " Telephones and Microphones," but it does not touch on
such a sthchboard as this.
As you do not state whether you require the connectionsof a
battery call or a magnetocall switchboard, we have assumedthe
latter, as on a 6oo-yard line it would prove more etiicient. The
diagram of connections, as shown, will answer all your require
ments. The methodof operating is as follows :—When the handle
of generator at N0. 1, 2, or 3 mstruments is turned, current is
generatedand passesalong the A and B line, and through the
contacts of line jacks, and so through the indicator coils; this
energises the indicator and drops shutter, which in turn closes
the local"contacts, and rings local bells (ii the local switch is in
shutter failing, the operator
the “ on position). On an indicator
“
"
“
”
replacesshutter, and inserts the home or answering plug
into the line jack correspondingto indicator, takes the receiver
irom switchhook,which closesthe microphonecircuit, and connects
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you would answer the following queries: (1) If a new dynamo
is wound to give :0 volts 2 amps., will it require 10 volts 2 amps.
t0 magnetisethe ﬁeld-magnet,or would, say, 10 volts } amp. do ?
(2) Would it matter if the voltagewas correct,but not the amperes,
or must they both be what the dynamo is wound to give? (3) If
a dynamo was wound to give 8 volts 4 amps., but the ﬁeld-magnet
was only magnetisedwith a current of 4 volts 2 amps., when the
dynamo was run would it only give 4 volts 2 amps. ?
(r) A ﬁeld current of 2 amps. would be about right. (2) One
cannot be correct without the other in a properly wound dynamo.
The resistanceof ﬁeld winding must be such that at the voltage
for which the machine is designed the ﬁeld coils pass the right
current for excitation. (3) There's no knowingwhat it would give.
Perhaps it wouldn’t work at all. See " The A BC of Dynamo
"
Design (2s. 3d. post free).
“ Atlantic,"
[5451 0.N.R.
l-in. Scale. C. T. (Ardwick
le-Streetl writes : I should be
obliged if you would su ply
greatly G.N.R. 251 “ Atlantic,’ for
me with drawings of main frames0
{-in. scalemodel,alsowidth over footplates,lengthof boiler barrel,
and size of cylinders.
You will ﬁnd working drawings for a {-ln. scale model G.N.R.
“
25! Atlantic," for 3km. gauge,and with ﬁretube boiler, in our
book, "The Model Locomotive: Its Design and Construction,”
by Greenly,price6s.net, 6s.4d. postfree. The followingdimensions

The Model Engineer enii
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which you requireare taken therefrom: Cylinders, 1 in. by 1} ins. ;
cylinder centres, 5} ins.; width over footplates, 6} ins.; boiler
barrel, 4* ins.diameter,:2} ins. long,outsidecleading,4 7-16thsins.
diameter.
B. D. W.
[790] L. 6: YR. Steam Rail Motor Coach.
(Manchester)writes: I should esteemit a favour if you will pub
lish at your earliest conveniencean outline dimensioneddrawrng
of the Lancashire & Yorkshire Railway Company's steam rail
motor-car engine (one of the latest designs).
We regret that no drawings of this Railway Company's motor
coachesare available. You will, however,ﬁnd photographsin our
shilling book—" Locomotives of 1006." We may be! you by
supplementingthe dimensionstherein published by the allowing :
-—Car body: Height from ﬂoor to roof, 8 it.; rail to roof, 1: ft.
4} ins.; rail to top of roof lamps, 13 ft. 4} ins.; bogie centres,
45 ft. 2 ins.; wheelbaseof coach bogie, 8 ft.; total wheelbase,
54 ft. 8 ins.; diameter of car wheels, 3 ft. 6 ins. Locomotive:
Engine wheelbase,8 ft. ; width betweenwheel tyres, 4 ft. 5} ins.;
width betweenframes, 4 ft. 2 ins. ; cylinders (two outside), 12 ins.
:6 ins.; centre to centre of cylinders, 6 ft. 7 ins.', diameter
by boiler barrel, 4 ft. 3 ins.; length of ﬁrebox, 2 ft. 8 ins.;
0
width of ﬁrebox, 3 ft. 5} ins.; height of ﬁrebox, 4 it. 3 ins.;

/
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This was themistakein the CaledonianRailway model referrai to—
as several makersof the model will bear witness. It is corrected
in “ The Model Locomotive." On Mr. Dearden'smodel, with the
original dimensions, careful test showed the cut-08 to be ﬁve
eighths of the stroke in full gear. Now, no reallocomotiveis ever
provided with less than 75 per cent. cut-oﬁ in full gear; often
77 per cent. or 80 per cent. is the ﬁgure. In a working model
80 to 90 per cent. is preferable. Therefore, beware of too much
advance and too little eccentric throw. Our diagram gives the
leading dimensions of a suitable gear. (I.V.$., Intermediate
valve spindle; 'B.E.R., Backward eccentric rod;
F.E.R.
The details may be taken from Fig.
Forward eccmtrlc rod.)
r38, page 159 of the above-named book. (2) The casting
should be as thin as possible. About {in. thick (ﬁnished) will
generally sufﬁce to prevent the porous nature of the eating
causing an leakageunder pressure. The metal should not be too
hard or brittle so that the casting may be hammeredall over to
close the pores, before it is ﬁled up. The mat of the boiler may
be of r-ioth in. copper. If the barrel is made of tube, then
\Ve do not recom
5-64ths in. thicknesswill be ample for this.
mend using a cast backplate. We would advise a cast front tube
ﬁrebox tube plate, foundation ring, and Belpaire throat
p}ate,
p ate.
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Link _ Motion.
Queries:
[818] Model Locomotive
E. M. S. (Wolverhampton) writes: (1) Would you kindly give
me right measurementfor throw of eccentric using Stephenson
link motion on a model of a Midland locomotive, ﬂ-in. scale, as
I seeon looking back at a number of queriesthat it seemsto differ
even with the same cylinder dimensions. Cylinders, 11-16thsin.
by 1} ins.; steam ports, 3-32nds in. by Q in.; exhaust port,
3-16thsin. by I in.; port bars, -3znds in.; lap, 1-2othin. Cale
donian locomotive (Pearce's)
r901 had l-in. throw, although
and port bars were the same (though lap was i-16th in.
guts
gun-metal
stead of 1-2oth in.
What thickness should
casting for backplateof Be paire ﬁrebox be, and what gaugecopper
for the rest
“
(1) This matter discussedvery fully in Greenly's book, The
Model Locomotive: Its Design and Construction," price Gs. net,
6s. 4d. post free. Everything depends on the shape or type of
link used; the length of eccentric-rodsalso aﬂects the angle of
advance of the eccentric. The importance of this may be seen
from the fact that
2-in. scale model G.N.R. with an
ins. was well provided in the
eccentric travel of no less than
matter of lead and in early cut-oil with only r-roth in. advance
of eccentrics. This was entirely due to the shortness of the
rods. In the model Midland we would not advancethe eccentrics
more than 1-64th in.,
at all, and leave everything in the way
of lead to the angularity of the rods, which cannot, in 4—4—0
type engine, be very long. The lap required will be about
r-3znd in. The travel of the eccentric should not be less than
in.; probably 13-32ndsin. would be ample, but
as well
you increase
to note that 7-r6ths in. would not be too much
easy to lose
the length of the expansionlink in proportion. it
valve travel in model locomotive with Stephenson link motion,
but enough not providedby the eccentricsthen there trouble.

K. (Fleet) writes:
[789] Model Marine Boiler.
wish
'
to makea Cornish type boiler to drive Stuart No. M.T.B.
e,
and propose to use the following dimensions; Length, 10 ms.;
outsidediameter, ins. firetube, :5 ins. with about six vertical
tubes (about in.). Are thesedimensions suitable? and would
this boiler keep 45 lbs. of steamwith double-burner blowlamp
In your answer to Query 581, in your issue of October 27th, you
recommend ﬁrctube of elliptical section.which should greatly
refer. Where could obtain such
tube (about ins. by
_supposethis sectionwould be more liable to collapsethan true
circle? Finally, what
the objection to soft-solderingthe water
tubes
have made one boiler entirely with soft solder, and
works very well; but owing to faulty design cannotget the blow
burn properly. Can you improveon my suggesteddimen
lamp
sions
Firetubes of 2} ins. diameter must be well stayed with cross
water tubes,and of fairly stout material,otherwisethey will collapse
between the ﬁxings of the water tubes. That
why elliptical
tubes are better in some respects,as vertical water tubes may be
employed,and where there are no tubes (at the sides) to stay the
furnace, the radiusof the furnacetube sufﬁcientlysmall to enable
it to resistcollapse--that is, whereall ondin
pressuresand thick
nessesof metal are employed. It obvious at for high pressures
the tubes must not be soft-soldered. The joints would not be
strong enough,especiallyat high temperatures,to enablethe water
tubes to act as stays. Furthermore, should the water be allowed
to run low, the boiler
practically ruined. It would be difficult
to solder up one of the water tubes in the centre of the furnace,
commenceto leak, without taking the whole boiler to
should
pieces. With regard to the oval tube for furnace,the best thing
to knock down on woodenmandrel pieceof circular solid-drawn
tube,of suitable size, to the required shape. A 4i-in. boiler will
run the No. engine. The furnace tube may be ins. by 2} ins.
across the minor and major axes,respectively.
P. (Glasgow)writes: Would you kindly
[545] Are Lamps.
tell me what
the cause of the negative carbon burning away
altogetherbefore the positive one in arc lamps and how to remod
the fault—Ls
the current bein too high or too low?
have
got charge of an arc lighting pant and dynamo. Would you
.
to

tubes, 19¢),1}-in.; working pressure,180lbs. per sq. in.; heating
surface—-tubes,455 sq. ft.; ﬁrebox, 54 sq. ft.; grate area, 94 sq.
feet. The regulator, whistle, vacuum, and hand brakes can be
operated from either end. These coachescan operate on grades
up to 1 in 40, and also will attain speedsof 30 to 40 miles per
hour.

3l-irv. GAUGE MIDLAND LOCOMOTIVB.
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kindly let me know what books I could get dealingwith are lamps
and ﬂame arc, and how they are constructed,so that Iwill thor
oughly understandthem. I cannotseemy way to getan expensive
book yet.
Probably you have the lamp wrongly connectedup, the negative
two, and vice versa. See the
carbon being' actually used as
How It Works:
articles on
he Electric Arc Lamp," in our
issuesof November 16th and November 23rd, 1905(3d. per copy
free). We can recommend Zeidler 8: Lustgarten’s boo
post
‘ Electric
Arc Lamps," 55. net. Most of the general electrica
text-books go pretty fully into the subject of arc lamps.
Specific Resistance:
Coefficient:
[843] Temperature
“ l-lsocznoc
"
Mill-Foot.
(Barrow-in-Furness) writes: In
looking through a modem catalogue I came across the following,
and would feel obliged if you will kindly explain their meaning,
viz.: (1) Temperature coefﬁcient, o-ooo7°-C. (2) Speciﬁc resist
ance, 8-13 at 159C. (3) Resistanceper mil foot, 514 ohm.
increase in resistanceas their temperature is
(i) Pure metals
“ temperature
raised. The
coefﬁcient" is the factor by which
the resistance(in ohms) of a metal must be multiplied to ﬁnd the
increase of resistance per degree of rise in temperature. The
particular specimenof metal which you have under consideration—
mercury, probably—increases its resistance by r-7o,oooth per
ade of rise in temperature. (2) The “ speciﬁc
degree Centi
”
resistance o a substanceis the resistancebetweenopposite faces
of a cube of that substance,i centimetrein length. (3) A “ mil "
(r-rooo in.) is the unit employed in measuringdiametersof wires.
The phraseyou quote means that 514 ohms is the resistanceof a
piece of wire one mil in diameter and one foot in length.
[8491-Misfiring of Gas Engine.
J. P. 8. (Leeds) writes:
I should be glad of a remedy for the following trouble with a
26 b.h.-p. gas engine,ﬁtted with hot iron tube ignition and with
out any timing valve. When the engineis running, the ﬁrst charge
of a series of charges drawn into the cylinder very rarely ﬁres,
but the second time a charge is drawn in it is ﬁred and causesa
nasty bump; engine then continues ﬁring right until governors
draw pecker blade clear and engine has a miss; then upon the
next seriesof power strokes the same thing occursagain—theﬁrst
charge drawn in does not ﬁre, but second ﬁres with a bump,
and succeeding charges ﬁre all right. Thei 'tion tube is kept
plenty hot enough, and I have tried regulating the gas, but as
yet no permanent beneﬁt has resulted. Everything else about
the engine appearsto be all right; of course,the bumpingis more
disagreeableas load gets up to full. The engine runs on town's
gas. My own opinion of this trouble is, that the tube gets foul
and will not ﬁre the ﬁrst charge after a miss, but will ﬁre the
second, and that the trouble can be remedied by
timing
ﬁtting
valve after the Crossley type. I have tried all kinds
0 adjust
ments. At ﬁrst, I looked to flywheel keys, then to liner joint
to see if there was any water leaking, and I then watched gas
valve and found the ﬁrst chargeof a seriesdrawn in hardly ever
ﬁred.
Your difﬁculty is one which is rather common and which can
usually be overcome by fairly ordinary means. It would be
_necessaryto know, of course, the make of engine, the length of
time it has been running well, and since when it developed these
faults. Better still, of course,would be a personalinspectionof the
job. However, the causeis clearly misﬁring, and if you get back
to the original conditions of running—that is, the conditions
obtaining when en inc was running satisfactorily—the trouble
will automatically d ppear. There are severallikely causes,and
although you may possibly have looked to thesematters already,
we give them below. (i) Faulty ignition tube. (2) The tube
being screwed too far into the ﬁring block, due to wear in the
latter, thus partially obstructing the ignition passage. (3) The
ignition passageitself having becomefurred up, or, the opposite
extreme, burnt away so that the hole in ﬁring block has become
too large. (4) The exhaust partially obstructed in some portion
of the exhaust pipe. Beyond these points, faulty adjustment of
the settings will, of course, account for a great deal, but we pre
will ﬁnd all thesepoints fully
sume you have looked to that. You
explained in Runciman's book on “ Gas and Oil Engines,” which
can be obtained from our publishers at this address, price 7d.
post free.
Axle-Boxes. E. C. B. (Prest
[320] Model Locomotive
bury) writes: I am about to build a small l-in. scale 0—4—4
tank locomotive,and should be glad of your advice upon the
tylpe
to
owing point in my design. I propose to mount the driving
and coupled wheels,which are 2 5-roths ins. diameter, on springs
arranged as in Tm: Moon. ENGINEER steam locomotive. How
must I arrange springs so that wheels are in alignment—LA, the
coupled and drivmg wheels,and also each pair of wheels? How
are springsto be adjustedso that centreline of motion cuts through
axle centre line ?
The things you require are not to be attained in actual practice.
Theoretically, of course, it is advisable that perfect alignment
should be obtained; and, therefore, mounting a locomotive on
springs, is, as regards perfect steam distribution and also perfect
ﬁtting of the coupling-rods, quite an unmechanicaldevice. But
no locomotive would keep the road or keep itself together for
any_lengthof time if it had no springs. In many models,especially
those with joy’s valve gear, the driving wheels are not ﬁtted
with spring and sliding axle-boxes. Where, however,springs are
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essentialor desirable,a much strongerspring may be ﬁtted to the
driving wheels, so that the vertical movement is slight. Of
course, this procedurecausesthe load on the drivers to ﬂuctuate
Within Wide limits, but the question of rail strength hardly affects
_modellocomotive construction. The position of the axle-boxes
in _thehorns s adjusted when the engine is completedand whibt
it is on the rails, by the nut on the bottom. It is not a bad
idea to centre-punch the edge of the face of the axle-box with a
small dot, and similarly punch the frames,so that when the punch
marks are coincident the axle-box is in the correct centre line of
motion. If the axle-box is large enough in the ﬂange it will be
possibleto see thesemarks through the spokesof the wheel. The
footplates of the locomotive must, of course, be parallel to the
rails, and in a coupled engine, if this is so, the axle-boxes will
be in alignment, supposing always that the coupled wheelsare of
exactly the same diameteron tread. The locomotive as a mech
anical dewce is very much of a compromise, and this is largely
due to_its being a machine which has to travel over a surface
which is not absolutely level.

The News of the Trade.
‘

Revierosdistinguishedby an asterisk have been basedon radical
Editorial Inspection0/ thegoodsnoticed.
'Messrs. (ioodwins' 3-ln. centre Screw-cutting Lathe.
Referring to the notice of this lathe in our issue of October
13th last, we have now made an inspection of one of these tools
and our Laboratory reports as follows :—-“The lathe of Messrs.
Goodwms, Engineers. Leek, Staﬁordshire, was exhibited at the
recent .Motor-car Exhibition, Olympia, London. We consider
that this lathe is of good value for the price charged,and, taking
the tool on its merits as a whole, our opinion is very favourable.
It is of similar design to that of a large engineer’slathe. The
nuts on the screw-cutting gear are of neat and special shape,
Indicating that the maker has given some careful thought to the
arrangement and design. A neat reversingarm and stud is ﬁtted
to the-screw-cuttinggear for use when cutting left-hand threads;
the driver plate is ﬁtted with an adjustable pin; the cross slide
has an ample amount of travel across the bed; the fast head
stock is of stron box design; all slides are ﬁtted with adjusting
strips; the sad e is well designed for boring purposes. These
are good points in what is, regarded altogether, a good useful
tool. We are particularly satisﬁed with the stiffness of its char
acter._ In this sample there were one or two minor defectswhich
should be improved. The centreswere not quite in line, though
the error was small, and there was too much back-lash in the
head screw. . The teeth of the screw-cuttingchangewheels
gjqppet
not, in our opinion, permit the wheels to gear suﬁciently.
The nut of the leading screw was somewhat slack in its slide,
with the result that it jammed and did not freely disengage. Some
oflthese defects may have beendue to damageor want of adjust
ment, the lathe beingexhibited under unfavourablecircumstances.
We also suggest that it would add very much to the convenience
of the user if a rack motion could be ﬁtted to the saddle; as at
present arranged the saddle requiresto be pulled along by hand."

New Catalogues

and Lists.

0. Bowron. $7. Edgware Road, London, W.—Mr. Bowron,
who for many years past has carried an excellent stock of new
and second-handelectrical apparatus at the above address, now
announces a clearance sale prior to the expiration of his lease.
In the list of the goods offeredthere are a number of bargains in
motors, d amos, switches, starters, transformers, instruments,
ceils, wir ess apparatus, telephone and telegraph instruments,
and physical apparatus. A separatelist deals with phonographs,
gramophones,and records; another circular also receivedis de
voted to oscillographs.
Siemens Bros. Dynamo Works, Ltd.. Tyssen Street.
Dalston, N.B.-—We have received a revised price l'mt 4a8 of
“ Onewatt”
lamps.
of this leaﬂet, printed with con
tractor’s name and aguantities
dress, may be obtained by any member of
the trade. The ﬁrm also advise us that they are now placin
upon the market a 200 c.-p. “ Onewatt ” lamp. This lamp wil
be made for
from 100to 130 and 200 to 250 in 200c.-p.
The efﬁciencvoltages
of t e lamp will be preciselythe sameas that of the
roo c.-p. "
ewatt” lamps at present on the market, and the
ﬁlamentsare madeof drawn tungstenwire. As the character'mtics
of the new lamp are exactly the same as the previous lamps, it
is expectedthat
the same
The prices
"
of the zoo c.-p. thriynwillenjoy
ewatt’ amp will apopularity.
so compare favourably
with those of other types of high candle-powerlamps at present
on the market.
will be supplied with 8.5. or 8.6. ca as
They ulbs only, the sizes of which will be 9 ins.
required as spherical
mg by 6} ins. diameter.
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The Editor’s Page.
E have consistently advocated the practice
of mechanical work, on account of the
beneﬁcial effects derived by anyone who
engages in it, apart altogether from the actual
constructional results obtained. It is in itself a
training, not merely for the hands, but to the
mental faculties and general disposition of the
worker. This opinion has been further conﬁrmed
and School
since we established our Laboratory
of Mechanics, but we are again supported by
the opinion of so eminent a scientiﬁc authority as
Sir ]. ]. Thomson, F.R.S., Cavendish Professor of
Experimental Physics, Cambridge. In his presi
dential address to the Junior Institution of En

London, on November 15th—an address
which we recommend all engineering students to
read—he advises every student of pure science to
have a workshop, not on account of what the
student will make, but that he may become
In effect, Sir
familiar with objects in motion.
J. 1. Thomson recognises that unconscious bene
It is interesting to
ﬁcial effect which we refer to.
note that Sir ]. 1. Thomson has himself proﬁted
He started life with the
by mechanical training.
intention of being an engineer, and possesses a
certiﬁcate of proﬁciency in engineering, obtained
under Professor Osborne Reynolds, at Owens College,
Manchester. He remarks that his short training
for that profession has, he thinks, had a distinct
inﬂuence on his work in physics and on the way
He says that
he regards physical phenomena.
not
hamper them
should
science
in
pure
workers
selves by considerations as to the utility of their
work. Sir J. J. Thomson incidentally gives as
of faith in
one of the most conspicuous examples
science with which he is acquainted, that of the
Badische Company, who are said to have spent
twenty years and nearly a million sterling working
at the solution of the problem of making artiﬁcial
and before they
indigo before they succeeded,
obtained any pecuniary return. This is a remark
able lesson to those who are discouraged in their
eﬂorts to make improvements in arts or industry,
and to employers and capitalists who expect
immediate success to their ﬁnancial support.
gineers,

‘

O

Q

The London Society of Model Engineers had
rather a. momentous annual general meeting on
Financially the Society is in a very
the 29th ult.
and the report for the year
condition,
prosperous
and suc
just ended shows that a very enjoyable
lectures, visits
cessful
programme of meetings,
out.
and social functions had been duly carried
In spite of this, however, there has been a feeling
as
that the Society has not grown in membership
considering
rapidly as it might have done, and in

i
l
\

December 8, 1910.

the probable reasons for this the committee came
to the conclusion, amongst other things, that the
title of the Society was too restricted in character.
They felt that there were many people who, while
not perhaps interested or engaged in actual model
making, were interested in some form of engineer—
ing from an amateur point of view, and would,
perhaps, join the Society were it not for the im'
they derived from the title that the
pression
members
were
limited to model makers. The
committee therefore proposed that the title should
"
be altered to
The Amateur Engineering Society."
It was very interesting, and we may say gratifying
to ourselves,
to notice in the discussion which
followed the very strong feeling amongst the
members
that, while some modiﬁcation might be
" should
“
Model Engineers
desirable, the words
not be dropped from the title, and an alternative
proposition was put forward that the name should
“
The Society of Model and
be altered to read
This was carried by
Experimental Engineers."
and we personally
an overwhelming
majority,
feel convinced that the members have done a wise
thing. The expanded title, while, perhaps, not
fully describing the ﬁeld of the Society's opera
tions, certainly hints at a broader range of in
terests than did the original title, and will, we
think, prompt many to enquire as to membership
to join
who otherwise might not feel disposed
what they regarded as a strictly model making
society.
Q

l

C

several
interesting letters
We have received
relating to our draft set of rules for model speed
boat racing. We hope to be able to ﬁnd room
for this correspondence in our next issue.

Notices.
Spon and
Sole
' ts for United States, Canada, and Mexico:
, 123, Liberty Street. New York, USA, to whom
Chain
all sublcripﬂons from thesecoma-is should be eddrmud.
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[The asterisk (') denotes that the subject is illustrate-11.]

FAQ.
529
530
532
555
536

2-in. Scale Model G.N.R. Locomotive'
..
Lessons from the Laboratory‘ . .

.
. .
.
.
. .

..
..
..
..
Waves‘..
A New Dynamo System for Car Lighting‘
. .
A Small Power Vertical Boiler‘. .
Practical Letters from our Readers‘ ..

..538

A

Simple Model Steam Engine Construction'
.
..
Model Aeroplane Notes ..
..
..
..
Motor Cycle Notes'
Oscillations
and
on Electric
Experiments

The Society of Model Engineers
..
..
Queries and Replies“
The News of the Trade . .
New Catalogues and Lists
The Editor’s Page

. 539
. . 543
. . 545
. . 547
.. 548
. 551
.
551
. 552

Model ﬁngineer
And Electrician.

A

JOURNAL

OF PRACTICAL

MECHANICS AND ELECTRlClTY.

MARSHALL. Al.MECH.E

EDITED BY PERClVAL.
VOL.

NO.

15,

railing:

1910,

Triple Expansion T.B.D. Engines.
By G.

NORMAN

(Calcutta).

Fnour VIEW or Toarnno Boar DESTROYER ENGINES.

GIVE
all

herewith two photographs of a tripleexpansion T.B.D. engine, thinking it may be
of interest to some M.E. readers.
The overlength is 10* ins., including
thrust-block,

i

l

By G. NORMAN.

and height 7Q ins.
This work has occupied most
of my leisure time the past two years; it makes
a handsome model, and I feel quite sorry it is now
ﬁnished, the complete change from the stress of
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business to this hobby being most congenial to me
and beneﬁcial to mind and body, although in this
hot and enervating climate, heavy ﬁling, etc.,
I made the
is sometimes
rather hard exercise.
whole, with the exception of some of the r4 B.A.
bolts and nuts, the nuts especially being too much
of a watchinaker's job for me, although I am prob
ably gifted with an average amount of patience and
I have often wondered how many
perseverance.
readers have tried their hands on 14 BA. nuts——
what they said when they dropped one, and whether
The cylinders are all
they ever saw it again!
the pump
steam-jacketed, and work smoothly;
All the turning,
also does its suction work well.
etc., has been done on my Drummond 3Q-in. lathe,
driven by a } h.-p. electric motor, and there could

Motor Cycle Notes.
By

parts.

"

PHGZNIX."

The Olympia Show.

The Cycle and Motor Cycle Exhibition, held at
Olympia recently, was a success in every way.
The daily attendances were phenomenal, and the
interest taken in the motor cycle exhibits absorbing.
The number of ﬁrms exhibiting motor cycles,
or accessories for use therewith, showed a vast
as compared with the Stanley Show of
increase
last year, and some noteworthy developments were
to be seen.

Taken all round, however,

Bacx VIEW or T.B.D. ENGINES.
The chequered
hardly be a better tool.
plates
for the top of cylinders and the footplate bothered
me a bit, not being able to get sufﬁcient traverse
with my milling attachment.
This difﬁculty I
ﬁnally overcame by cutting the indentations with
as it
a iretsaw—a. laborious task of patience,
a guide-plate being clamped on at
necessitated
the proper distance between each sawcut.
Being only an amateur, I am much indebted to
Mr. T. ]. Lock, of High Holborn, for numerous
hints, without which advice I should have been at
a loss how to machine some of the more intricate

December 15, 1910.

the general

tendency

By G. NORMAN.

with most ﬁrms appears to be to develop on stan
dard lines, the single-cylinder 3} h.-p. engine
being the most popular of any, while a good number
of medium weight machines,
ranging in power
from 2} h.-p. to 3 h.-p., were exhibited.
The
“
"
Rex
dropped frame—ﬁrst employed by the
ﬁrm—is being largely used, it giving a low saddle
position and imparting to the machine as a. whole
"
"
a
fast
which latter, as many pur
appearance,
chasers openly confess, is one of the things they
are out looking for.
A slight sacriﬁce of tank
capacity is doubtless involved, but this is a small
matter, and one which can be practically ignored.

December 15, 19:0.
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The ﬁnish of the majority of the machines left
and abundant evidence
nothing to be desired,
existed to show that the makers are keenly alive
to the fact that the rider's convenienCe must play
an all-important feature in the drawing of the speci
ﬁcation.
His comfort hardly receives all the atten
tion it demands as yet.
"
Machines of the “ monster class, with enormous
engines, were few and far between, the 5-6 h.-p.,

"
THE “ Roc
Moron BICYCLE wr'rn CARDAN

included several examples of larger engines, such
as 7 h.-p. and even more powerful ones.
The principal novelties were to be found on the
"
Rec" stand, on which were shown a single
cardan shaft
frame,
tracker, with pressed-steel
drive, and other special features; while immedi
ately adjacent to this was a motor tricycle, with
comfortable and cleanly, if
body—a
enclosed
somewhat odd-looking, vehicle.
The “Norton” exhibit included some
noteworthy examples, and included a large
single-cylinder model, designed for side car
work, with 4 h.-p. engine and two-speed
"
"
bicycle,
pedal-motor
gear, and a tiny
weighing 65 lbs., this, however, being
shown in an unﬁnished state.
Variable gears and free engine clutches
and very
are greatly on the increase,
many of the stands included an exam
ple of construction in which this feature
Of the medium weight
was incorporated.
machines, one that took my fancy very
"
New Hudson,"
considerably was the
a taking-looking 2} h.-p., with Armstrong
hub.
three-speed
" Enﬁeld " is another
The chain-driven

smart-looking machine, and with its twin
and variable gear, it
2% h.-p. engine
"
"
mount, even
should be a go-anywhere
for a heavy-weight rider. Interest centred round
"
"
"
Rex
stand, and
the 7 h.-p.
Sidette,“ on the
"
" also created as usual, 3.
Scotts
the two~stroke

SHAFT DRIVE.

with two-speed gear, being apparently considered
ample for side car and other passenger work,
although as a matter of course the Exhibition

THE “Scorr” TWO-STROKE

'
555

MOTOR

CYCLE WITH

SIDE CAR.

'
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ﬁrmly held to M Mr and N by the friction betwcen
their surfaces, the drive passing to the main shaft X
and thence into the gearbox.
The releasing of the clutch is accomplished by
means of a pin, which slides inside the main shaft
and is operated by the coarse pitch screw F, which,
in turn, is operated by the lever E, this lever being
connected to a foot lever conveniently situated on
the left-hand side of the machine. This pin butts
against the adjusting screw E, and separates the
plates M and N, thus freeing the gear ring 0,
and allowing the engine to run idle.
This arrange
ment enables the rider to set the clutch for any

very favourable impression. On the last-named
stand the very taking side car combination illus
trated herewith was shown.
The accessory dealers were there in force, and
It made me wish I had a third machine upon which
to mount some of the very attractive-looking
I am
along the galleries.
appliances exposed
afraid, however, that if certain of the accessory
people do not restrict the size and weight of some
of their goods, we shall have to stipulate for
another 1 h.-p. all round to help carry the acces
sories alone.
A great boom

December 15, 1910.

in the motor cycle movement is,
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is

and it will remain in
degree of slip he requires,
the position adjusted.
The clutch
easily acces
sible and adjusted, and
is claimed that all end»
thrust
eliminated while in the driving position.
Queries re Belt and Chain Drives.
Two correspondents have asked
my advice
in matters connected
with the transmission on
motor cycles.
The ﬁrst tells me he
thinking
of applying aﬂat belt drive toamotor bicycle he is
at present ﬁtting up, and wants to know whether
there are any serious objections to so doing.
He
thinks that where the power of a large engine has
be
to
transmitted to the road wheel
must be
better to follow workshop practice, and have a
wide belt on a ﬂat surface in place of the V-shape,
“
in which, he says,
the frictional losses must be
is

it

very great."
It
true that to secure good results a \"-belt
must be adjusted fairly tightly, and the belt must
grip the engine pulley, unless slipping
to be
set up.
It does not matter so much about the
rim,
back
although there, as well, the ﬁt should be
one.
The surfaces in contact between
good
belt and pulley are individually small, but in the
they are not so insigniﬁcant in area.
aggregate
The wedging action of the belt relied upon for grip,
losses
and
by friction must in some degree occur.
is

is

The Hendee Manufacturing Company, makers
of the “ Indian " motor cycles, are now ﬁtting a
free engine clutch to their machines, which, as my
readers
doubtless know, are of the chain—driven
type. Purchasers have the option of a simple
chain drive, free engine, or two-speed and free
engine model, and at present the majority show a.
preference for the second of these.
The clutch—of which a sectional illustration
appears on this page—is of the multiple-disc type,
the frictional surfaces consisting of steel and Ray
bestos.
The engine drives by chain on to the
sprocket ring 0, which latter is free to rotate
around the shaft X as it runs on small rollers carried
by the backplate NN, being ﬁrmly ﬁxed to X
by the keys Ni. O carries with it the plate ring Or
by means of dogs, which lock them together. The
plates M Mr and N are Raybestos-faced, and
rotate with the main shaft X, as they are all three
held together by pins (not shown in the drawing).
The plate M, however, is free to slide endways
on the shaft X, and is normally forced towards N
by the four springs S in the thimbles T. In this
position the clutch is in, and the rings 0 Or are

Cvcurs.

,

The Indian Free Engine Clutch.

Innran Moron

is

undoubtedly, upon us, and rgrr will, I fully believe,
be a bumper year for all concerned.

:

is

CLUTCH
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Proposed

Boat Rules.

Speed

To THE EDITOR or The Model Engineer.
few
be permitted to make
DEAR SIR,—May
think all the
remarks re the proposed rules?
proposals are good and fair to all, except Rule 2,
and the circular course.”
Clause
"
hulls, and this
debars
sharpie
Clause
class of boat has been the one to bring record
Per
high standard.
speeds up to the present
abhor the "sharpie"; but seeing the
sonally,
great advantage these boats possess over the
un
boat, i.e., where power
round-bottomed
limited, and the great speeds that have been
am inclined to think,
attained—which otherwise,
would not have been approached with a round
bottomed boat—I think it a mistake to exempt
them from competing.
Perhaps the most serious trouble is that, owing
to the radius of the bilge being so large, the rule
is going to stamp out such ornamental sterns as
the round, slipper, torpedo, and their variations.
In these sterns we can put, so to speak, the ﬁnish
ing touches to a design, and take away more or less
there are
of the stiﬂness of the upper body. Also
" which lend
many modiﬁcations of the "sharpie
to speed, and to prohibit such craft
themselves
putting a serious check on the progress of model
launch design.
The hydroplane pure and simple is neither ﬁsh
nor a good red herring, but the normal type of
boat
yet to see light which can hold its own
The much
with a hydroplane, power for power.
think, be attained by
talked-of 3o m.p.h will,
put on the
one of these craft, and, again, a check
\Vhy turn them out? Put
of design.
progress
them in a class of their own, certainly, but let
the old boxes have a chance.
haven't previously
The Circular Course.-—As
taken a hand in this controversy, perhaps, Sir, you
will allow me to just say one or two words on the
condemn this method of racing at
subject.
once, for the only reason that any fool can run a
launch attached to a pole by means of a piece of
string; but it takes a good man, with plenty of
patience and perseverance, to run a model 100 yds
in a straight line—Yours faithfully,
C. F. BRIERLEY.
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Motor cyclists may, perhaps be
ardoned for
“
"
Reﬂex
thinking that a red rear light’of
type is only required by the night-riding pedal
cyclist.
There, however, they are wrong, for all
of us know what
to be overtaken at times by the
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A Useful Accessory.

The
i

Altthis said, however, the V<belt is incontestably
superior to the ﬂat belt where motor bicycles are
The ﬂat belt must, to be of any good
concerned.
for drivmg at a very high speed, have ample
surface contact, and seeing that it is impossible,
for reasons associated
with the gearing of the
machine, to employ a really large engine pulley,
it_becomes next to impossible to obtain a suitable
width.
The relation between width and diameter
is
an all~important one, and although ﬂat belts
have been used with fair success on motor cycles
the plan has been wholly abandoned in favour of
the V-design.
The other correspondent wishes to know whether,
on the small'powered lightweight in his possession,
he could alter the drive from belt to chain, and he
“
goes on :
I don't see why it should be necessary
to use a countershaft, so I propose to employ just
the one chain direct from the engine shaft sprocket
to the one on the back wheel.“
If he does this he will, I fear, regret it. The
countershaft idea, with two chains of moderate
length, does away with the probability of chains
jumping the sprockets, as would happen in the
of
\Vith
length.
case
a Single chain of increased
too, some means must be devised for
Sham drive,"
the starting effort, or, in other words,
softening
allowmg for a small amount of slip, giving approxi
the
mately
same result as the flexibility of a belt
when starting or gathering speed after checking.
The countershaft system facilitates this, and has
no corresponding disadvantages, so, if my corre
pondent is wise, he will follow the lead of others
whose ideas have proved to be right.

Electrician.
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a
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To rm: EDITOR OF The Model Engineer.
SiR,—In response to your request for

DEAR

the method adopted

be allowed to discuss brieﬂy the reason
May
for the existence of a classiﬁcation rule, and what
Is the object of a classiﬁ
its object should be?
cation rule to attempt to equalise speeds, or is
take it
class of hull?
one-design
to produce
the ﬁrst oaniz"
that the object of the rule
the speeds of the various
to equalise,
possible,
boats, and to produce better sport and more
le
good, but can
exciting racing. Theobject
accomplished by the proposed rules, and does any
one seriously consider it possible that any rating

it

I

is

it

is

is

I

excellent one,

a

h-p. car none too carefully driven. Again,
advis
when stopped for some reason or other, it
able to show a rear light on a dark country road,
and the neat-looking number-plate and reﬂex light
combined, known as the “Autolite” number plate,
Company,
and sold by the Priory Accessories
of Coventry at a very small price, exactly ﬁlls
am using one of these plates,
the requirement.
and, besides its utility, it gives the rear of the
machine quite a smart appearance, with the red
centre to the number-plate.
6o

an

is

idea
bad.

if

Cvcuzs.

I

“AUTOLITE” REAR NUMBER PLATE ron Moron

is

is

I

suggestions as to the above send you the following.
a good
The idea of a general classiﬁcation rule
one, and due credit should be given to those re
sponsible for the idea; but while the underlying
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rule will ever place boats of speeds varying from
2 to 20 m.p.h. upon an equality ? The only solu
tion thus far lies in a handicap, and not in any
tax on any particular type or style of hull.
Take an instance of three boats of the same
length, and all produced under the proposed
rule: A is ﬁtted with a ﬂash steam plant, B
with a petrol motor, and C with an electric
motor. Here you have boats exactly alike, as
far as hulls are concerned, but with varying powers,
and it does not require much search to ﬁnd that
the fastest boat will be the one having the highest
powered
plant installed. For racing purposes the
boat having excessive power will be easily ﬁrst,
while the boat of more moderate power—which
might, were the designer allowed a free hand in
drafting his hull, approach closely
to the fast
boat in point of speed—will be out of it alto
gether under a hull tax.
This leads directly to the question of hydroplanes.
It seems to be the general opinion that a hydro
plane is bound to be fast, no matter what power
be installed.
Such is not the case, hydroplanes
requiring proportionately a higher power than the
boat of more normal type. The speeds of recent
winners in THE MODEL ENGINEER competition
are not alone due to the fact that the boats are
hydroplanes, but to the fact that they are ﬁtted
with a very efﬁcient high powered plant.
Now
a boat of more normal type, ﬁtted with about the
same power, should closely approach these speeds.
That such is the case I have recently proved to
my satisfaction.
I notice a correspondent suggests separating the
hydroplanes from the boats, and also that under
the proposed rules any boat not classed in the ﬁrst
portion of the rule is to be considered a hydroplane.
What an absurdity] and here is an instance. In
your issue of February 18th, 1908, page 153, are
shown the drawings of the metre boat Scarlet
Runner, which boat is most emphatically not a
hydroplane, but a boat of normal type; but by
reason
of its rectangular section,
easy of con
struction, and as efﬁcient as the round-bilged craft,
yet under the proposed rule such a boat is to be
classed as a hydroplane.
\Nhy? A round bilge
does not constitute a. boat, nor a ﬂat ﬂoor a hydro
plane.

Again, in the proposed rules no restrictions
A
imposed on the use of auxiliary planes.
hydroplane can be produced by adding planes to
the boat of normal type, and so under the proposed
rule you get the very class you try to avoid.
But why this outcry against the hydroplane,
and why separate the classes? If one man can
build a hydroplane, so can another. Why should
the man who is up—to-date be penalised
for the
benefit of the owner of the prehistoric old crock
of a speed of 4 m.p.h. ! If the prehistoric gentle
man wishes to race, let him build an up-to-date
craft.
The Marine Motor Association, who control the
full-size racing boats, make no attempt to separate
the classes, rightly allowing the hydroplane to be
a perfectly legitimate type of hull, and allowing
the same to compete with boats of normal type.
In the end the object is attained without any
prohibitory rules, hydroplane meeting hydroplane
in the fastest types, while at lower speeds we ﬁnd
boat a ainst boat. Why not the same in model
Is the hydroplane to be outclassed
racing‘
at
are

the request of the owners of the slow old tubs P
\Nere the hydroplane capable of showing its stern
to everything aﬂoat, there would be some show
of reason in their request; but where such is not
the case, and where the boat can approach the
hydroplane why all this fuss ?
What will be the eﬁect of the proposed rules,
and will they add to the sport or will they do
otherwise?
In my opinion, such rules will ulti
mately completely ruin and kill racing altogether.
The old unrestricted rules, such as were in use
at the ﬁrst regatta, produced better racing than
their successors.
If we must have classiﬁcation rules. we must see
to it that they are drawn up on a proper basis.
I would respectfully suggest a re-drafting of the
proposed rules, and the substitution of some rule
which arrives at a fairer comparison. In taxing
hull types no one can bring down speeds to a
common level, and the effect of a hull tax can only
be a retarding of hull design.
Instead of being
allowed to introduce any improvement into our
designs we are to be tied down to a stereotyped
class, from which we are not to be allowed to
deviate under penalty of being classed as hydro
A hull tax is wrong—wrong both in
planes.
conception and in effect, for no amount of bull
tax can ever produce good racing while power is
left untaxed.
Here is the crux of the whole
matter. While hull improvements do, to a certain
extent, add to a boat's speed, and while an easily
driven class of hull is undoubtedly best, yet how
can anyone ever imagine that by such perfection
of his hull design he is going to beat a boat of
the same length having twice the power.
The only
fair method of rating any power driven craft is
to take as one item of the rating the power of the
propelling plant. This is done in full-size work,
and I fail to see that it cannot be accomplished
with the model.
A parallel case occurs under the
Length and Sale Area Rule, and most particularly
under the International Rule.
Here not only is
the hull taxed, but the propelling power is also
restricted. May I be allowed to suggest that in
some such rule rests the salvation of the sport,
and that a rule based upon the suggestion given
above, viz., a power tax, be used; and there will
then be no cause for any separation of hull types,
but merely a length restriction and a restriction
on the total power allowed.
May I be allowed, in conclusion, to point out
several defects in the proposed rules as they stand,
taking them in the order published?
I. The lengths would be better expressed in feet
and inches.
(a) Over 40 ins. over-all, but not exceeding

60 ins.
(b) Over 24 ins., but not exceeding 40 ins.
(0) Not exceeding 24 ins.
The length for measurement to be length over
all, including any mouldings from the fore side
of the stem to the after side of the transome.
2. (a) How is rule (a) to read?
I presume it is
meant to apply to the half~breadths,
but it
could be read to apply to the sheer plan.
(b) Why insist on decks when the absence of
such protection entails its own risks P
(c) In this rule nothing is said as to any smoke

stack being allowed, although a safety
valve is provided for.
The effect of in
sisting on all plants being installed below
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DEAR SrR,—I should esteem
a favour
you
could spare me some of your valuable space in
which to voice a few opinions on the above Subject.
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To THE EDITOR OF The Model Engineer.
DEAR SiR,-—I have read with interest the pro
new rules and classes for governing the
posed
sport, but was rather disappointed in seeing no
scheme brought forward for regulating the contests
similar to those in use in other forms of sport, ale,
some system
of handicapping—especially
as we
“
were told
that rules would be framed that would
nearer a level with other sports as regards
place
conditions, etc." To have a system of handicapping
would make the contests much more interesting,
more productive of good reSults, and would bring
all boats competing in the same class on level
terms.
The rules at present in force are pro
ducing a type of craft with exaggerated
beam,
and there is the same difﬁculty with stopping these
boats as there would be
the length limit had
been left as
And why should beam not
was.
be limited as well, or taxed?
better,
(which
think).
Why should a IQ-metre boat with 15 ins. of beam
be allowed to compete on equal terms with
boat
ins. beam
Is
fair
‘
As a remedy for this, may
suggest that consideration be given to the system of handicapping
explained in THE MODEL ENGINEER of October
7th, 1909? This
used in the Tooting Club,
and has been found perfectly satisfactory.
We
get large boats competing against small ones, all
on equal terms; and while
would strongly approve
of the classes—either new or old—being adhered to,
yet in those classes, so that all boats might be

equal, they should be handicapped according to
length and beam.
Brieﬂy, the scheme
this
Square root of length
on L.\V.L. plus beam on L.W.L. = indicated speed
in miles per hour. Then larger boat allows smaller
boat proportion of the time taken over the course
according to difference in indicated speed, thus;
Boat 56 ins. long,
ins. beam, total, 64 ins.
Square root:8=8 m.p.h.
Boat 30 ins. long,
ins. beam, total 36 ins.
Square root =6=6 m.p.h.
Difference in indicated speed,
m.p.h. There—
fore large boat allows to small boat quarter
time
over course as taken by the larger boat.
Supposing the large boat took 20 secs. over a
given course, and the smaller boat took 26 secs.,
then a quarter of 20 equals 5; deduct this from
the small boat's time, leaves 21 secs., thus the larger
boat
the winner by
the smaller
sec.
Again,
boat took only 24 secs., then deducting the time
allowance of
secs. as before, this leaves the small
boat the winner by sec.
think
would be interesting to have opinions
in your columns, as doubtless some
expressed
system of handicapping
really necessary to the
running of boats on absolutely fair and equal terms.
might mention also that this would do a lot to
"
solve the question of
petrol versus steam" to
the satisfaction of both sides.
not
(But tell
in Gath, the steam man relies on petrol also!
see by the second clause of the general con
ditions that the circular course shall be allowed at
the option of the competitor at all speed contests.
Does this mean for the annual regatta and \Vembley
If so, this
Park Challenge Cup contests also?
does away
does not seem to be a good step, as
with all question of steering a straight course,
which always has been hitherto, and ought to be
in the future, one of the essential conditions in a
race.
Boats will be built simply for speed, and
no consideration of steering will be brought into
It will stop the development of straight
them.
surely a point
steering in fast boats, which
Or
that should be fostered as much as possible.
all attempt to build a fast boat that will steer
straight to be abandoned because it
rather
difﬁcult?
notice that all craft not coming within the
radius of bilge, etc., conditions are to be classed
as hydroplanes.
Does this mean that hYdroplanes
are to be allowed to run for the Wembley Park
Challenge Cup either under separate conditions,
or in with the other boats, or not at all
Two good points
particularly note; these are,
fenders or spring buffers to be allowed, and rules
to remain in force for a period of ﬁve years from
January ist next.
have already laid the
may mention that
above suggestions
as to handicapping before the
Secretary of the Victoria Model Steamer Club,
and have asked him to have these entered upon
the agenda, so that they may be brought up for
discussion when the question of racing rules for
this
to be done.
1911 are under consideration,
-—-Y0urs faithfully,
DENBIGH COLLETT, T.Y.C.

I

will be to produce abnormal free
boards, with their consequent wind resistance
and top-heaviness, or the use of abnormal
turtle-back decks.
(d) This is the worst portion of the rule, and
will not have the effect aimed at, as it is
possible to produce a semi-hydroplane or
glider under this restriction.
(e) Prohibits a torpedo boat destroyer with a
\Vhere overall length is
cut-away stern.
taxed, no one will want a raked transome
as shown—it restricts deck space too much.
Steps or sudden projections are not allowed,
but nothing is said as to auxiliary lifting
planes slung under the boat.
have previously pointed out
Hydroplanes.-—I
the defects of this rule.
Circular Courses—If Rule 2a bad, the allowance
of this style of run
far worse.
Fancy a full-size
torpedo boat destroyer running speed trials fast
to the end of a hawser, or fancy Pioneer trying to
get an extra knot by running on the end of a wire.
The concluding paragraph
the only good
We have had too much chopping
point of the rules.
and changing, and the fact that rules were to
remain in force for a ﬁxed period would do much
to revive the sport. As things are at present one
cannot, with one and the same boat, compete
under THE MODEL ENGINEER speed competition
and, say, the _Wembley Park Cup rules.
In criticising these rules
have endeavoured to
show what
consider are their weak points; but
in doing so
am not condemning the underlying
idea, which should be supported by all power model
owners—I remain, yours truly,
~ VVILLXAM
E. PIKE.
decks
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As you ask for the approval, or otherwise, of the
proposed conditions, I, as Secretary of the North
Middlesex Model Navigation Society, have been
requested
to state the conclusions that Society
came
to at their annual general
on
meeting,
November 24th, at which were discussed
the
rules proposed
in your issue of the same date.
The matter was brought up under item 412 of the
agenda—The standard type for mechanical racing
boats.

\Vhilst it was generally accepted that some of
the rules were good, others were sorely in need of
amendment. Clause 4 of the deﬁnition of a boat
was the most debated.
There is a certain type of
hull known as the “ sharpie," which has angular
and which need have no longitudinal
bilges,
curves.
To introduce a radius into the bilge of
such a boat (other than the merest rounding-oil
of the corners) would immediately rob it of its
chief charm—that of extreme simplicity of con

struction;
yet under your conditions this type
would be classed as a hydroplane—which it is not,
neither does it in any way act as one.
The quite
ordinary type of racing boat shown on page 201,
March 3rd issue, would also be a hydroplane, as
there is an angle in the cross-section
at the transome.
It is also possible to build a hydroplane with a
radius at the bilge.
More than that, a craft can
be designed as a boat under your conditions, yet
by the shape of her ﬂoor act in every way as a
hydroplane and rise out of the water when going
It is not always necessary to have steps
along.
or sudden projections to get this eﬂect, and these
are all you prohibit by Clause /, which incidentally
excludes keels or guiding ﬁns, and rudders ! or even
propellers ll unless we take the second part of
the clause to mean that it only refers to the hull
itself—in which case, if ﬁns are allowed, there is
nothing to restrict their shape or position, and
they could be used as lifting planes.
No; to
deﬁne a boat is good, and to restrict the type
may be good; but to call all craft outside the
conditions hydroplanes is ridiculous.
May I be allowed now to make a few remarks
on my own initiative, i.e., on subjects not brought
To take the
up at the above mentioned meeting.
Clause
2—W'hat
points in rotation.
0, Rule
A knife'edge?
I should
constitutes a point?
not like to stop such a boat, and if a safe rounding
off of the edge is allowed, to what extent may it
be carried?
Presumably we are not to take it
that the bows are to be after the style of a sub
marine, so that no one can prevent a competitor
running his boat on its side (and altering arrange
ments accordingly) with the “points” horizontal,
so producing quite an ordinary type of hydroplane.
Clause b. Why must a boat be decked in?
Surely a boat without a deck is not going to be
Even the latter can have
called a hydroplane!
The same remark applies to Clause (0),
a deck.
and I might mention that there is nothing to
prevent anyone putting a high-domed deck over
the
the
projecting parts, including
upwardly
funnel (as that is not speciﬁed as something which
may project) ; or the coamings may be extra high.
These last two clauses are a bar to the advance
ment of reliability, as machinery cannot be made
so easy of access, and they only seem to be founded
on the fact that model hydroplanes, so far, have
not complied with this regulation. They could be
made to do so if required.

December 15, 1910.

To me it seems that the best thing to do would
to deﬁne the hydroplane
and let all other
craft be boats. The deﬁnition should be simple
and concise, as all complicated clauses in rules
should be avoided. I suggest one—"A hydro
plane is a mechanically propelled craft whose
when running."
actual displacement decreases
This is open to amendment, whilst still keeping
the same principle in mind.
Competitors who
then had enough skill to drive a packing-case
up to its brim,
through the water, immersed
should have the beneﬁt of being able to do so.
Such an object would be a hydroplane under your
conditions.
The conclusions come to by the above Society
were, however, that hydroplanes should not be
boat,
in a separate class, as—given a respectable
and a hydroplane of the same displacement—the
latter cannot carry sufﬁcient power to make it
plane, and that at speeds less than the hydro
plane’s critical speed, the boat will hold its own.
It was, therefore, decided to restrict displacement
for a given length, and nothing else. The weights
hereinafter set down were ﬁxed temporarily as
being about correct, but the matter is to be gone
into fully by a committee appointed for the purpose.
This would prevent people putting 3 hp. cycle
plants into 5-ft. boats, or doing similar absurdities,
and it would not be a question as to who could get in
the biggest plant, but who could design the most pow
ful machinery for agiven weight. Surely a case deman
ing more skill ! The class sizes were ﬁxed as follows:
r metre (or less) over-all length; maximum weight,
IO lbs.;
and over I metre, but not exceeding
It was not
1) metres, maximum weight, 18 lbs.
thought necessary, for purely racing purposes, to
have a very small class, and if anyone could design
a hydroplane and install sufﬁcient power with the
weight at his disposal to make it plane, then let
him have the beneﬁt of it.
as giving
The circular course was condemned
Fancy the Ad
no statement of a boat's speed.
miralty tying a torpedo boat with a line to a
centre pole for the purpose of obtaining a few
That this method
extra knots on the trial tripl
has a lifting tendency on the boat there can be
Governor-ball theories are put forward
no doubt.
to prove that a speed of something like 80 m.p.h.
would be necessary to keep the line at a certain
but the propounders lose
angle with the post,
sight of the fact that when the boat is aﬂoat the
This method
force of gravity acting on it is m'l.
of running certainly does assist a hydroplane to
plane, as seems to be proved by the Folly’s per
Her only ofﬁcial high speed was
formances.
obtained on the circular course; on most other
when attempting to run straight and
occasions
free, she has refused to plane, and broken down
in her hard efforts to do so. I will quote an over
heard remark of an unbiassed
lay visitor at our
opening regatta, at which function the Folly was
I learned afterwards that the remark
present.
was directed to the Folly—“ It was a very ugly
thing, and they kept on winding it up all the
The owners certainly
time, but it wouldn't go."
did more twiddling of the propellor shaft with a
small removable handle than does a chauffeur in
front of a broken-down motor-car.-—Yours faith
fully,
CLAUDE H. GAoonRo.
Bowes Park, N.
be
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Conjuring Apparatus made
with a Lathe.
T

is always pleasant to be able to puzzle and
mystify your friends, and it is the writer’s
intention to explain how to do it.
Small pocket tricks, such as are not beyond the
skill of the amateur model engineer, are always a
source of amusement, and they are always interest
ing in the making. Tricks requiring great dex
terity and sleight-of-hand are not explained, so
that no worker need be afraid of wasting his ma
terials and time.
Those who work for proﬁt in their spare time
will ﬁnd this a most remunerative branch of model
for there are many professional con
engineering,
jurers who prefer to purchase a well'made piece
of apparatus which they can see working than to
send to a conjuring emporium.
Again, a new idea
is marketable, and will be handsomely paid for
by conjuring experts.
Lastly, conjuring apparatus generally is a most
expensive item, and if the model engineer can make
his own, it will be a large saving, and he can use
the apparatus with the surety that there can be no
The ﬁrst trick
mishap at the critical moment.
"
The Vanishing Penny."
to be explained will be
Tm; VANlSl-IING PENNY.
Procurc a piece of brass about 11} ins. diameter
and
in. thick, insert it in the jaws of the chuck,
and turn it down to } in. thickness and 1} ins.
diameter. Upon the face describe a few circles
with the vee or other pointed tool most convenient

brass cap, and, after a satisﬁed examination, he
produces three pennies, exhibiting these spread out
on one hand.
Then, collecting the pennies in a
pile, with the faked penny uppermost, he places
on the cap, pressing the pennies down. After the
"
usual magic \vords'are pronounced—" Hey, Presto l
—the shell is turned out, leaving only two pennies
and an apparently empty cap.

THE PATRIOTIC Haunxnncnmrs.
trick, when performed on the platform,
wonderful, and yet it is quite simple,
appears
requiring no practice and no sleight-of-hand, as
the conjurer would have his audience believe.
The effect of the trick is that a red, white, and a
blue handkerchief are placed into a tube made from
a sheet of writing paper, and a Union Jack is with
drawn, the three handkerchiefs having entirely
vanished.
Procure a piece of thin brass tube 1} ins. diameter
and 3 ins. long.
On the inside of one end solder a
This

i

FIG. r.

Penny
Fin.

2.

Disc of brass
circles
are ornamental,
to the worker. These
and therefore may be left to taste.
The edge of
the brass must be knurled to enable a better hold
Reverse the brass in the chuck,
when handling.
and insert a small boring tool in the slide-rest,
or, of course, it may be done by a hand tool, and
bore out the inside 3-16ths deep, sufﬁcient to allow
three pennies to drop comfortably into it (Fig. I).
The diameter must be of such measurement as
to only allow the pennies to slide comfortably in
It must
without any side movement or rattling.
also be slightly tapered, so that, if a. new penny is
inserted, it sticks and is only dislodged by dropping
it on the table.
The lid is next lacquered on the
outside only, and is now ready for use.
A penny of the Edward currency is next taken
and inserted in the lathe, and one side is turned
down half its original thickness. This is now
sweated or soldered to a thin washer of brass, and
is turned down to the exact size of the penny (Fig. 2).
This face is highly ﬁnished with ﬁne emery cloth,
and the apparatus is complete.
In presenting the trick, the conjurer shows the
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ring of ﬁne wire, or, if the worker prefers to make
a neat job, he can turn the edge inwards by insert
ing a hardwood roller and ﬁxing both in the chuck,
using the front edge of a slide tool to turn it with.
A piece of brass is now turned down to ﬁt the inside
of the tube, sliding easily up and down ; it must be
in. wide.
This is inserted in the chuck and
hollowed out, as shown in the illustration.
It
is then reversed and the other side turned with a.

i

hump or projection.
If this sliding cup can be made from aluminium,
it will be found much lighter when handling. The
cup, when ﬁnished, must slide freely, but quite
noiselessly,
up the tube; great care must be taken
to prevent the tube getting dented, which might
cause the cup to stick, and possibly spoil the trick.
The common handkerchief tubes are made en
tirely of thin metal, the cup being merely an ordi
nary round box. In others the cup is made from
tin, with a silk bag instead of the bottom. These,
however, are not as trustworthy as the shaped cup.
When the cup has been made to slide freely, the
other end is then secured with a wire ring or turned
over.
The cup should have two ﬁne holes drilled
through it, and to this a Union Jack or other ﬂag
should be sewn by its centre.
To work the trick, a sheet of ordinary drawing
or writing paper a foot square is shown, also three
silk handkerchiefs—say, red, white, and blue. These
are seen on the table.
The conjurer, however, has
the brass tube which contains the ﬂag neatly
concealed
beneath
the ﬁrst or red handkerchief,
hidden from view by a corner.
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He proves the paper free from deception, rolls
a tube, inserts the red silk into it, gripping
the tube beneath in quite a natural way, and
pushing it up the paper tube with his wand or ﬁnger;
in reality, he is pushing the handkerchief into the
brass tube, and the sliding cup moves upwards,
The white handkerchief
partly ejecting the flag.
is placed in and pushed upwards, then the blue
one, this being pushed right up, ejecting the ﬂag
altogether, and the handkerchiefs go into the brass
tube.
The ﬂag is then produced slowly, and by
each corner, allowing these to hang down; the hump
forces out every part of the ﬂag, so that there can
be no accident with the silk becoming fast between
the ring and the edge of the cup, as is often the
case with the sliding tin cups .
The conjurer grasps the ﬂag by the centre (and,
of course, the tube), and then throws the paper to
the audience to ﬁnd where the three handkerchicfs
have gone to.
It is a simple trick to perform, as everything is
so much above suspicion that the merest tyro may
do it in a most bare-faced
manner with the know
ledge that he cannot be detected.
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method is quite permissible to those who care to
extra time on it.
When the barrel and nipple have been made, it
will be necessary to drill a. small hole through the
nipple into the barrel, and from the barrel end bore
a hole
in. diameter, and this will allow the smoke
to pass out, and also the noise of the explosion.
The interior of the wand is ﬁtted with a strong
spring, which the worker can make for himself
on a mandrel, or a strong spring, similar to those
used in air-guns, may be purchased for a little
An iron ram, cylindrical in shape,
over a shilling.
must also be turned to ﬁt neatly into the tube,
to slide freely up and down.
A small
allowing
hole tapped
in.
placed near the bottom, and,
in. long, and having a small knob,
ﬁnally, a stud
is made to ﬁt into this hole.
A slot is made in
the tube with an L-shaped end.
The small stud
screwed into the ram through this slot C.
The working of the wand
The barrel
simple.
unscrewed and a percussion cap
placed on the
The spring
by pushing the
nipple.
depressed
knob down the slot and locking
in the L.
The
barrel
down. Immediately the
then screwed
knob
released
by pressure of the thumb, the
explosion takes place.
The illustrations clearly show the positions of
the various parts.
Tm; HANDKERCHIBF TUBE.
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is

$62

A FIRING \VAND.
This wand is undoubtedly ‘an acquisition to a
conjurer, as it heightens the eﬂect, of many tricks.
The making of it is most interesting to the model
engineer, for it embraces a varied number of detail
parts which come directly into the Scope of the
amateur mechanic.
Procure a piece of stout brass tube, in. diameter
and 16 ins. long, or longer
preferred; insert
this in the chuck jaws so that a ﬁne thread may
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This
an exceedingly good pocket trick, and
can be utilised for several tricks.
One of the many effects that can be worked
with the tube is the restoration of a burned silk
ribbon or handkerchief.
Procure
brass tube (A),
in. diameter,
ins.

it

is

;

is

!

a

a

is

C

\

it

a

nipple oﬂ it, and this

polish this up in a lathe and lacquer it.
Next, turn two flat discs a little larger than the
diameter of the tube, and mill the edges with a ﬂat
Insert in the chuck, and bore out
milling wheel.
until they ﬁt the outside of the tube fairly tightly (B).
The idea of the trick
to take a small silk hand
kerchief or ribbon and burn
then place the ashes
in the tube, after both tube and rings have been
examined.
cigarette paper
placed over one
end and a ring inserted over it, thus making a cap.
The same is done on the other end, proving con
clusively that the ashes are securely imprisoned.
In fact, the whole operation may be done by anyone.
The coujurer then receives the tube and hands
it to someone to hold. Awave of the wand—and
the contents are restored
The secret consists of a small brass fake, as shown
It
at
brass cone turned out of the solid
and bored out to receive
similar article as that
As all conjuring silks or ﬁne
placed in the tube.
A

is is
4

3

is

is

in the barrel and

A

long;

if

be made with a hand-chaser for about 3-16ths in.
up the inside of the tube at each end.
A plug is next turned from a piece of round brass
It should have
to ﬁt the bottom end of the wand.
a thread on the outside, and may be hollowed out
The end, however,
for the sake of lightness.
it is made hollow. This screws
should be closed,
into the wand, and should be quite ﬂush with
A shows the plug. B
the wand itself.
turned out of brass, but
the barrel. This
longer than the plug. It should be quite
ins.
over all; the plug, however, need only be 1} ms.
in length. The barrel also has an outside thread,
One
and must also ﬁt quite ﬂush when ﬁnished.
end of the barrel must be ﬁtted with a steel nipple,
and this may be either brazed or secured by four
for
This must be well executed,
small bolts.
at this point where all the strain takes place.
' '
Some readers may refer to insert a threaded plug

FIRING Warm.
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Tm: Six VANISHXNG HALFPENNIES.
Take six halfpennies and solder them all together.
Place these in the lathe and drill out the centre A
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This fake consists of a brass holder which ﬁts
on the end of the wand.
It made as follows :—
A piece of brass a little larger in diameter than
ins. long.
the perfomer’s wand
taken, and about
This
ﬁtted in the chuck and turned down, leaving
it 1-i6th in. thicker than the wand. The inside
of this
next drilled and bored out, so that it
just ﬁts halfway on the wand. The fake should
ins.
ins. long over all, and bored out about
be
If the tips of the wand are rounded, then the
solid end of the holder should be rounded;
the tips are ﬂat, then the ends should be cut off
with a parting tool. Should the tips be white,
then the end of the fake should be painted white
to correspond, and the remainder black where
ﬁts on the wand. Through the end of the fake
two ﬁne holes are drilled close together.
A conjuring silk handkerchief should next be
taken and sewn through these two holes by a corner.
The opposite corner of the handkerchief should
have a small lead pellet sewn in it, and
then
tucked into the holder. The fake, so completed,
should be ﬁXed on to the end of the wand.
When the handkerchief
required to be produced,
to show both hands, back
all that
necessary
and front, holding the wand (fake end) under the
arm while doing so. Close the left hand and take
hold of the wand (by the fake end) and tap it;
Now pull the
open the hand, and show it empty.
wand out of the fake and tap the right hand;
give a little shake, and the handkerchief falls out.
Continue to wave the handkerchief for a few
seconds, and then crumple
on the
up and place
table, the fake being hidden in its folds.
is

ribbon will compress into a small space, the fake
ins. will be found
need not be a large one—1}
suﬁicient to receive a handkerchief 15 ins. square.
The fake must be made so that it ﬁts ﬁrmly into
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THE HANDKERCHIEF
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of the tube. A piece of cigarette paper
over
when the silk has been inserted
inside. \Vhen the conjurer receives the tube and
rings back, examined, he forces the fake, which he
has in his left hand, through one of the papers.
This can be done whilst the last cap
being ﬁtted,
he has allowed the audience to ﬁx the caps,
or,
can be inserted when he receives
back and is
A magic pass is
to someone to hold.
handing
then made, and the conjurer produces the silk
from the fake.
A HANDKERCHIEF PRODUCER.
The eﬁect of this trick is that the performer
shows
both
hands quite
empty, back and
front, touching each closed hand with the wand;
end
is glued

W
appears.

the

is

Wand
A Hxnnxaacmnr

on touching

iust sufﬁcient to contain a small ivory dice (B).
Next take a thin brass tube (C), which will just ﬁt
over the halfpence and a little higher; close one
end with an ornamental top, which can be turned
to any design the worker pleases, and solder it
to the tube; lacquer it, and everything
ready.
to have the cover in one
The modus oPerandi
hand, also the fake halfpennies with the dice con
Before handing the cover for examina
cealed in it.
is

it

it

if

it

is

it

the

second,

a handkerchief

PRODUCER.

suddenly

tion, borrow six halfpennies. When reaching or
collecting samel ofler the cover for inspection.
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Loconorrw: EXCHANoEs.
A Southall reader has addressed to the Editor
"
In the October
letter which reads as follows:

‘
Loco
13th issue of THE MODEL ENGINEER, in the
motive Notes,’ I read with very great interest
Mr. Lake's reply to the Tamworth correspondent.
Referring to the Great Western engine, 'Polar
Star,’ climbing the Camden bank (L. & N.W.R.)
your contributor says: 'It is doubtful,
unassisted,
however, whether the engine has yet done so,’
and yet he admits that the G.W.R. locomotive
'
is a more powerful unit than anything at present
used on the North-Western
system.’ According
to recent reports of trials between the two Com
panies, we are told that the G.W. engine did climb
Is this true or not? I think
the bank easily.
on this matter
a little healthy correspondence
would be very much appreciated, as I am inclined
to believe that the performance done by the G.W.
engine on the North‘Westem's own road was rather
good, and clearly proved Mr. Churchward's engines
"
to be equal to the test and altogether capable.
The writer's references to the subject in the
earlier issue hardly took the form suggested by
the Southall reader, whose letter to the Editor is
What
was
was—that
said
reproduced above.
doubtless the G.W. locomotive, being a more
powerful unit than anything at present used on the
North-Western system, could take a heavier load

"I

THE NEW 4—6—4 EXPRESS Coupouuns or THE
FRENCH NORTHERN.
, In a former Note the writer called attention to
the appearance, on the Northern Railway of France,
of some large 4—4—4 type express locomotives,
and took the opportunity of illustrating one of
a
their number. The principle of employing
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than any L.N.W. engine up the Camden bank
without a pilot, but that (at that time) it was
doubtful whether it had yet done so. To be able
to do a thing, and to actually do it, are not pre
cisely synonymous terms, and, as the writer had
(at that time) not received any official information
on the point, it was quite in order to query the
newspaper
report of the occurrence,
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WHAT ACTUALLY DID HAPPEN.
" did, on one
"
Polar Star
As it turns out, the
occasion at least, whether anterior or subsequently
to the appearance of the paragraph it is impossible
to say, climb the bank unassisted, with a load behind
the tender of approximately 400 tons, thus eclipsing
the work done by the L.N.W.R. engine referred
but, as was then said, the
to in the same Note;
North-Western Company's own engines have, in
the writer’s experience, done as much on several
Doubtless they were working “ much
occasions.
Polar
nearer the limit of their capacity than the
”
Star would be, and, speaking personally, the writer
has always held that there is need for a more
powerful type than even the excellent 4—6—0’5
used on the L.N.W.R., though whether the ideal
could or could not be realised without resorting
to four simple cylinders is open to question.
Presumably, no one will deny the fact that the
"
work of the Polar Star," while used on the North
Western Railway, was admirable in every way, and it
is an open secret that the powers that be at Euston
took this view; but even that does not make it
inconsistent to admit in one paragraph the capability
of an engine to perform certain heavy work, and
to doubt in the next whether it has actually per
formed it. If we are to accept offhand the utter
ances of those who write on technical subjects in
the halfpenny Press there is, of course, an end of
the matter; but seeing that,‘,when the ﬁrst of the
"
Experiment" class came out on the
new
L.N.W.R., it was generally described in the lay
Press as an entirely new and "experimental"
"
huge proportions and carrying 35,000
engine of
those who desire
galls. of water in the tender,'-’
accuracy may be excused for waiting a bit before
swallowing the statements of such badly informed
writers.

is quite an easy matter for the dummy coins to
be placed on the table, and the loose ones pocketed,
whilst awaiting the return of the cover.
\Vhen the cover is returned, simply place it
over the halfpence, “ Hey, Presto l " grip the sides
of the cover, and bring away the dummy halfpence
with it, leaving the dice to view.
If two sets are made and two covers, the dice
and halfpence could be made to change places any
number of times.
(To be concluded.)

Locomotive

and
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NORTHERN
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or FRANcE RAILWAY.

four<wheeled bogie under the ﬁrebox of an express
engine is a comparatively new one, but that it
is proving successful on the Nord line is evidenced
by the introduction of a still larger and more power
ful type of engine, in which this feature is also
present.
The new engines, of which two are at present
building—one at Messrs. Schneider & Co.'s works,
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at Creusot, and the other at the railway company's
works, at La Chapelle (Paris), are exceptionally
ﬁne
productions.
They are superheated com
pounds, designed on the four-cylinder principle
of Mons. De Glehn.
The Schneider engine is ﬁtted
with a water-tube ﬁrebox of the wide type, and
the La Chapelle engine
will have a very large
The um. cylinders are placed
Belpaire ﬁrebox.
outside the frames, and drive the intermediate
coupled wheels, while the inside LP. cylinders
actuate the crank axle of the leading coupled wheels. _
Piston valves, worked by Walschaerts motion,
are employed for all cylinders.
The tender is carried on two four-wheeled bogies,
and these are similar in all respects to the two bogies
used under the engine itself.
The cab is of altered
design to the Nord Railway standard, and itLgeneral
outline the engine presents an imposing and well
proportioned appearance.
It has leading dimen
sions as follows:
Cylinders—diameter:
run,
171, ins. ; L.P.,
11.11.,25} ins.;
24} ins.; piston stroke:
L.P., 281 ins.
Coupled wheels, diameter, 6 ft. 8Q ins.
Coupled wheelbase, 15 ft. 6 ins.
Total wheelbase,
and tender, ()9 ft.
engine
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that Mr. Hughes is opposed to standardisation of
locomotives in this country, whatever he may
think about the subject as it applies to India.
It is interesting to note that, on the whole, the
report of the locomotive and carriage superintend
ents in India favoured the Standards Committee's
.

designs.

LOCOMOTIVE
WITH LIFT VALVES
lNSTEAD or SLIDE-VALVES.
Professor Johann Stumpf, of Berlin, has prepared
~
for a four-cylinder
simple locomotive,
designs
steam, the main
preferably using superheated

A FOUR-CYLINDER

7} ins.

Boiler, working pressure, 227 lbs. per sq. in.
Total heating surface, 3899-73 sq. ft.
Grate area, 46-07 sq. ft.
Weight of engine (in working order), 100 tons
8 cwts.
The tender carries 5,730 galls. of water and 7 tons
of
coal.
together,
weigh
Engine and tender,
150 tons in working order.
STANDARDisiNG THF. LOCOMOTIVE.
An instructive paper on the above subject was
read before a recent meeting of the Institution of
Mephanical Engineers, the author's remarks and
deductions being based upon what has been done
in India under the auspices of the Engineering
Standards Committee.
in
what should have resulted
Unfortunately,
producing an animated and interesting discussion,
resulted, as a matter of fact,_ in one of the most
disappointing public exchanges of opinion at which
the writer has ever been present at an Institution
meeting. The Indian locomotive ofﬁcials present,
the very men best qualiﬁed to speak—as being
actually engaged in handling locomotives under
the system of standardisation—declined to do so,
and, as a consequence, the speakers included only
a few home locomotive men, representing the rail
It was obvious,
way and manufacturing interests.
from what they said that they only be
however,
lieved in standardisation of locomotives where it
was accompanied by similar
standarisation of
component parts, so that not only-could the engines
of one class be considered
interchangeable, but
almost any engine of the same gauge would include
in its make-up several portions which could be
if necessary, with those of other types.
exchanged,
Mr. George Hughes, chief mechanical engineer
of the Lancashirc and Yorkshire
Railway, took
occasion to say that on his line they had engines
capable of doing anything likely to be required
on an English railway;
but that (lid not alter the
fact that to employ the same engine, say, on the
Great Eastern or Cambrian Railways would be
from which we may reasonably gather
ridiculous;

Sruuer‘s Foun-cvuumzn Sman
WITH

LOCOMOTIVE

SPECIAL VALVE GEAR.

feature in which is the simplification
gear.

of the

valve

In place of the usual slide-valves, lift or poppet
valves are employed, these being operated by a
rod reciprocatcd by means of Walschaerts motion.
A common admission valve is used for the opposite
ends of the cylinders of a pair, and exhaust ports
in the cylinders are controlled by the pistons, so
that the engine is what may be termed a continuous
current engine—that is, the direction of ﬂow of the
steam from inlet to exhaust is constant; thus the
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its direction of ﬂow or
does not change
return upon its former path in passing from the
inlet to the exhaust.
The four cylinders are arranged side by side,
with their axes parallel, and the connecting-rods
Thus the crank of
drive cranks set at 180 degs.
cylinder I is at I80 degs. to the crank of cylinder 2,
and the cylinders I and '2 have a common inlet
valve (5), arranged in a casing (6) above the cylin
This casing takes superheated or ordinary
ders.
Two valves (5) are
steam through the pipe (7).
arranged within the casing (6), and they dis
tribute steam to opposite ends of any one cylinder.
by cross-pipes
The casing (6) is connected
(8)
and (9) with the ends of the cylinders. The pipes
one
of
the valves (5),
(8,8) are each supplied through
and the pipes (9,9) through one of the other pair
It
will
be
understood, therefore, that
of valves.
the valves admit steam from a common steam
chambers.
It will also be
chest into diﬁ'erent
that steam is admitted simultaneously
gathered
into one set' of the opposite ends of the adjacent
cylinders of a pair. The exhaust takes place
through ports (10), leading to a chamber (11)
arranged around the cylinder. The ports (10)
are controlled by the piston (17).
steam

December
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as small as possible
to reduce the loss of com
but care must be taken to adjust the
pression,
lift of valve, else too much lift will cause pre
mature ﬁring, } in. acting perfectly in this case.
An ordinary sparking plug is used.
This valve,
on the suction‘ stroke, allows gas and air to be
drawn through a series of holes and pass through
the engine
port into the cylinder. That this
valve may work freely a rather light compression
spring is ﬁtted, secured by washer and pin.
_ The position of the gas and inlet ports varies
with the different makes and sizes, so that the
dimensions given in Fig. 2 will need altering to
suit the particular engine to be ﬁtted.
Let this chamber be a good ﬁt, and it will be
found unnecessary to arrange for any other means
of ﬁxing than by the two long studs used for the

How a Slide Gas Engine was
Modernised.

By WILLIAM H. BASS.
to the old plunger type of gas engine,
more
probably none would be considered
so
out-of-date than the slide-valve kind,
“
"
kind
query
there would be some point in the
who
engineer
that was raised by a neighbouring
"
Don't you think
saw the engine being brought in :
it would have paid you better to bare bought a"
cheap second-hand modern tube ignition engine P
Certainly, that contumacious piece of machinery
almost induced me to believe him before many
Now—he might be asked if it
weeks had passed.
to oﬂer to
would not pay him (or his customers)
convert all small power slide engines (say to about
No working hard for
4 h.-p.) to electric ignition.
half-an-hour to get a start! but just a turn or
two of the ﬂywheel, and oil she goes, even after
standing idle through a holiday.
After some discussion with engineer friends, the
following method of modernising was adopted,
the engine not being structurally altered in any
way, so that, if necessary, the slides could be easily

EXT

COMBUSTION

replaced.

The parts
The sketch (Fig. I) is not to scale.
that have been added are drawn in full lines,
lines.
This
while the engine is indicated by dotted
style has been carried out in the dimensioned
drawings.
The slides were removed, and in their place a
two-compartment chamber (Fig. 2) was ﬁtted,
using the studs, by which the slides were adjusted
to fix it. The one compartment contained a
mushroom valve and sparking plug, while the
other compartment contained the valve spindle,
spring, etc., sealed by a plate 3-16ths in. thick
(indicated by screwheads in sketch, Fig. 1); this
latter compartment, receiving gas, and air acts as a
mixing chamber.
it was decided to make the valVe compartment

HEAD END OF ENGlNB AFTER
ALTERATION.

a piece of iron barrel being cut long enough
to allow nut to give a good squeeze, and, as will
be seen from the reproduced photo, by using the
original slide-adjusting knobs a neat and ﬁnished
eﬂect was obtained.
It was also expected to be
necessary to occasionally grind in the suction valve
(actually once a year), as the thinnest motor asbes
tos, soaked in oil, was used, one piece for each end
slides,

of chamber.
A gas throttle was arranged by screwing a g-in.
bolt through the edge (the corner of which was
ﬁled off) into the hole drilled coincident with the
engine
port. The gas passed from engine port
along this Q-in. hole (taken right through the

casting for convenience)

into the mixing chamber.
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The air is drawn through the air-bottle (this is
my name for it), which is attached to a piece of I-in.
into the side, and placed as
gas barrel, screwed
near as convenient to the gas inlet to facilitate
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two pieces, owing to the exhaust cam, etc., being
difﬁcult to remove, and fears were entertained as
to being able to replace them in the same position ;
the screws were buried } in. in the ﬁbre, and the
holes
ﬁlled in with parafﬁn wax. After some
experiment, the best place for the metal contact
was found by ﬁxing ﬁbre block, with its attached
steel block, adjusting blade so that spark could
easily be advanced or retarded, piston being on
compression dead centre ; then the ring was marked
and piece of ﬁbre ﬁled out to allow the brass plate
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to nicely bed, the screws ﬁxing it being taken
through the ﬁbre into the shaft, thus giving engine
contact, the wiper on blade forming the other
contact, a terminal was ﬁtted to the steel block
for connecting-wire.
(See wiring diagram, Fig. 6.)
necessary to
The foregoing will be all that
do to a large number of engines, as the makers

To adjust the air a piece of metal plate
mixing.
(G, Fig. I) was ﬁtted to the outside of air-bottle.
By these means the gas and air can be adlusted
to any degree, easily and positively.
_
The ﬁring is by coil and accumulator, and it
etc.
commutator,
will be necessary to ﬁt a
(see
Fig. 3). This was accomplished by placing a ﬁbre

Bo/I
6a: Hire/l!
}
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Firing Chamber
Fics. 1, 2, AND 3.—SHOWING ALTERATION

M ixi'ng

and

TO OLD

Sum:

GAS

mus/~

bncA ﬁn“ i

Chamber.

Enema.

largely to have adopted the method of
operating the gas inlet valve from the 2—1 shaft
by a cam; but the engine being described had a
blade ﬁxed to the slide and working backwards
and forwards with it. As there are still a number
have been drawn to
in existence, Figs.
and
show the method employed in this case, which has
5

seem

4

it

block on the outside of the governor cog-wheel
guard, securing
by longer bolts. On this ﬁbre
block a piece of steel was ﬁtted, to which was
attached a spring blade, slotted part of its length
for adjustment, and at its end having a. pointed
piece of steel to wipe on a ﬁbre ring encompassing
the 2—1 shaft. This ring had to be screwed on in

>

Valve

0“

l.

s/mrlw
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the particular merit of being simple and inexpensive.
A piece of steel shaped as D (Fig. 5) was screwed
to the slide cam, which impinges on a long ﬂat
steel blade, I in. wide, A»in. thick, 10 ins. long, C
(Fig. 5), hung from the governor lever bolt (which
was extended for the purpose by a steel bolt being
screwed into the end) ; this blade in turn pushing
a spindle, sliding in a barrel B (Fig. 4) let into a
block, which is ﬁxed to a plate } in. thick, angled to
clasp the corner of the bearing bracket, a. hole being
drilled to allow the engine stud to pass through,
the nut tightening the whole.
At the end of the
spindle a blade to engage the pecker of governor
was ﬁxed, a spring of moderate tension being passed
over the barrel and secured by pin and washer.

December 15, 1910.

throw back, and result in a broken arm or fractured
jaw,
nothing worse, ﬁxed ﬁring was determined
upon, and the wiper adjusted to connect with
the brass piece on ﬁbre ring just over dead centre.
Some few years' experience has shown the wisdom

if
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To prevent the blade turning round, a slot right
through the length of the barrel was obtained by
using two tubes, nicely ﬁtting each other, the
inside one being cut from end to end with an }-in.
slot, and the two tubes sweated together and into
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BUILT-UP CAM FOR OPERATING GAS

of that decision.
The long blade next engaged
our attention, and after some time this was bent
to the requisite curves to operate the gas valve
The electric connections being made,
properly.
a turn or two of the wheel, gas and switch being
off, we almost breathlessly said “ Try it."
The gas was turned on, the ﬂywheel pulled
back till the compression burst down the exhaust,
switch then put on and one complete revolution
“
gave us the welcome
crack," and—" She goes "

1!
GAS VALVE

AND GOVERNING

ARRANGEMENT.

-o

if

Wmmc- DIAGRAM or IGNITION CONNECTIONS.
"
And “go has been the rule ever since. Often, after
a holiday, when gas has been turned off at the
meter, by following the above cycle of operations
have started engine ﬁrst time, and
stop
ﬁfty times a day restarting
just as easy.
Basse
Michel 00
the coil used. _
is

is

I

I

C

C

the square block, a pin ﬁtted in the spindle running
in the groove thus keeping the whole square.
(Sec
tion, Barrel B.)
took
The aligning, adjusting, etc., of B and
some little time—about two to three hoursﬂand
was done by packing B till blade just engaged
centre of pecker in starting position.
The cam D
was bent into
being ﬁxed, and not adjustable,
a more or less graceful S-curve until the requisite
amount of travel was obtained.
It was quite a half-holiday for my engineer
friends (who made the parts), and those of the
staff who could be spared, while we ﬁtted the
additions.
The engine was soon got ready; six
small holes, drilled and tapped for commutator,
and one for the extension for C, was all that had
to be done to it, and in a short time—about an
hour‘ as far as
can remember—we had everything
ready for timing adjustment for ﬁring. Here we
held a debate;
the decision being made that,
owing to the danger of a perhaps ignorant or
careless
leaving the wiper blade on
employee
advanced sparking, the ponderous ﬂywheel should
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I might mention that a small dynamo is run to
keep our (and other people's) accumulators charged.

Such satisfaction have the above-described
additions given that instead of running engine at
250 revolutions it is now run at about 185, thus
saving gas, oil, wear and tear; while the cleaning
out of the combustion products has been consider
Although a slight loss of compression
ably reduced.
was experienced, the absence of slide friction gives
a. nett increase of power.
I shall be glad to furnish any further information
or show engine to any reader of THE MODEL EN—
GINEER who may desire it, on application being
made to the Editor.
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or later to our original asserh'on that the tool must
be moved.
in the ﬁrst place the total
Because
traverse of the top slide being only practically
3 ins., allowing a little for passing of! either end,
any movement either way of the saddle robs
the operator in this particular, and further re
stricts the traverse, and taking into consideration
that in such as a No. I Morse taper, where the
angle to axis corresponds to I in 40, to eﬁect a
set in of only i-64th in. would require a saddle
traverse of Q in., which, with a total length of taper
of 2} ins., would just about result in a readjustment

Lessons from the Laboratory.
[The items applied»; under lhir headingon basedon work actually
done, and upm'mmu carried out in Tn! Moon. Enamel!
Laboratory and School of Mechanics]

A Correction.
In our note on boring

a petrol engine cylinder in
rst issue, we stated that the crank chamber
of the particular engine under consideration is
This we ﬁnd to be of cast
made of aluminium.
iron. As a matter of fact, the ﬁnished machine
which we examined has the portion mentioned
coated with aluminium paint, and the error bears
witness to the excellence of the latter.
Apropos of this the writer has somewhere among
his notes a. recipe for making a good aluminium
paint, which, in view of its obvious advantage for
decorating such as yacht work, etc., might be of
use to readers.
This, as it has stood the test of
actual experience
(being used for some time on
the outside of a vertical steam boiler, that is, on
the actual plates, and not on any lagging, without
losing materially in brilliance) we will make a Lab.
Note on, as soon as it can be turned up.

Taper Turning.
The continuation of this subject is due to a.
letter from one of our readers.
(We may mention,
by the way, that we are only too pleased to receive
—and cordially invite—correspondence embodying
suggestions, criticisms, or corrections, on the
Laboratory Notes by any readers, as it not only
shows that the model engineering fraternity are
"
Lessons," but it brings
really interested in our
us more in touch with the actual needs of amateur
“
Lab." staﬂ
mechanics and others, and enable the
to choose such of its practical experience to write
on, as will best ﬁt in with that need as expressed

at

the

time.)

The question raised has reference to the “ﬁrst
"
oi taper turning, as applied to the
method
" Drummond "
round bar screw-cutting
4-in.
lathe. Quoting our correspondent's letter:
should say that the cut could be set in or out by
sliding the saddle along the bed by the lead screw,
and by this means taper boring and turning in
the chuck could also be effected, the cross traverse
slide being set over and used as in the ‘ﬁrst
"
method.’
This is undoubtedly correct, and for the beneﬁt
otlreaders we append a sketch, Fig. I, to illustrate
The point to remember is that
the suggestion.
even by this method in most taper turning,
especially between centres it comes back sooner

"I

ifarjerse ,
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FIG. 1.
1-64th cut to keep within
the second place it is advisable with

of the tool for each
traverse.

In

accurate turning by hand traverse in this way to
lock the saddle, provision for which being ap
parently provided for by the makers in the lathe
mentioned, a setscrew ﬁtted on the collar imme
diately under the boring table at the back of same,
and having eﬂected this adjustment any slacking
and movement of the same may effect an alteration
in the calibre of the taper which has already been
proved as correct, so far as the top slide is concerned.

Building a Commutator.
In reference to the photograph of the

assembled

of metal and mica, clamped together for
of machining, as given in our last—
Having assured oneself that the setting up is
quite solid, and without suspicion of a shake, mount
the commutator in the chuck, holding it with
If,
the
surfaces
of the clamps in the jaws.
the only chuck available is self-centreing, it will
be necessary to prepare the mounting, together
with the clamps, with a view to preserving the
truth of the bore in relation to the outside of
the clamps, otherwise it will be necessary to use
an independent chuck, as probably the whole
commutator will not hold up to size if it runs
much out of truth.
Having it set up fairly true
bore the interior to its ﬁnished diameter, which
should be quite parallel in the bore to allow of
accurately mounting on a mandrel. The next
operation is to prepare a mandrel, by turning the
same between centres out of a piece of round mild
steel, rather larger in diameter than the bore.
Fig. 2 shows the commutator driven on to the
end of mandrel, which is about the best position
for dealing with the coned portions on either
It will here be seen how necessary it is to
end.
have the segments
properly ﬁtted and clamped,
as the rigidity of the combination is very severely
segments
purposes
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tried by being driven on to a mandrel, as shown.
The mandrel should, of course, be made slightly
taper, and the ﬁnal ﬁtting to the bore of com
mutator is best done by ﬁling in the lathe.

Fro. 2.—Trns COMMUTATOR
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the spindle. The commutator can then be
removed from the mandrel.
We now turn our attention to the coned plats
intended for the permanent clamping of the
"com." on the spindle.
These will
probably exist as gun-metal castings in
the form of ordinary
washers,
with
a boss on one side.
Mount them in
a self-centreing chuck and rough bore
them well under size.
Now prepare
a
mandrel similar to one
described
above, but smaller, and mounting one
boss outward,
plate,
about ﬂush with
the end, proceed to face one side ﬂat
edge to
(the left side) and turn the
the required diameter.
The left-hand
face may now be faced and turned out
to match the cone on the inner end of
commutator, being removed from the
centre land ﬁtted to same directly.
At
the same time the outside of boss
may be turned down to right diameter
and faced 05 to length.
Fig. 2 shows
the ﬁnished plate in section
in posi
tion as mounted on mandrel, and it
will be seen that the two plates, for
purposes of ﬁtting their respective cones,
must be turned separately (11a, not both
on
mandrel at once).
After this the
other plate may be treated on the same
mandrel, taking care to ﬁt to the other
(the outer) cone on commutator.
on

ON MANDREL.

The next point to consider is to arrange re
As given in the
specting the taper of the cones.
drawing of the section of the commutator, the
angle of the cone is 60 degs. to the horizontal.
This is not very important, so far as the com
mutator itself is concerned, as in any case it would

Practical Letters from Our
Readers

To

Model Yacht Design.

THE EDITOR OF The Model Engineer.
“
"
DEAR SIR,——Y0lli' correspondent
Gentle Hint
has put himself to some little trouble to prove that
the buttock lines of Livonia (not Livona) contain
If he will read my letter again
contrary ﬂexures.
he will ﬁnd that I did not deny this fact, but that
I asked him if he could design a boat of similar
type and dimensions without the use of reverse
I am much
curves in the inner buttock lines.

is

to ensure turning these exactly to any
It remains, therefore,
taper, mounted as they are
to get them as near as possible by gauging roughly,
taking care that the sloped surface of the cone
is fairly flat and the angle at top cleaned right
out. The general ﬁnish and appearance of the
conejturning is indicated in the illustration pub
lished in our last (Fig. 4)'
It should be noted
that a certain amount of facing the end of com
mutator is also done while on the mandrel, to
allow of ﬁnally ﬁnishing off neatly when mounted

I

be difﬁcult

3.

B

Frc.

I

is

I

'_’

obliged to him for proving conclusively that he
"
cannot. As he is unable to do so, his gentle hint
What
did say, however, was that
is valueless.
Livonia
had no contrary ﬂexure outside the
"
This
a point "Gentle Hint
quarter beam.
laid a particular stress on in his description of
Onward.
In order to dispose of the matter effectu
send herewith a sketch showing the buttock
ally
“
" con~
lines of Livonia, but after
Gentle Hint's
have some doubt as to whether
clusive proof
The fact remains, however,
they are correct.
that they are traced directly from the plans of
taken at the
Livonia.
The buttock marked A
" in
"
same point as that shown by
Gentle Hint
his sketch; but, unlike his imaginary line, does
not
contain
any contrary ﬂexure. The inner
buttock line
does, and must, contain a reverse
curve, but even this curve does not resemble that
sketch.
" has fallen into the error of
"
Mr.
Gentle Hint

The Model Engineer

taking my sketch plans of Livonia as being ac
curate plans of the boat. They are not, nor did
I ever claim that they were,‘but that they were
to illustrate the type only.‘
The water-line shown by " Gentle Hint " in his
sketch is totally unlike the actual water-line in
Livonia, being far too wide.
The diagonal complained of by your corre
spondent has an efiectual length of 2 ft., with a
half-breadth of 3 ins. “ at its widest, instead of the
18 ms. by 4 ins. of
Gentle Hint.“
The above gentleman is also in error as to
Lwom'a's curve of sectional areas; it is hardly
SO atrocious as he would have us believe.
to the hardness of the diagonal " Gentle
'As "
Hint complains about, I have measured a similar
diagonal in a boat of normal type, and ﬁnd that
it has a. length of 24 ins. and a half-breadth of
It is in dimensions precisely the same as
3 ms.
that of Livonia.
Are we to understand that the
boat from which this is taken is also a failure ?
“
Mr.
Gentle Hint)" fails to understand my
reference to about twenty years ago. I referred more

L
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rule for model yacht clubs, will you permit me to
comment on one or two points only, leaving details
"
“
to more able hands.
Are not
Per Pro's
opening
remarks rather a hit at one particular Metropolitan
club ? It reads very much like it, in my opinion
"
—as it does to many others.
Are the clubs to
"
be run in the interests of a few racing enthusiasts ?
he asks.
The answer is that most clubs do—or
should do—send their best possible team to inter
" residue ”
club ﬁxtures, and if the self-styled
cannot summon up sufﬁcient enthusiasm or
capability to build fast boats to ensure them
taking part in the making and upkeep of their
club's name, they must not grumble if they have
to take a back seat.
"
As to " Per Pro's
main question, re the new
rating rule, I might brieﬂy point out that the
memory of the type produced by the last one,
measurement only rule, i.e., L.W.L. only rule,
is still fresh in our minds.
Let us be spared in
1911 the inﬂiction of another batch of eyesores.
"
Freak designs (which
Per Pro“ admits would
be encouraged)
are the bugbear of 'model yachting,
"
and the door should be
banged,
"
bolted and barred against them
as securely as possible.
Leakages
al
(vide Livonia) will, of course,
fail to see that the
ways occur.
proposed rule would be any easier
for the beginner to understand
than the L.
S.A. Rule, even
an easier were possible.
The whole
letter would appear to imply that
the
average model yachtsman is
a stupendous “dud,” unable to
understand any thing but the sim
With regard
plest of formulas.
to the statement that the L. (S: S.A. Rule has
value, the
be of any educational
to
ceased
remark may be passed over as unworthy of
"
Per Pro's"
comment. And, ﬁnally,
say that
obvious prejudice against the professional element
It
true
entirely uncalled for and unjust.
there are many clever and excellent amateurs that
the novice can go to for advice, but nevertheless
maintain that we amateurs have to thank the
highly-skilled
professionals of to—day for their
and often voluntary assistance
generous
(both
practical and theoretical) to those who, but for
" rut " of slow
them, would go on in the same old
from year to year, being of no use to
progression
or to the model yachting
their club, themselves,
fraternity in general.—I remain, Sir, yours faith
"
AMATEUR."
fully,
Shepherd’s Bush.

I

LWL.

and

It

a new

rating

'

if

n

would have been better had Mr. Pike given
correct lines in the ﬁrst instance; his letter was
quite open to the constructionJ-“Gentle
Hint"
’
placed upon it.—ED., M.E.

is

invites Idiscussiongon his remarks

is

“

is

Racing Yacht " Clubs—The Case
for the Amateur.
To THESEDITOR or The Model Engineer.
DEAR SIR,—-As'your correspondent " Per Pro "

Miniature

To THE EDITOR or The Model Engineer.
DEAR SIR,——The interesting letter written by
Per Pro," in which he advocates the rousing up
of model yachtsmen to greater enthusiasm, so as
to advance the sport, raises a problem that one
would think will not be solved quite so easily as
For
model
Measurement Rule.
changing the
yachtsmen to break away from copying, as far as
they can, full-sized craft will surely not advance
carried.
model yachting, because
agreed that,
of considerable
manner, it
on in an intelligent
in the
value in relation to yacht racing. It
interest of yachting and yacht racing that model
because the condi
racing should be encouraged,
tions and the underlying principles are so very!
"

it

J.

I

I

I

I

I

it

I

I

if

of.

articularly to the introduction under the L. and
.A. Rule
the fin-keel type, designed upon the
system mentioned—such boats as Dacia and a host
of others equally well known.
In reply to the question re Mr. Hereshoﬁ,
would suggest that
your correspondent's good
sense
not suggest a reason that he go to the
does
fountain head and ask Mr. Hereshoff himself.
have enough to do to answer for myself, and
would be presumption on my part to answer on
behalf of so well known a naval architect.
Mr. " Gentle Hint " comes to an end with a
challenge to me to race him for a " pot " to be
am not in the habit of
mutually subscribed for.
accepting challenges from people of whose identity
am unaware.
If he will repeat his challenge
and append his usual signature,
will let him
know my decision on the matter.
should like to cordially endorse " Per Pro's "
remarks in the same issue, and to say that
for
one would be glad to see his new departure brought
into actual working order.—I remain, yours truly,
WILLIAM
E. PIKE.
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closely allied. Speed alone is not everything;
instruction must not be forgotten.
" Per Pro"
under the
says freaks are possible
So they are,
International Rule (vide Livonia).
on paper; but does he think this boat would be
" Per Pro " does not think Livonia
successful ? If
a freak, where does he draw the line between a
normal boat and a freak P To call a boat a freak
Livonia
casts no reﬂection on her designers.
is a very interesting freak, and I consider Mr.
Pike has caused a great deal of interest in producing
"
Per Pro“ seems to think Livonia
this boat.
would not be allowed to race with the metre boats,
that has passed
but nothing in the correspondence
about this boat would cause one to think so.
It has all been to show that a freak would not pay
under the Metre Rule, thus proving at once one
advantage of this rule. This just shows one of the
advantages of model yachting, namely, that one
can design and build a very extreme type of boat
that would not be done in the case of a full-sized
yacht on account of expense, and by racing her in
her class learn a great deal from her performance.
Suppose, for instance, that when Livonia was raced
against other metre boats she proved superior,
we should know that in all probability it would pay
to build a full-sized metre boat in certain cases on
'
the lines of Livonia, or, at any rate, on similar
"
"
lines.
This is the point which
Per Pro
should
“
Now, if we had a rule such as
remember.
Per
Pro" suggests, this knowledge would never have
If the full size CODSthCthl'PWBS to
been gained.
be copied, it would only put a check on the build
ing of models, and very little, if anything, would
be learnt.
“Per Pro " says “ the Io-rater rule admittedly
has outlived its usefulness and ceased to have any
educational or other value." I would ask him why ?
And what more would there be to educate us in
his rule P The L. and S.A. Rule is not so bad as
to cause a slump in model yachting.
Perhaps, if
more time could be given up to the sport, more
and better prizes given, it
inter-Club matches
would become still more popular.—Yours truly,
R. P. KITCHINGMAN.
Re 5-ft. Speed Boat.
To run EDITOR or The Model Engineer.
DEAR SiR,—I was very pleased to see Mr. Cattell’s

letter in your issue of the 24th ult., but there are
one or two more points I should like to be en
lightened upon if he could spare time to let us
know :—
1. Does he ﬁnd a loss or gain in speed by using
at
tandem propellers, and any better steering
.
highest speeds?
2. In placing the steam drum at the top centre
of the boiler where was the other connection placed
I saw no end con
from boiler to steam drum?
nection on Mr. Cattell's boat, as shown in the
original design, made with union and bent pipes.
3. I also noticed Mr. Cattell's pump was con
nected direct on to the engine shaft, without any
intermediate gearing, does he still ﬁnd this satis~
factory ?
I note the remarks re bafﬂe-plates, and only wish
I had thought of these at the time; they must be
a great assistance
to getting dry steam.
I am interested to note the effect of the larger
propeller on the Viking, with increased pitch, as
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this is exactly what occurred to my boat, the
Oraoia, when I used a large propeller, and at a
The
speed of between 9 and 10 m.p.h. recently.
eﬂect was most peculiar. The boat would spurt
off at high speed and go right on her beam ends,
then slow down and come back to normal level,
subsequently griing off again at high speed and
up on beam ends again, doing this right across
the pond. A friend of mine, having a camera
with him, snapped her in the act, and I enclose a
print herewith, and trust it will be of sufﬁcient
interest to reproduce, if this is possible, but it is
rather faint.‘—Yours faithfully,
DsNBiou COLLBTI‘.
S. Wimbledon, S.W.
[‘ We regret it would not reproduce—En, M .E.]

To run Emron or The Model Engineer.
DEAR SIR,—Replying
to Mr. Denbigh Collett's
letter in Nov. 24th issue of THE MODEL ENGINEER,
the four leaky tube joints he mentions would
practically account for all his troubles.
When introducing this type of boiler I was
perfectly aware that I was cutting things rather
ﬁne, but one has to be prepared to sacriﬁce a little
when weight is an important factor. As stated
in my previous letter, after building the ﬁrst of
these
boilers
certain
modiﬁcations
presented
themselves
to me which were embodied in boilers
built subsequently.
Using a 16-gauge furnace tube, and spacing the
water tubes in a slightly different manner, no
difﬁculty should be met with in maintaining a
of 110 lbs., and exceeding
10 m.p.h.
pressure
I should also suggest extending the smokebox,
so as to accommodate two vertical coils—each
containing 3 ft. of {-in. steel tube and i§ ins.
diameter.
The ends of these coils to be screwed
a ﬁne thread (say 26 to inch), and affixed to boiler
end by washers
and back nuts, so as to ensure
a tight joint.
The addition of these coils would
mean at least another mile per hour.
If Mr. Collett will favour me with his address,
I shall be pleased to send him a drawing showing
the amended
arrangement of the water tubes.
I leave it to him as to whether he should adopt
Mr. Cattell's arrangement of bafﬂe-plates in steam
drum.
Regarding the ﬁfth paragraph of Mr. Collett's
a straight
letter, although this boat preserves
yet I cannot admit that it would now
course,
“
in a race."
stand
the very best chances
The
“
advent of "ﬂash
steam has altered conditions
since the time my article was publishedi
Only
a few days ago I was engaged in testing the trial
runs of a 4 ft. 6 in. boat (3 ft. 11 ins. L.\V.L.)
"
“
ﬁtted with a flash plant.
Under rather adverse
conditions the speed was fairly good, varying from
15 m.p.h. to :8 m.p.h.; but the steering—after
properly adjusting the rudder—was simply splendid.
In fact, I have never seen any boat preserve such
a straight course.
Personally, I see no reason
why a iQ-metre boat, doing 24 m.p.h., should
not steer straight.
Of course, running around a
circle is an easy way out of the steering difﬁculties
which the majority of boat builders seem to
encounter.
Referring to the Viking, the bows of this boat
are considerably bluﬂer than the design allows for,
and consequently the speed would suffer. Pre
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The
accommodate the heavy engine installed?
hull, a wooden one, no doubt necessitates all the
and probably this latter
plant being pitched high,
“
I under
turning turtle."
accounts for the boat
stand the total displacement exceeds that men~
tioned in the design by about 4 lbs. ! In all such
a larger propeller, say
suggest
cases I would
3i ins. diameter and 10 ins. pitch. By enlarging
the nipple of the lamp to a bare 1-3znd in., and
adding a couple of turns to the vaporising coil
—the nipple being 4} ins. from end of coil—parafﬁn
alone can be used, and with an air-pressure of
about 50 to 60 lbs. an intensely hot ﬂame 16 ins.
faithfully,
long can be obtained—Yours
Tnos. DYSART.
Upper Edmonton, N.

To

Handicapping Model Steamers.
THE EDITOR or The Model Engineer.

DEAR SIR,——I see that in a recent issue Mr.
Edge, of the Darwen Model Steamer Club, was
asking for a system of handicapping for model
where the size of the boats varied con
steamers,
siderably, and there were not enough of them to
make separate classes.
If he will refer to the issue of your journal for
October 7th, 1909, he will see the system used by
the Tooting Yacht Club, which has proved a good
letter herewith,
one, as stated in my separate
on the subject of your proposed racing rules.—
DENBIGH COLLETT, T.Y.C.
Yours faithfully,
S. Wimbledon, S.W.

The Society of Model and
Experimental Engineers.
aﬁcei 0/ Tu! Moon.
(RlPorls o/ muting: should be rm! to th:
ENGINIER without delay, and will b: (marred in any par
days
m'm
befon its usual 4m
ticular issue ff nuivod a nkiu
0/ Publication.)

London.

annual general meeting of the Society of
Model Engineers was held on Tuesday,
November 29th, at the Caxton Hall, \Vest
rninster, Mr. John Wills taking the chair, and about
100 members being present.
The minutes of the last annual general meeting
having been read, and four new members elected,
the Secretary and Treasurer presented the report
Mr. D. Corse Glen
and accounts for the past year.
moved their adoption, remarking on the very sound
ﬁnancial position of the Society. Mr. C. C. Day
seconded, and after a few questions had been put
the report and accounts were
and answered,
unanimously adopted. On the motion of the
Chairman a hearty vote of thanks was accorded
Messrs. H. Sanderson and W. H. Dearden for their
services as honorary auditors.
The Chairman then moved that, for the reason
set out in the circular letter sent to" all members,
the name of the Society be altered to The Amateur
The motion was seconded
Engineering Society."
by Mr. Robinson, and evoked great discussion,
a score or so of members taking part, the majority
new
of the speakers being against the proposed
“ Amateur,"
title, principally because the word
while technically appropriate, was in everyday
language often made to denote one who did not
turn out good work. Others maintained that the
abandonment of the old name might result in
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leaving, while the introduction

of

not entirely interested in model
members
Most of the speakers
work was problematical.
however, that an extension of the title
agreed,
and after the discussion had lasted
was desirable,
nearly an hour, Mr. A. R. Black moved as an
amendment, which was seconded by Mr. Percival
Marshall, that the Society be in future known as
new

"

En
The Society of Model and Experimental
put to the
gineers." The amendment, being
meeting, was carried by a very large majority.
The motions on the agenda standing in the
names of Mr. C. H. Gaggero and Mr. C. C. Ballard
were duly seconded, and submitted to the meeting,
but none carried. Arising cut of the discussion
on Mr. Ballard's second motion, Mr. Black moved,
by Mr. Hildersley, that the Committee
seconded
be instructed to consider the possibility and ex
pediency of reducing the existing subscription to
This was put to the meeting
junior members.
and carried. The Chairman then stated that the
Committee should consider the matter, and if they
were able to recommend the reductions an extra
ordinary general meeting would be called to carry
it into eﬁect.
The election of ofﬁcers for the year was then.
with, Messrs. T. C. Holford and E.
proceeded
Rowlinson being appointed scrutineers. Mr. john
Wills and Mr. L. M. G. Ferreira were unanimously
and Vice'chairman, re
as Chairman
re-elected
spectively. Mr. Gilbert not wishing to act as
Treasurer again this year, he having held the
position for three years, and having many calls
on his spare time, the Chairman stated that Mr.
P. Blankenburg was willing to become Treasurer '
The Chairman
and he was unanimously elected.
stated that Mr. Popkiss (recently appointed Li
was
brarian, on the retirement of Mr. E. Seldon)
willing to continue to act, and he was accordingly
Nominations for seven seats
unanimously elected.,
on the General Committee, and eight on the
Technical Committee, were then asked for the
result of the subsequent ballots being as follows:
General Committee—Messrs. C. S. Barrett, N. H.
Simmons, W. B. Hart, H. H. G. Denvil, W. H.
Dearden, H. A. St. George and H. \V. Greenﬁeld.
Technical Committee—Messrs. T. R. \Nelsman H.
Hildersley, c. s. Barrett, w. B. Hart, H. HT 0.
Denvil, F. Mills, H. W. Greenﬁeld and J. F.
Browning.
On the motion of Mr. Percival Marshall, 3. very
hearty vote of thanks was passed to the retiring
ofﬁcers.

There being not sufﬁcient entries in either class I
no exhibit competition was held.
December 29th,
MEETINGs.—Thursday,
FUTURE
Monday, January 16th, 1911 '
ordinary meeting.
demonstration meeting.
Full particulars of the Society and forms of
application may be obtained from the Secretary
HERBERT G. RIDDLE, 37, Minard ' Road, Hithei'
Green, S.E.

Provincial

Societies.

Birmingham.—On Saturday afternoon, Novem

ber ‘26th, a visit was paid to the Engineering
Section
of
the Municipal
Technical
School
A very enjoyable
Street, Birmingham.
Suﬁolk
time was spent, and there was much of interest
to be seen.
Several experiments, etc., were
made on behalf of the visitors.
After the visit
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a few

of the members
of
(at the invitation
the Engineering Society connected
with
the
School) attended a very ﬁne lecture on “Modern
Battleships," which was much appreciated.
Manama—The next meeting will be held on
Thursday evening, December 22nd, at “White
Horse," Congreve Street, at 7.30 p.m.—All informa
tion and entrance forms to be obtained from the
Secretary, C. H. HAWKESFORD, St. Elmo, Boscombe
Road, Greet Hill, near Birmingham.
BristoI.—The usual fortnightly meeting of
this Society was held at the Dolphin Hotel, High
Street, on Tuesday, November 29th, Mr. Noble
being in the chair. The subject was "\Viped
joints in Lead." Mr. Payne ﬁrst gave a detailed
account as to the preparation of the two parts of a
joint, the correct proportions of solder, the con
struction of the diﬂerent rubbers, and the ﬂux
His ﬁrst demonstration was with a blown
used.
joint with i-in. pipe, following by a wiped joint
in the same size.
The next was a wiped joint
in a 4-in. pipe, which was cleverly executed
and br0ught applause from all present.
Mr. Knight
then exhibited a bogie for a Caledonian express
locomotive ("Dunalastair" type).
An electric
boat motor of the drum armature type was then
put on a trial run, and attained a speed of 1,500
r.p.m. ; also one of the tripolar type. Both motors
were series wound, the trials being quite up to
expectation. A vote of thanks to the Chairman,
Mr. Payne, and other exhibitors brought a success
ful meeting to a close—J. M. VAUGHAN, Hon.
Secretary, 9, Triangle South, Bristol.
Ilford. — An ordinary meeting was held on
The \Vorkshop Committee re
November 30th.
ported that they had been unable, at the moment,
to secure suitable accommodation for proposed
workshop, but were still making enquiries. After
the usual formal business had been disposed of,
Mr. S. R. Cowles treated us to some very interesting
experiments with his 4-in. induction coil, which was
worked through a motor driven mercury break of
his own design and construction, and which gave
Some experiments with
very satisfactory results.
a Tesla coil were also shown, and also a very
elaborate vacuum tube with rotating vanes which
illustrated the molecular bombardment caused by
The thanks of the members
the electrical discharge.
present were expressed to Mr. Cowles, also to Mr.
E. Cutten for bringing the necessary accumulators
for the supply of current. At the next meeting
the construction and working of blowlamps will
be explained by Mr. P. ]. Bellmore.-—W. F. MANLEY,
Hon. Secretary, 18, Haslemere Road, Seven Kings.
DURING the ﬁtting out of the White Star liner
Olympic, electrical energy for light and power was
supplied from a tug moored alongside the larger
vessel.
This tug, states the Electrician, has elec
‘trical plant with a capacity of 320 kilowatts on
board, and was also ﬁtted with a powerful steam
ﬁre pump.
It is therefore both a. ﬂoating electric
generating station and ﬁre station, in addition to
'being a tug.
The jackal, as the tug is called, was
a gunboat on the China station before
it was
acquired by Harland & Wolff, and has engines of
1,500 h.-p.
For the purpose of driving the electric
plant the shafting connecting the propeller with the
engine was uncoupled and the dynamos coupled up
instead.
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Queries and Replies.
[Attention is especiallydirrckd lo thevarious conditionsgiven 6:10;,
and no noticewill be taken 0/ Queries not complying with the
ducclions therein slalcd. Ldlers containing Quail: must b:
marked on the top lr/t-hand corner of thc envelop: "Qua-y
Department." No communicationsbu! those "Idling to the
Queries should be encloscdin the same mi-clopa.
Querieson subfms within the no!» 0/ this columnan replied to by
post, In: 0/ charge,under thefollowingconditions.'—(r)
Qua-1:5
dealingwith dislincl subiectsshouldb: writtenon diﬂnent slkds.
on one side 0/ the pap” only, landﬂu sender‘sMm! \wsr b:
"Btnbtd on the back. (2) Queries should be accompanied,
whereverpossible, will: [ally dimension skzlchrs, and mu
xpondmlsare "commandedto keepa copy of their
Queries for
(not post-can!)
rz/rrzncc. (3) A stamped addressedenvelope
shouldmoorlany b: enclosed,and also a “ Queriesand Replies
Qoupon" out on! horn the advertisement
page: 0/ the current
issue. (4) (Junior will 12:answeredas early as possible an”
man. (5) Queries which, in the opinion 0/ the Editor, arr
beyondthel¢gitirnalcscopeof this column,will eitherbe rdunwd
to th: senderwith a notiﬁcationto that cﬁect,or will be
to Tu: Moon. ENGINEER Laboratory, whencea [u refund
will be
quoted for supplying the desired information or
dIBIfHZS.
(6) Queries relaling to tnquirias which have beenreplicd to ’al
som Previousdatamustbeaccompaniedby a copy 0/ theoriginal
query, togetherwith our reply to some. Bolh the dole 0/ such
previousquery and the numberof our reply must also be giant.
(7) All Queriesshouldbc addressedto The Editor, THE Mona.
Enclnnxn, 26-29, Poppin’s Court, Fleet Street,London, Ef.
are seleclcdfrom the Querin which haw beanreplied
Iolnlplwmg
‘Tolu
rcca
y:—
[8591 Aluminium Winding: Motor Connections.
A. C.
have in construction a model "dirigible,"
(London) writes:
and i wish to employ some 4-volt motors. After having a look
round,-I have come to the conclusion that the " Ajax " motor
about the best for the job. Do you agreewith me that there is
nolother motor on the market which gives the same power for less
weight? _(r) If so, would you point one out to me? (The motor
has to drive 8-in. propeller.) (2) Can 1 improve the "Ajax"
by winding it shunt ? if so, what
should I employ (a) for
the ﬁeld, and (b) for armature? gau‘ge
an how much of each ? l
should like the motor to lake 3} to 4 amps. (3] Can 1 me alu
minium or magnalium insulated wire, or will resistance be too

.—_._
glib

N’ass

large?
Would the motor lose power by vrlndlng with the
wires mentioned? (4) Or, do you recommendme to leave the
motor as it is? as I should not 've myself the trouble to rewind
it unlessI was to gain
er, or w th aluminium or magnallumwire
to save weight. (5)
at ﬁrm makes these wires? 1 've you
a sketch (not reproduced) of a reversing arrangement or two
series motors. l cnly want you to tell me whether it will work.
The arrangementrepresentstwo 8~voltseriesmotors connectedin
parallel to a iS-volt battery.
We cannot specify any particular maker’s machine as best
for your purpose. A motor of ﬁrst-class design, with wrought
iroo or mild-steelmagnetshould be used,all ﬁttings beingspecially
designedwith a view to ll htness. As regardsthe useof aluminium
or magnalium for the windings, we cannot advise you deﬁnitely
either to adopt or not to ado t this wire. We believeit would be
necessaryto work out the c culntinns in detail for any particular
machine.beforeone could say whether it would be worth while to
useoneof thesemetals. Certainly, it is not thecasethat you would
get the same results with one-third the weight of wire, as a! ﬁrst
glance one might think. Aluminium wire must be larger in size
to have the same resistanceas copper, and this means that less
power can be got from a given winding-space. It is questionable
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whether, after going to the expenseand trouble of rewinding with
aluminium, you would not have reduced the power as much as
the weight. As regards your motor wiring diagram, if the ordi
nary type of reversingswrtch is employed (connectionbeing made
betweeneach of the two pairsof terminalsalternatively,vertically,
or horizontally), your diagram
would not becorrect. The accom
panying diagram shows the cor
rect method of wiring. The effect
of having the two ﬁeld windings
directly connected together at
the endsfurther from the battery,
as you propose (shown by the
dotted line in diagram),would be
to deprive both machinesto some
extent of the characteristic fea
turesof series-woundmotors. The
large starting for ue of the series
motor, for one t ing, would be
modiﬁed; the heavy - current
drawn by the starting load on one
armature being shared by both
ﬁeld windings, and not going all
to build up that armature's own
ﬁeld. Two 8-volt motors, by the
way, should be suppliedat 8 volts
pressure when connected in
parallel; not a 16 volts, as you
propose.
[906] Electric Drive for
.
. J.
Organ Blowing.
(Putney) writh I have a small
organ, which is blown by a handle,
which works up and down a dis
tance of 12 ins. It can easily be
worked with one hand, and the
pressurerequired is about 14 to
Masses. BASSETT-LOWKE'S
I want to work it by
20 lbs.
an electric motor (by meansof a
speed
is
required—just
a regular action. Can
crank). No great
ou tell me what horse-powermotor I should re uire, also whether
it could be driven from accumulatorsP If so, w at size ? or from
an ordinary lighting wire on a 200circuit ?
A } h.-p. electricmotor—say, one of 250watts—would be large
enough for your purpose; but to run this from accumulatorswould
involve the installation of a fair-sized battery. Assuming the
motor to be wound for 50 volts, you would needeachcell to be cap
able of dischargingat the rate of 5 amps. This would meaneach
cell would have to contain about i 1»sq. ft. of positive plate surface,
and a total of twenty-ﬁve such cells would be required. If you
have lighting mains anywhere about it, it would be more satis
factory to get a connectionfrom them. As regardsthesizeof drivin
pulley, we must leave this for you to decide. The motor wil
run at about 2,500r.p.m., and you will have to arrangethe pulleys
in ordernot to overloadmotor,and to et a suitablespeedfor driving
the bellows. These, however, are etails which you can settle
on the spot.

The News of the Trade.
(The Editor will be pleasedto recoivc[or reviewunder this heading
samplesand paniculars 0/ new tools,apparatus,and materials
for amateuruse. It must be understoodlhal thesereviewsare
free “passions 0/ Editorial opinion, no payment0/ any kind
being required or acceplcd. The Editor rcscrws the nghl to
criticise or commendaccordingto the merits o/ the goodssub
mitted,or to abstain from insertinga reviewin any casewhen
the goodsare not0/ sufﬁcienlinterestto his readers]
‘ Reviews
distinguishedby an asterisk have been basedon actual
Editorial I nsﬂectt'on
0/ thegoodsnoticed.
'New Bassett-Lowke Models.
The new edition of Section C of the catalogueissued by Messrs.
Bassett-Lowke, Ltd., Northampton, is to hand, and is as inter
esting as ever. Among the newlines introducedthis yearwe notice
a M.R. express locomotive No. 999, gauge 0, and_model of the
same Company'sNo. rooo in 'gauge 1, both being driven" by clock
County of Northampton ; special
work ; an improved G.W.R.
electric locomotives,
train sets for Christmas resents: severalnew
“ Claud Hamilton," and
including G.N.R. shunting tank, C.B.R.
a C.P.R. locomotive; new locomotive headlightsand accessories;
over a dozen new pattern wagons; and some new gauge 2 scale
model rolling-stock. Another special line is a set of complete
coach parts in gaugesr, 2, and 3. New things in tinplate track,
are also to be noted. A sample
and in permanent-wayaccessories
" Black Prince " locomotive, as illustrated
of a model L.N.W.Ry.
herewith, has been sent us for trial. This has been tested in our
Laboratory, which furnishes the following report :—“ This engine
is well made and the workin arrangementsare 00d. _ The Wick
less spirit lamp and oil-f
reservoir are exc lent ideas. The
steam ipes are carried above.,thelamp so that they are exposed
is a commendablearrangement
This
the
flames.
from
eat
to tho
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tending to d the steamor its wav to the cylinders. We consider
the trial of t e engine quite satisfactory. A working pressureof
steam was obtained in less than ten minutes from lighting up,
the boiler being ﬁlled three-quarters full with cold water at
starting. The engine ran well, all the parts, starting, stopping,

“ BLACK PRINCE “
(Lro.) Moom.

LOCOMOTIVE.

and reversingmovementsworking perfectly." The catalogueruns
contains a very nice coloured plate illus
to over 200 pages,and
”
“
“
Black Prince ”
trating the County of Northampton and
models. The priceis 4d.
‘A Knife for a Penny.
The Metal Specialists Manufacturing Company, Owlcrton,
Sheﬁeld, send us a sample of a pocket knife, which, in ten grosa
at less than one
lots "can be supplied
y. The knife is named
’
the Sesame and is intended for a vertising purposes,

New Catalogues and Lists.
Stuart Turner. Ltd., Henley-on-Thameg.—The new issue
of the well-known catalogueof Messrs.Stuart Turner, Ltd., fully
maintains the standard of previous editions. A large section of
the book is devoted to the popular “ Stuart " horizontal and
vertical engines and castings, model locomotives boilers, steam
ﬁttings, and amateurs’ took. The more recent developmentsof
the ﬁrm's business in dynamos, gas engines, and petrol motors
for model aeroplanes are also described and illustrated. There
are particulars of several well-designedcombined sets of petrol
motor and dynamo ranging in output from 200 to 1,000watts,
suitable for private houseand yacht lighting, and for accumulator
charging. Last, but not least, a section is devoted to model
machine-carved boat bulls, and marine engines. boilers, and
ﬁttings. Altogether this is one of the most useful lists published
for modelengineers. The price is 6d.
T. W. Thompson
6: Co., Endyne Works, Blissett Street,
Greenwich, S.E.—This list commenceswith small power electric
motors in many patterns,somebeing specially adapted for driving
model boats, locomotives, trams, and aeroplanes. Lighting,
charging, and plating dynamos come next, followed by details
of sets of castings and parts. The remaining pages are allotted
to accumulators,measuringinstruments, and spark coils. Messrs.
Thompson & Co. have a good name for the quality of their work.
The list will be sent post free for 3d.
T. A. Waters 6: Co., Horns, llford. -— We ha ve received a
new 20-pagelist from this ﬁrm, the greater portion of which is
devoted to model locomotivesand steam ﬁttings, lines which we
understand this ﬁrm are now adding to their business. Several
are given to pricesof sheetmetals,German-silverrods, round
rpgges
metals,copper, brass, and aluminium tubes; square,hexagon,
and ﬂat brass rods, an lo and T-section brass, rivets, brazing
materials, etc. The list is printed on art paper, and will be sent
post free for 2d., which sum will be credited on the ﬁrst order.
Handley Page. Ltd., 72, Victoria Street, London, S.W.
This is a neatly producedlist of parts and accessoriesfor full-sized
aeroplanes. The items described include propellers, clam ,
ferrules, wire strainers, wire, pulleys, running wheeliz,
eyebolts,
a
urninium sockets, rubber shock absorbers, fabrics, steel tubing,
bamboos,and other requisites for the constructor.
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we publish

some

notes

on

making of simple conjuring apparatus, which
we think may be of interest at the present time of
from
The subject is rather remote
the year.
engineering proper, but the construction of the
apparatus calls for the use of the tools of the
workshop, and work of this
model engineering
nature may aﬂord an agreeable change from the
ordinary routine, while at the same time contri
of the younger
buting to the entertainment
the

'

Q

We would remind model speed boat owners that
our annual competition for speed boat records
closes on the 3ist inst., by which date all entries
Full particulars of this com
must be received.
‘
petition appeared in our issue for April 7th, 1910,
The publication of our draft
and in other issues.
rules for future competitions has
set of proposed
some
brought us a lot of interesting correspondence,
The subject
of which appears in the present issue.
will be continued next week, and when all sides
have been given a. hearing we shall decide the
best

line to take.

.

l

Answers to Correspondents.
R. (Macka .-—See our six p enn y h a nd book
Model Steai'ii Turbines."
H. \V. (Loughborough).—The
wheels you require
can be obtained from Messrs. Cotton 8: Johnson ,
Gerrard Street, Soho, London, W.C.
\V. R.
(Camberwell).-—Many thanks for your
very nice letter.
C. DEL LLANO (San Sebastian).—Write Mr. A. H.
Avery, Fulmen Works, Tunbridge Wells, saying
exactly what you want.
T. T. (Crook).—In 1: Query No. 23,006, March 31st
1910, working drawings of the N.E.R. 4—6—d
type tank (two cylinders inside) were published
in the Engineer for October 2nd, 1908, and
drawmgs for thei4—8—o tank (three cylinders)
in the issue of the same journal for January alst,
S.

“

r910.

i

We desire to express our best thanks to the
many readers who have written appreciative letters
These have been too
aPropos of our 500th issue.
numerous for us to acknowledge individually, but
The
we should like to quote just two of them.
ﬁrst is from the Hon. Secretary and Treasurer of
the Bristol Society of Model Engineers and Crafts
men, who writes under date of November 30th :—
"At the usual fortnightly meeting of our Society
it was proposed by Mr. Sharp 'That this meeting
congratulates the Editor (Mr. Percival Marshall)
on the 500th issue of T112 MODEL ENGINEER AND
ELECTRICIAN, and wishes him and the model
This
weekly all the success both so well deserve.’
was seconded by the Hon. Secretary, and carried
unanimously by the members present." The other
letter is from a very capable model engineer residing
in France, who says :-—“ I note that to-day’s issue
of THE MODEL ENGINEER rounds out your ﬁfth
'
century,’ and I wish to take occasion to offer my
congratulations on the success of the paper and
my thanks for what ﬁlls a real want. I am the
fortunate owner of a complete set, and no work

Notices.
Anonss LBT‘I‘IRS
Au correspondence
How!ro
rc ating to the liter
tion 1
' &c., gryri-Pgew,tgbe‘35dresaepapqd
' '
ngall‘niw
n
D:ipparaltulsh
run,
r
0 liBsts,
ugiueer," 26—29,Poppins
Court,
[nudon‘ EC
e
h is for United States, Canada, and Mexico: 8
Chamhalaln, 1: , liberty Street, New York, U.S.A.,
all subscriptions om thosecountriesshould be addressed.
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Mr. E. Lander, 23, New Bedford Road, Luton,
Beds, writes :—“ Knowing that there are a large
number of model engineers residing either in or
near Luton, I am rather surprised that a. Society
of Model Engineers has not been formed. Should
there be any enthusiasts in the neighbourhood of
Luton and Dunstable who would care to form a.
branch, I should be glad to hear from them, and
then perhaps we might make arrangements ac
cordingly."
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reply to several correspondents we would say
the next MODEL ENGINEER Exhibition
will be held at the Royal Horticultural Hall,
Vincent Square, S.W., from October 1 3th to zlst,
We shall arrange another series of model
1911.
particulars of
competitions for this occasion,
which we hope to announce early in the New Year.
t

frequently consulted.
It is interesting to
look over the back volumes and note how well you
have preserved the balance of the paper.
It is
very rare to ﬁnd a journal addressed to amateurs
which does not sooner or later specialise on one
subject to the practical exclusion of others."
is more

IN that

In our current
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from the Laboratoryﬁ"

Division Plates: Copying an Existing Plate.

,

01:1

M"

ﬁn

mounted-in the ﬁrst place as a gun-metal cast
ing on a wood chuck, by means of three round
We shall have some notes later on relating to
head wood screws placed round the inner edge,
the origination of division plates, written for the
with the heads
benefit of any
_
the
overlapping
worker who may
a.n d
the
plate
wish to turn his
shanks gripping the
skill in the direc
inside edge of the
tion of producing,
and turned
ring,
right out, a speci
up clean on outside
men of this most
and faced
edge
useful lathe appli
across as far as the
In this par
ance
screws.
The round
ticular it is almost
screws
head
were
unnecessary to
then transferred to
state that it is use
the outside edge,
less to endeavour to
an d th e facing
make an accurately
ﬁnished and inner
plate by
divided
edge cleaned up.
plotting out circles
The wood chuck
with dividers, cen~
was made by pro
tre dotting to the
curing a square
same, and drilling
piece of I-in. good,
to the dots ; espe
sound, seasoned
cially if the rows of
wood, and planing
holes contain large
same
on one side
numbers.
with an ordinary
We give here a
smoothing
plane.
photograph v(Fig. 1)
T h is w a s t h e 11
showing the setting
mounted
on
the
up and method of
plan ed
faceplate.
copying a division
side inward, by
plate on a plain
means of ordinary
lathe having no in
wood screws pass
dependent drive.
ing through coun
In this case the
tersunk clamp
new
plate, which
plates at back of
is arranged as a
faceplate; also
gun - metal ring
through slots in
shown at a, and
to be
plate, and not more
is intended
than halfway into
the
on
mounted
the
thickness of
FIG. I.-—COPYING A DIVISION PLATE.
headstock pulley of
wood at back. Care
the lathe shown in
_
was taken in two particulars:
ﬁrst, the wood was
the illustration, another dlvided headstocit (not
thei one- belonging to the lathe in the prcture)
T,
'{ikn'r'yw'i
'
l,
8
u'
ma
f’iﬂ’d'
u
B
t
M
k t 4,,
‘4'!“
U
M
‘
for the Purpose Of copylng’
bang Inn-Odqu
[l'nnlsMoz’i-tfolrisztl:zzny
done, and £1,761ng canind
,
It was
Lawqu and Schoolof Mechanics.)
had been previously turned as follows.
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mounted fairly true as to its centre in relation to
lathe centre ; secondly, the screws were all arranged
to hug the sides of slots in faceplate to act as stops.
The corners were then rough sawn off, and the
edge of wood turned roughly to size of ring casting,
plus a little for taking mounting screws with hand
Next, the wood was surfaced up
turning tools.
ﬂat with a tool in slide-rest, being afterwards
ﬁnished with sand paper.—The ring was then
above, after
mounted and turned, as described
which it was taken oﬁ, and three holes drilled‘
equidistant on a circle somewhere near centre of
ring, taking care not to conﬂict with any of the
subsequent rows of division holes, which three
side of
holes were countersunk on the unfaced
ring. The wood chuck was again partly faced,
and the ring again mounted so that its bore hugged
a shoulder (sketch Fig. 2 will explain this), the
screws now passing through the three holes drilled
The ﬁnal facing
and countersunk, as described.
on—what is intended for the working face—was
now carried out preparatory for dividing, and the
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accidentally shifting it. The index can be seen
at d mounted on the headstock, and the micro
meter
adjustment to the same at e. Round
leather belting 5-32nds in. diameter is used on
the largest diameter of cone on drill spindle, and
the drill isa 5~64ths-in. straight ﬂuted. A descrip
tion of the drill spindle will be found in the
"
"
of the October
Lessons from the - Laboratory
rows
of
There are
ﬁve
6th, 1910, issue.
divisions—180, 144, 120, 112, and 96, the zeros
line,
of which all start on a radial straight
the adjustment to any zero
effected as
being
follows.
feed
By feeding in or out the cross
of rest, taken in conjunction with a circular
adjustment effected by screwing in or out the
micrometer head a on index, the pointer being in
any hole of the circle which is to be copied. Having
thus started on the zero spot, which is centre
popped in position on the line mentioned above,
it only remains to take up slack of belt and tighten
up the adjusting screws on index before going
It must be clearly understood that, with
ahead.
the exception of occasionally removing drill for
re-grinding, none of the adjustments must be
touched during the operation of drilling out one
It is not necessary to drill the
circle of holes.
holes right through a division plate as, at the outset,
they go in sufﬁcient distance to act well as a
guide, they can be carried through the plate after
on a drilling machine, with much more dispatch.
It is better for the holes to ultimately be drilled
right through plate, as they are much more easily
kept clean than if left blind.

Tapping Small Holes.
For tapping through holes the thickness of the

metal being not greater than 1; times the dia
use a taper tap only; unless there is reason
to believe that the tap is worn somewhat, when
it is advisable to clean out the undersized thread
afterwards with the upper portion of a plug tap
(the point of a plug tap is the only portion subject
to wear).
For tapping a blind hole of depth over two
diameters use at least a taper and plug tap alter
That is to say, starting with the taper
nately.
tap until it binds, then withdraw and substitute
plug, and continue until it binds again, and so on.
As soon as the chips accumulate at bottom, and
block the progress of either, clean hole right out.
For tapping shallow blind holes, of less than
above depth, use taper second and plug taps
Don't, at the
alternately, in the order given.
outset, allow the taper tap to strike the bottom in
very shallow holes, as the lack of depth of thread‘
will not stand the impact and thread will strip.
Revert as soon as possible to the use of the second
and plug taps only and ﬁnish a shallow hole with
meter,

Frc.

2.

chuck turned down flush on outside. All
the above operations were done on the headstock
borrowed for the purpose of copying. The process
now brings us back to the illustration Fig. I, in
which the divided headstock b is turned about
and again ﬁxed further along the bed towards
the poppet head.
Owing to it not being made
to ﬁt the bed, it had to be raised on hard wood
blocks, to prevent conﬂicting with a cross stay at
The slide-rest, shown in foreground,
this point.
was
brought round and mounted immediately
over treadle ﬂywheel, and arranged so that a
drilling spindle, mounted under tool clamps and
facing the work, has its pulley over one of the
slow speeds of the ﬂywheel. Provision is made
for taking up slack in the belt, by means of a jockey
pulley, attached to a casting, which is screwed
This arrangement is shown
to a hardwood block.
at z: in the ﬁgure.
The hardwood block is bolted
by means of a clamp under bed, and a bolt passing
down between the bed through the clamp, and
The second jockey pulley
nutted on underside.
on the casting has nothing to do with the apparatus
as set up.
The feed is controlled by the longi—
tudinal traverse of the slide-rest, the handle of
which is the one nearest- the spectator;
and
is shown
although the handle of the cross-feed
in position, while working it is removed to avoid
wood

these.

Never attempt to tap any hole with a plug
tap only.
During tapping make sure that the tap is really
binding, by occasionally turning it back a half
turn, when resistance appears likely to result in
If tap is properly made, with no
breakage.
clearance
on thread, and a positive cutting edge
at back as well as front, this edge will go back on
and remove the chip formed against the front
edge, a slight jump being felt by the operator
as it does so.
The tap will then most likely go
forward some distance;
if not, substitute the
next tap in series as described above.
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Squared taps are stronger than ﬂuted taps, but
not nearly so accurate in working, as they push
oﬂ rather than cut the metal. Incidentally also
Fluted taps
they do not choke up with chips.
properly used are best to operate, and give best
results.

Tapping Drills.

“

“

wire
twist drills are usually
Number, size, or
stamped on the shank down to about No. 40,
after which they are not marked. To ensure getting
the size small drill for such as tapping holes for
small sizes, use a twist drill gauge (such as made
by Starret or Brown & Sharpe), and gauge the
drill at the time of buying. Shopkeepers often
get small drills mixed, and it is as well to check
The gauge is a. hardened steel plate, with
them.
exact size holes stamped with the number against
The right size drill will just enter the
each.
Do not use a " Stubbs' "
corresponding hole.
steel wire gauge for gauging twist drills, as there
is a discrepancy in most sizes which in some is very
considerable. Use the latter for gauging silver
steel.

The

Proposed

“NLE.”

Boat Rules.

Speed

TO THE EDITOR or The Model Engineer.
that
DEAR SIR,——It was with .great pleasure
I read in a previous issue of THE MODEL ENGINEER
a proposal to draw up a standard set of rules to
It cannot be
govern racing, etc., of speed boats.
denied that such rules are urgently needed, but it
was with a distinct sense of disappointment that
I perused those same proposed rules in your issue
of November 24th.
In the ﬁrst place, it seems
very hard that the 5-ft. boat should be barred,
considering that most of the reliable craft are of
this length or longer (my own included, which is
5 ft. 1 in.) ; particularly so, as a good many have
been built to the 5‘ft. designs published in THE
MODEL ENGINEER.
Secondly, I would respect
fully ask: Why is the squarebilged boat singled
out for extinction?
Has this any material ad
vantage over a round-bilged boat other than the
to construct?
one of being
easy
all-important
It must be borne in mind that we are not all
experts at hull construction.
Thirdly, I would
like to point out that the 5-ft. boat was barred
at the last regatta, and it requires no words of
mine to emphasise the utter failure of that event.
Trusting this appeal will not be disregarded, I
remain, with best intentions, yours respectfully,
HENRY E. MATTHEWS.

To THE EDITOR or The Model Engineer.
DEAR SlR,—As
one of those
who attended
Victoria Park Lake, at THE MODEL ENGINEER
Regatta, last October, I regret I was, with others,
rather disappointed with the proceedings.
I do
'not consider that model steamer racing will ever
become a. popular form of recreation, except it is
conducted on different lines.
If you desire some
sort of interest in the sport the races will require
to be sailed in heats of two or three each, instead
of timing the power boats one by one over a
speciﬁed course, as was done at Victoria Park.

Another point, none of the boats at Victoria
Park (except one with'two yellow funnels) looked
anything like a steamboat. I think that ap
pearances also ought to be a consideration.
As to your rules for power boats, the sizes are
all right, though made rather complicated by
additions.
I do not think much of circular sailing,
as it is not a fair criterion of the boat's reliability
and all-round handiness.
In my opinion the
idea ought to be to produce a power boat (steamer
looking) which can be easily handled against
another, and sailed straight up and down a lake
in a satisfactory, reliable, and speedy
manner.
Races of this character will always command a
large number of interested and pleased spectators.
Wishing you and your staff, and your world-wide
audience a Happy
and Prosperous New Year, —
Yours truly,
A. C. GAFFIKIN, C.M.Y.C.
Addiscombe.

To

THE EDITOR

or

The Model Engineer.

DEAR SIR,_—In answer to your kind statement
that the subject of running regattas was open to
I send the following.
discussion,
Regatta should be run on a day during the
season (about July), instead Of in the winter, as
now.
It should be run by an influential body,
such as THE MODEL ENGINEER, and each com
petitor should pay an entrance-fee, and, if possible,
a part of course nearest water to be parted off
for visitors purchasing programmes.
One race for ri-metre boats for speed only, one
prize only.
One race for r-metre boats for speed only, one
prize only.
(To be run round circular course.)
This race might decide winner of THE MODEL
ENGINEER speed competition.
Competitors for
this race must have previously made a speed of
IO and 7 m.p.h., respectively.
for boats
Competition
any size. The boat
getting nearest to ﬂag, or other goal, a certain
distance from starting point takes ﬁrst'prize,
next nearest second prize.
Race for moderate power boats, made entirely
by owners (engine, boiler and hull, but not ﬁttings),
not including professionals.
Competitors to be
First and second prizes.
handicapped.
Race for moderate power boats, any size, not
made by owners, and boats made by professionals.
Competitors to be handicapped.
First and second
prizes.

Competition for any boat.
Prize for ﬁrst boat
bursting an air ball floating on lake.
There seems a lot of prejudice against the cir
cular course, and it seems that those who have not
witnessed a boat running on a. circular course are
the most obdurate. I feel sure that those who
have witnessed same will agree that it is a better
than running straight.
spectacle
You see the
boat coming towards you, passing
by showing
port side, going away from you, and also passing
by showing starboard side.
Mr. Hobbs says, in
a recent issue of THE MODEL ENGINEER, "There
are, nevertheless,
numerous reasons for the re
tention of the straight run for model speed boats."
Will he kindly enumerate them?
Some say you cannot run two or three boats at
once on a circular course.
I don't think it can be
done
satisfactorily on a. straight course.
The
boats are liable to collide and sink. I can give
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a. few reasons against running straight.
In the
ﬁrst place,
maintain it is impossible to get a
model speed boat (10 miles or over) to run straight
when wanted to.
Given a good design hull, twin
propellers and good trim, it only wants a ﬁsh
to swim past bow to turn it 05, let alone wind,
leaves and twigs ﬂoating about, and wash from
I see no difﬁculty in making a boat
other boats.
go perfectly straight when water is quite calm
and perfectly clean (conditions we never get).
I have also found that when a fast boat comes
perfectly straight towards you, it is extremely
difﬁcult to stop it. I have had four experienced
men waiting for Stentor
when travelling about
14 m.p.h., and she simply slipped through their
ﬁngers, and ran 3 ins. into the wooden
pier at
side of pond.
At other times she has cut their
hands open or smashed her bows
very
discouraging. Mr. Hobbs' idea may or may not
work, but it would entail needless expense, com
pared with circular course.
I have heard objections to circular course for
boats of curved section.
In running on circular
course the boat is continually turning, and surely
it is easier to turn a boat of curved section than
square.
Why are hydroplanes barred (the only design
real high speeds will be obtained with)?
One
gentleman told me they had so many egg boxes
with engines ﬁtted apply for membership and
This seems like throttling the novice
were refused.
(a bad practice) ; also, if a man with a boat which
cost him 6d. to make beats a man with a boat
that cost him £30, I think he thoroughly deserves
the prize (but I don’t think he would get it).
Apologising for taking so much space, and hoping
fellow speed men will state their views, with the
ultimate result of a more successful regatta next
year.——I remain, yours respectfully,

I

II

ianoth

London,

N.W.

F. MILLS.

To THE EDITOR OF The Model Engineer.
DEAR SrR,—I notice your request for suggestions
re proposed rules for model power boat racing, and
should like to submit the following :—
It appears desirable to permit
Rule 2 (a).
of the various control levers, etc., being carried
in
above deck where necessary for convenience
Such ﬁttings as the throttle, blowlamp,
handling.
regulator, and air valve, engine lubricator, and the
gauges should be readily accessible without removing
the deck.

The proposal to permit competitors at the
Annual Regatta to use the circular course appears
Competitors availing
to be open to objection.
of this rule have the tremendous ad
themselves
vantage that they are relieved of any trouble with
regard to the steering and stability of their boats.
To make a boat go fast requires a great deal of
skill, but the task is much greater when she has to
Judging by past performances,
go straight as well.
the latter task is much greater than the former.
The effects of varying steam pressure, cross-winds,
side thrust of pro eller, and alteration of trim have
for on a straightaway course,
all to be allowe
and it does not appear to be fair that a boat capable
of being steered accurately should be outdone by
a. craft capable of spinning round a pole at a great
pace, but erratic and unreliable as regards steering.
Why not continue as before, and permit the circular
course to be used for the Speed Boat Competition,
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but insist on something more than mere speed in
the boats permitted to run at the Regatta and to
compete for the Wembley Park trophy.
Another point is that a large number of com
petitors will lack the opportunity of experimenting
with a circular course on their home waters, and
will thus be at a decided disadvantage compared
with the lucky few whose trial spins have been taken
on the merry-go-round principle.
The proposal to provide separate
classes
for
hydroplanes is, I think, a very good one—Yours
E. JORDAN, T.Y.C.
faithfully,

To

THE EDITOR

or

The Model Engineer.

DEAR SrR,—With regard to the proposed rules
for motor boats.
There are one or two points which
I feel will require further explanation.
First, as regards limiting length. Why exclude
This is very hard on
any boat over IQ metres?
the 5 ft. 6 in. boat owners.
Second, re the clauses
referring to radius of bilge and run, or longitudinal
curvatures;
surely this will severely handicap all
as if the curvature is to be
model boat owners,
struck at one centre only per section the result
will be a rounded boat with about 20 per cent. of
the length in overhang forwards;
otherwise the
buttock lines will be less than the prescribed 25
per cent. of the length of the boat, while a section
forward 1} ins. wide will, of necessity, be of the
limiting radius of Q in. ; and if this is to be so, how
are we to design a‘boat?
And how can we get
any reasonably ﬁne lines if we retain the ﬁxed
one position of centre for the radius?
On this
assumption the bow sections must be simply
rounded, and will therefore have to curve upwards,
If, on
giving quite a hydroplanic lifting effect.
the other hand, it is permissible to shift the centres
for the radius, the whole idea of the rule fails,
as any curve may be looked upon as practically
an inﬁnite number of arcs struck with a common
radius but from different centres.
I would suggest
as an alternative to retain the old rules—of four
classes—a, b, a, d, of over-all length classiﬁcation
only, and unrestricted as regards type, power and
But
displacement for at least two more years.
at the same time to start a new series of prizes for
“
restricted racers," to consist of three classes :
Class
Class
Class

A—1§ metres.
B—r metre.

Class
Class
Class

A—zz
B—rz

C—30 centimetres.
Each boat to have a beam of not more than 15 per
cent. of the length, and a displacement of not
more
than, say :—
lbs.
lbs.
lbs.

C—5§
This should produce good sport and fast and sea
worthy boats, especially if most clubs built to
this rule—Yours faithfully,
EDWARD W. HOBBS.

IT is stated that this year's output of one auto
mobile factory in Detroit, Mich., will reach a value
of £3,800,000, which, it is asserted, is more than the
output of the stove, paint, drug and freight car
industries of the city amounted to in 1900. At that
time these were the principal industries in the city
of Detroit, and few, if any, automobiles were being
built there.
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Circular Saw Attachment
the Lathe.
T

for

By A. E. Bnewanrou.

is often very useful, for small work, to have an
arrangement for ﬁtting circular saws in a lathe
—for cutting oﬁ brass and wood, or as a minia
Most of the designs, however,
ture milling machine.
for a table of this sort take so long to ﬁx on to the

and Electrician.
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position consists merely of centreing the saw
spindle, the time taken is negligible. In this
illustration, which shows the idea in its sim lest
form, A is a circular saw running on the spin e B,
while the work is supported on the table C, which
is slotted to allow the saw to pass through.
This
table is supported by the two side-strips DD,
which bear upon the spindle at E E, and are pre
vented from turning, by virtue of the lower ex
tremities registering themselves on the lathe bed.
considerable friction is present in
Admittedly,

m“ Chuck

Aiiivtsl'cailt equi’
m. Qtrvl'fﬂ
Sacha“.

Btu-rim:

FIG. 2

,//
lathe bed that their advantages are greatly (lis
counted; for example, if it be required to cut a
It is usually
small piece of brass from the sheet.
quicker to use a hacksaw than to go to the trouble
of ﬁtting anything up in the lathe.
In Fig. 1 is illustrated a. simple device which
can be adapted to_any lathe, and as the ﬁtting in

the bearings ; but, notwithstanding this, the writer
ﬁnds the arrangement sufﬁciently satisfactory to
proceed with a design embodying a few elaborations
to extend its range of usefulness.
In this improved design—shown in Fig. 2-—
a casting is used to support the table and to carry
the long sleeve bearings for the spindle, and consists
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of two sides bridged across at S S, so that, in making
a pattern, the sides should be tapered towards
the ends, so as to draw out of the sand, and, if
any enlargement is required at the bottom end for
ﬁtting the lathe bed, they should, for the simplicity
An ad
of moulding, be screwed on afterwards.
justable bar is ﬁtted parallel to the saw (lettered G)
for sawing off strips; while, by means of the loose
screws H and the adjusting-screw J, the table can
be raised or lowered relatively to the saw for such
work as cutting angle-brass out of square bar, and
slotting and cutting small keyways in circular rod,
etc.
It has been suggested that by using clamps
and a screw-gear, and a slow speed on the lathe,
milling might be done, but that is probably outside
the limits of its range.
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hole in bush, and while it was warm I ﬁlled the
space up with babbitt metal.
I then turned the
bush to 1} ins. diameter and bored L P out to ﬁt

l
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Bushing an Old Lathe Spindle.

I

By H. MAPLETHORPE.

this made it as good as new at a very small
same;
cost and 'was done in a short time.
Fig. 3 shows
a section of the repair when ﬁnished.

RECENTLY

had sent to me an old lathe head
stock (of very old design) for repairs, which
presented some unusual points, i.e., the loose
pulley (L P, Fig. i), was placed nearest to fast
collar on lathe spindle, and the spindle (Fig. 2)
was very badly worn, as shown at B, where loose
pulley ﬁts on, and also the loose pulley L P
was very much worn, and I was requested
to
bush it. As will be seen, it would have been useless
to bush a pulley and put it on a spindle in such a
state, as the spindle was reduced
by nearly lin.
at B, Fig. 2; so I decided to bush the spindle.
I ﬁrst turned § in. off side of collar C, Fig. 2, to
1} ins. diameter, and then got a piece of steel

Extension Faceplate
Pin.
By Joan Haves.

turning some kinds of work having a
head
or projection at one end which
must need be at the driving end of the
lathe, the dog is so far from the faceplate that
the driving
Of course, a
pin won't catch it.
longer pin is used, but this pin is very often
and
does
not
allow
of
too long,
the job being
turned as far as required. The sketch shows a.

WHEN

r—T
LP.

Driving

FR

F19/

mm

r~

-

I

about 3* ins. long, bored it out about 4-ioooths
smaller than spindle (1* ins.) and then heated the
bush red hot and pressed it on and close up to
collar C, taking a true bearing on the
in. I had
'
turned off the collar. I had already d
in.
ed a

i

method adopted to lengthen the pin. A piece
of iron tube was obtained, a sliding ﬁt on the
A 3-16ths
pin and about the same length.
in. hole was drilled i in. from the end of the pin
and similar holes bored in the tube as shown.
It will be seen that the tube can be drawn out
and secured with a taper pin at “any suitable
distance.
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exhaust valve d' was mechanically operated.
The piston was provided with four rings—two
above the gudgeon'pin, and two below it. The
crank web had inwardly turned balance weights,

By “ Pnomrx."
Motor Cycle History.
When we look back over the years during which
motor cycle has been evolved and brought
to its present state of perfection, it is seen that
developments have quickly succeeded one another,
and the task of converting the somewhat crude
productions of a decade since has been astonish
ingly rapid. At the same time, quite a brief study
,of motor cycle history suﬂ'ices to show that in the
earliest designs makers realised the trend that
developments would take, and provided for them
if not actually intro
accordingly by suggesting,
ducing, alternative methods of construction, the
principle of which, at all events, is only~at the present
time coming into recognition.
Thus as long ago as 1898, when the motor cycle
movement had as yet hardly begun, we ﬁnd the
brothers Werner,
of repute,
French mechanics
publishing designs for motor cycles adapted either
for belt, chain, direct gear, or bevel drive—a point
in connection with which there seems to be no
settled consensus of Opinion even now.
The Wer
ner motor cycles (they included tricycles) were
in all cases front—driven—that is to say, the engine_
actuated the front instead of the rear wheel, and,
as the accompanying drawings
each
of
show,
the four alternative methods of driving referred
to above were provided for. The machines, in point
of fact, more nearly resembled the ordinary pedal
cycle with a motor attached than motor cycles
as we at present understand them;
but they
were, in some of their forms, rather more, per
"
”
than
motor-assisted
bicycles,
push
haps,
although the horse-power in most cases ranked
very low; indeed, if I remember rightly, so-called
} h.-p. machines were actually sold and used.
the

Points in the
Werner Motors.

Some

Construction

of

the

The location of the engine against the steering
pillar of the frame presents a curious eﬂect as regards
appearance, but the idea at that time was to produce
something as nearly as possible resembling the
ordinary standard safety bicycle, so that the
popular fancy for this type of machine might to a
large extent be complied with. Around the hub of
the front wheel was ﬁxed either a belt rim for round
belt, or a toothed wheel for driving by belt or
chain, as the case might be; while in other designs
a bevel gearwheel was employed, to be driven by
The
means of a shaft and small bevel wheel.
for direct-toothed
design
remaining
provided
there being a small gearwheel
on the
gearing,
shaft operating an intermediate gear of
engine
larger size, which, in its turn, intermeshed with a
still larger gear on the front wheel of the bicycle,
and in this manner propelled the machine and
its rider.
The engine comprised a single-cylinder motor,
working on the four-stroke principle, with either
an incandescent tube or an electric spark to eﬂect
There were two outside ﬂywheels—one on
ignition.
each side, as seen in Fig. 2, and the connecting-rod
worked on a long crank-pin, while the main shaft
had also good long bearings, both of these points
The inlet
being strongly in favour of the design.
while the
valve d was automatically operated,

FIG. i.—WERNBR
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as shown.
The cylinder, it will be noticed, is
formed in one with the top half of the crankcase,
so that, when removed, it not only laid open to
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only surmise the reason to be that the work of
distributed over two equal units,
propulsion
each capable of driving the machine single-handed.
They further tell me that they can run the belts
much slacker without fear of slipping than where
used, while every ounce of the engine's
only one
h.-p. can be used up,
required, instead of an
appreciable percentage of it going to waste through
inadequate means of transmission.
The average motor cyclist, except he has very
heavy work to do, will,
expect, prefer to stick to
the single-belt principle—I
am not saying this
"
in reference to anything the
Matchless" people
are doing—as one belt can usually be relied upon
"
"
to provide all the
fun
that most people can put
up with, so that few will be anxious to increase
their chances of belt troubles by 50 per cent;
and then, again, it must be very necessary to keep
very likely
the
two belts approximately—and
would
exactly—at the same tension, otherwise
seem that what
gained in one way will be lost
in another, with the extra expense and complication
thrown in.
No, unless circumstances are exceptional, should
not advise any of my readers to think in the direc
tion of employing two belts, and in justice to the
do not suppose the idea will be
manufacturers,
to meet the special aim
put forward unless
which led Messrs. Collier to give
a trial.
is

is

inspection the piston and upper portion of the
but the crank-pin
connecting-rod,
and other
parts as well.
The movements of the exhaust valve were con
"
"
trolled by a
retarding pinion
mounted within
the crankcase and controlled by another pinion of
half the diameter of the ﬁrst keyed upon the
crankshaft.
Thus the ﬁrst-named or retarding
pinion only made a half-revolution
while the
crank itself made a complete revolution, and upon
the spindle of the retarding pinion was mounted
a cam, which lifted a fork to operate the exhaust
valve.
This arrangement approximated to the
present-day one of half-time gearing used to actuate
the valves of motor cycle engines.
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the Motor Cycle.

A

correspondent, writing to a pedal cycle paper
recently, set forth his views as to the utility and
reliability of the modern motor cycle, and in so
doing betrayed a sad lack of knowledge as to what
can be (and
being) done every day of our lives.
Evidently with a view to making up his mind as
to whether or not he would enter the ranks of the
"
mechanically propelled," he set about the task
of acquainting himself with the capabilities of the
motor cycle—its reliability, speed, and other quali
ﬁcations. He says he went about making exhaustive
enquiries among friends, acquaintances, and others,
and in the end came to the conclusion that the game
was not worth the candle, for, to use his own words,
" It
obvious that the average motor cyclist
regards a run of 30 miles without a breakdown
as something in the nature of a record."
am afraid the enquiries he made were pursued
in very unreliable quarters, and that his informants
knew little,
any, more than he himself did. A
motor cycle which proved itself consistently incap
able of running more than 30 miles without breaking
down would be promptly consigned to the scrap heap
and its parts sold up as old iron. Most of us are
to doing many times the distance with
accustomed
out any semblance of a difficulty, even allowing for
"
breakdown,"
the non-user's interpretation of a
which may mean nothing more than having to
What
am doing others
change a sparking plug.
are doing all over the country, and
frequently
make two or three consecutive runs of from 200
each
without so much as open
to 300 miles
How true the old saying, "A
ing a toolbag.
little knowledge," etc! Of course, there may be
some people who could not drive the best motor
cycle ever made even 30 miles without getting
into difﬁculties.
Replies in Brief.
H. M. C. (Cambridge University).—Do
not have
Get a. new one made to the
the cam altered.
template you have.
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propose in future issues to give further examples
of early practice in the design and construction of
motor cycles, and in the meantime
shall be glad
to hear from any readers whose experience covers
“
"
the use of
ancient
machines.
The Werner
motor cycles were, of course, no mere freaks con
ﬁned to proposals on paper.
They were made and
used in large quantities—many
of them in this
country.

Twin Belt Drives.
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have frequently been asked whether there
any gain to be derived from employing two belts
on a motor cycle instead of, as usual, only one
The difﬁculty in arranging for two belts
appre
ciated by those who make the enquiry, and some
of them think
can only be accomplished by ﬁtting
a pulley on each side of the crankcase,
whereas
such a thing would,
am afraid, be very nearly,
"
"
not altogether, impracticable.
The
Matchless
side car machine for 1911 has two belts, and these
are placed side by side on two adjustable pulleys
mounted on the engine shaft next one another,
while the rear bicycle wheel also carries two belt
rims, each capable of taking a r-in. belt.
am
assured
by Messrs. Collier that the transmission
so arranged gives excellent results, belt troubles
can
being very greatly minimised thereby, and
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,Model Beam Engine and
Parallel Motion.
HE

By G. GREENHILL.

design in Figs. I and 2 is submitted to
the consideration of readers of THE MODEL
ENGINEER as an exercise suitable for a

beginner in construction.
From the historical
interest this is a working model ideal for an in
genious boy to make for himself, in a workshop
course of instruction, as, for instance, of a Naval
cadet at Osborne.
The model follows closely (to a scale of two inches

585

be trundled about like a wheelbarrow, and hung
"
Little
against the wall, as in the picture of the
City of Hope," suspended from a rail, or cornice,
by the two hooks visible on the back in Figs. I
and 2.
The engine is made to hang plumb by a wooden
screw shown in the middle of the lower bar, and
"
"
so rests perfectly steady and
right as a trivet
with ﬁve-point contact, allowing one degree of
freedom in a shift sideways on the rail; capable,
too, of working motion under steam or compressed
air.

The metal parts, bearings, and spur wheels were
bought of the model maker, ready-made, for a few
shillings.

FIG. r.-—A MODEL BEAM ENGINE or n13 Hinton 1786:.
to the foot) on the lines of the Albion Mills engine,
by Mur
50 horse'power, of James Watt, erected
doch in 1786, at Blackfriars ; a description of which
“
Steam Engine," as one
will be found in Bourne's
of the ﬁrst rotary beam engines; and a wall dia
gram has been prepared in the series by Professor
Goodeve, exhibited in the Science Galleries of the

South Kensington Museum.
"
Little City of Hope," by Marion
Readers of the
Crawford, will be reminded of a beam engine, very
similar, shown hanging against the wall in the
coloured picture.
By a slight modiﬁcation of the struts of the
wooden
framing of the Albion Mills engine, the
model is made self-contained and portable; it can

The beam and spear or connecting-rod are of
wood, as well as the framing, like the original
Albion Mills engine; for the other moving parts,
piston and pump rod and links of the parallel
motion, steel rod and bar can be bought, ready
made, of the correct scantling, and cut up into the
proper length; while bolts and nuts of the right
size are cheap

enough.

The cylinder is turned in boxwood, and lined
with a brass tube'; the piston also is boxwood. The
valve chest is another brass tube provided with a
piston valve, actuated by a tappet on the air pump
rod, as in the original; but an ignorant workman
has removed the wooden slide of the air pump rod
of Watt's engine, and replaced it by an iron plate

The Model Engineer and

,ut of keeping with the original; and he has made
other vandal restorations.
_ The Sun and Planet motion---one of Murdoch’s
Inventions (Engineer, December 24th,
1890)——is
employed now on the bicycle for variable
gear.
It gives one revolution of the ﬂywheelspeed
to a
single stroke of the piston, up or down; this was
conducive to more regular rotation, and
lupiposed
a ywheel need be only a quarter of
the weight
required in direct crank action. Notwithstanding
this, the ﬂywheel made of thick wood in the model,
like the one shown on the wall in the illustration
of the " Little City of Hope,"
was too light for the
pur—
pose,
and required to be
weighted by lead strip round
the rim.
The pattern of the wheel
had to be much thicker in
wood than in the cast iron of
c
the
original, and so it is
copied from a restoration in
the British Museum of the
stone fragments of the chariot
wheel of Mausolus and Arte~
misia, no 350, which stood on the top of the
Mausoleum at Halicarnassus, accounted one-of the
Seven \Vonders‘of the \Vorld, and
so described
by
the_'poet Martial-—
Aere nec vacuo pendentia Mausolea
Laudibus immodicis Cares ad astra ferant—
showing that the Mausoleum struck
the
eye
apparently like a modern buildin under construcbut the cognjectural rcstoration in fenoconcrete;
tons In the British Museum differ very much among
,
themselvea
From B.C. 350 we come down to A.D. 1786, when
Murdoch ﬁrst set the Albion Mills engine to work;

,
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consists of two parallel plates, joined by a pair of
hinges set with their axes at right angles—one
plate being ﬁxed as a bedplate, the other is capable
of movement in one direction perpendicular to their
planes, and so a whole piece, the second plate, is
guided in parallel motion, and not merely a single
point; and Sarrut's motion is thus entitled to the
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name of a parallel motion.
Sarrut's motion is
described as a closed kinematic chain Of six pieces,
whereas eight pieces are required in the complete
peauceu‘er
movement: Sanut S Pnnc‘ple had
m
medm'
emlployed longd
Va
gwes aso gallows on o
.organ' an bifoie
lino
a.c°n'
certina, when two only of the six sides
are retained.
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set:

The method seems likely to prove useful as an
adjustable support for apparatus.
It was unfortunate the discovery of an exact
parallel motion was made
the time
when the beam engine for Justi abqlut
Ian
imbo
searich
wa5_801ng Out of fashion, With Its ea
motion—t0 be seen In the Historical 6'2“
on a
_cc
the South Kensmgton Science"%Uechon,
described in Dourne or Tredgolds
_Steam Engine
and it was difﬁcult to
find an 8PP11C3-t1011'3-Fwork
of the
Peaucelher motion elsewhere than in the
ventilating machinery in the Westminster Houses
0f Parllament
the name
given to a
Parallel 11105011
pza

it

I

it

was burnt down soon after with the mills,
but
by an incendiary—as supposed.
Peaucellier's motion, shown at work on the model
in Figs.
and 2, comes down to the date 1804;
and
was with the purpose of showing Peaucellier's
exact parallel motion on a beam engine that this
model was designed, working in harness with the
original parallel motion of James Watt.
A third parallel motion can be seen on the
model in action on the feed pump rod; this
the
motion invented by Sarrut, and described in the
Campus Rendus 1853; a further explanation and
history
given by Mr. G. T. Bennett in the Philosop/lira! Magazine, June, 1905. Sarrut's motion

A

FIG.
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if

X the centre of the circle described by
For
T, and this circle cuts OT again in V, draw QY
parallel to XV to meet OX in Y (Fig. 3).
XT", a constant,
Then since OT. OV = OX"
and OT. 0Q
also constant, the ratio OQ
0V
a constant ratio, and so also are the ratios
XT; so that Y is a ﬁxed
OY
OX, and YQ
ﬁxed length.
point on OX, and YQ is
But when the circle described by passes through
0, QY
parallel to OX, so that Y is at inﬁnity and
OD is the diameter
QY of inﬁnite length. And
a right angle
of the circle described by T, OTD
and
drawn perpendicular to OD
(Fig.
QL
:

is

-

T

a

:

is

if

is

if

is

4)
;

v‘?
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is

mechanical arrangement of a linked parallelogram of
intended to guide a point or a part of the
machinery in a straight line, or nearly so, in order
that the part may move parallel to itself. The
exact solution by which a straight line is described
accurately had been declared impossible by the
Russian
mathematician
Tchebicheff, who had
worked long at the problem; but shortly after
this opinion was published
an exact parallel
motion was invented by Peaucellier, a French
oﬂicer of Engineers, and Lipkin, a young Russian
student of Tchebicheﬂ, almost simultaneously, in
rods,

:
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a:

TOP OF STROKE.
is

;

L

a ﬁxed
OD. OL = OT. OQ, a constant so that
describes
the straight line LQ per
point and
pendicular to OD.
Watt's parallel motion accomplishes this opera
tion of making a point describe
straight line in
a manner approximate only, but sufﬁciently exact
for practical requirements, when the elasticity and
backlash inevitable
taken into account.
This parallel motion
an application of three-bar
elementary motion of all
motion, the essential
moving parts of machinery, uniplanar and with
a

v

is

one degree of freedom.
Three bars, OA, AB, BC, pivoted at O, A, B,
as in Fig. 5, show the three-bar element in the form
of the earliest beam engine, with the end pivots
by
O. C, attached to the frame, or connected

C

if

a

a

'1‘

AT

a

Q

Q

if

T

The principle of their mechanism depends on
the construction of mechanical motion of links
which shall guide two points,
and Q, so that they
remain in a straight line with a ﬁxed point 0, and
at distance from O inversely proportional, so that
the two points describe inverse curves, and the
mechanism is called an inverter.
Thus,
one point
is guided by
pivoted link
XT so as to describe a circle, centre X, the other
will also describe
the ﬁrst
circle; and
point
circle is made to pass through 0 by making 0X =
XT, the second circle has an inﬁnite radius, and
becomes a straight line;
and so the second point
can be applied to a moving part required to
be guided parallel to itself, like the head of a piston
rod or pump-rod of a beam engine.

Morrow

is

wrrn

Q
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fourth bar OC, when used as a model for elemen
tary demonstration, as a closed kinematic chain;
this is easily constructed in cardboard or thin wood,
iron,
and the pins made of catgut, riveted by a hot
in Colonel Hippisley's manner.
Any point P on the link AB describes a three
bar-motion curve, which has been shown by Mr.
Samuel Roberts to be of the sixth degree.
Drawn by a complete circuit of the link-work
mechanism, the curve appears a ﬁgure of eight, with
two points of inﬁexion near the node; the curve is
ﬂattest on each side of a. point of inﬂexion, so that
is to be
this part of the curve is selected when
guided in a line as nearly straight as possible.
Of all the positions of P on the link AB, the one
which gives the ﬂattest curve on each side of the
inﬂexion was found by Murdoch to be the one
where P divides AB in the inverse ratio of 0A to
BC, so that AP 1 PB = BC : OA; and this is
determined by marking the point P’ where OC
cuts AB when OA and BC are made parallel, and
making AP = BP', so that P lies nearer the longest
“
Steam Engine," page 112).
link (Goodeve,
_
Employed as a parallel motion on a beam engine,
stick
this three-bar-motion of Fig. 5 would
_out
the dimensions
too far outside the engine-house;
Watt's
much more compact by
can be made
2
parallel motion as seen usually, as in Figs. 1 and ;
this is merely the application of a pantagraph
parallelogram APDE, with a radius bar DF,
pivoted at F, made so that the three-bar-motion
OEDF is a reduced copy of OABC, in which 1: and
P describe similar curves, if OP cuts DE in p.
The point 1: may be utilised for actuating the
head of the air-pump rod in a straight line; but to

a
exact parallel motion in a compact form ﬁtted to
beam engine, as realised in the model.
It is doubtful if the Peaucellier system has ever
Dozens
been applied to an actual steam engine.
of old beam engines were at work in \Voolwich
the
suggestion
but
Arsenal till a few years ago;
to one
was rejected of ﬁtting a Peaucellier motion

J
0
L

Fro.

rods are crossed.

avoid entanglement with the parallel motion, the
head of the rod may be advanced to Q on OP, and
joined up with OE and ED by links forming the
small parallelogram QHES.
Fig. 5, derived from the model in Figs. 1 and 2,
shows a Peaucellier motion, applied to the beam
OS and link SQ, composed of links QR, RT, TS
forming a rhombus QRTS, a link OR = 08, and
T joined by a link TX to a ﬁxed point X on OX
perpendicular to the line of stroke, such that

OX = XT.
,Then T

is constrained thereby to describe
a
circle passing through 0; and M denoting the mid
pomt of the rhombus QRTS since.
OT. ‘OQ=OM' -MT1 = OS“ -ST"__ a constant,
the pomt Q describes the inverse curve, a straight
line perpendicular to OX.
Allowing, then, for a small inevitable backlash
and elasticity, this Peaucellier motion can work
on
the model in harness with Watt's parallel
motion; and can be made to lead if the radius
bar DF is disconnected, and give thereby an exact
rectilinear motion to Q and P; and so we have an

7.

of them as an experiment, on the pretext that a
were destined for an early scrap
these engines
heap, to be replaced by the horizontal direct action ;
and now this system has given way in its turn to
the electric dynamo motor.
The Peaucellier cell, as it is called, is seen now
to consist of a rhombus SQRT, and two equal rods
OS, OR; the beam of the engine is utilised for one
rod OS, and the link SQ for one side of the rhombus
so that ﬁve more rods are required OR, QR, RT
TS, and TX (Fig. 6).
the link TX, which guides the
Excluding
mechanism so that T describes a circle through
0, and Q describes a straight line, the Peau
cellier cell inverter consists of six rods, and for
a long time it was considered impossible to con
truct a mechanical inverter with a number of
rods less than six, until it was shown in 1874 by
Professor Hart, of the Woolwich Military Academy,
that an ordinary parallelogram will serve when the
Consider the coupling-rods on each side of a
locomotive engine, with the cranks at a right angle
out of phase, the frame, rod, and cranks on one
side forming a parallelogram JLNK, as in Fig. 7.
If the rod on the other side breaks, and a pair of
the wheels receives a check as the cranks are in
line with the rod, the wheels can revolve in opposite
elogram is formed.
directions, and a crossed
Any straight line OTQ parallel to _]N or LK in
the crossed position of Fig. 6 will cut the rods in
the four points 0, Q, W, T, such that OQWT be
el to the
comes a parallelogram with sides
diagonals of the parallelogram JLNK when in an
open position.
Now, if 0 is placed on IL so that ]O = I. JL,
the other points Q, W, T are ﬁxed on the other
rods, with LQ = (I—/) LN = KT, NW = 10;
and in the crossed parallelogram
OT =f. LK, OQ = (I-/) JN,
OT. 0Q = f (I I) LK. ]N, which is constant.
For if the circle, centre L and radius LN or JK
is drawn cutting N] produced in N', the angle
LN’H = LNH = KJN; so that LN' is parallel to
]K, and LK is parallel to JN, and JKLN' is a
with LK = JN’, and JN.LK =
parallelogram
a constant.
]N.]N’ = LN'
Hart's mechanism of the crossed parallelogram
working as an inverter could be shown if desired,
in harness with the Peaucellier cell, by drawing
]L parallel to TS, and JTK, LQN parallel to OS
and OR; and then KN is parallel to OS; and
O, Q, V, T are now the middle points of the rods,
are double the length of OS and SQ, and

-

-L]',

f=
whicii -
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But the Hart parallelogram has the same prac
tical disadvantage as the three-bar-motion of 0A,
AB, BC, in taking up too much space and not being
compact enough, like the motion of Watt and
Peaucellier; the rods, too, do not give a direct
pull or push, but are required to transmit a large
bending moment and so would need to be made
of extra strength.
The crossed parallelogram jLNK, pivoted at
and K, with equal cranks ]L, KN connected by
the bar LN = JK, will give the quick return move
ment of the two elliptic wheels employed, but
engaging with teeth required, or a part of them, to
prevent the parallelogram from uncrossing as it
passes through the line of centres.
The addition of the rods S\V, RW makes a com
plete Peaucellier cell, as it is called, of eight rods,
and so will give the motion of W in the rod KN
of Hart‘s crossed parallelogram.
Mr. Samuel Roberts discovered (Proceedings
0/
the London Malhemah'cal
Som'ety, 1876) that there
is a triple generation of a three-bar curve, so that
an extra pair of movements can be added to those
described
in the model without interfering with
the motion.
His theorem has been proved by
Cayley in a very simple manner, and the demon
stration is given in Clifford's “ Dynamic,“ page 146.

J
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with coins beforehand, and this is done by merely
inserting them, one beneath the other, in the
The weight D keeps them pressed down, and
slot.
the bevel slightly throws each corn below the level
of the opening.
The right hand is shown quite empty, the ﬁngers
extended, and with suitable patter the candle is
gripped between the ﬁrst and second ﬁngers, the
third or middle ﬁnger is held beneath them, and
the sides of the candle are rubbed upwards._ When
the middle ﬁnger comes to the slot, it is inserted
below the coin and slid out, and brought upwards
When the ﬁrst and second
behind the candle.
ﬁngers reach the lighted wick, you make beheve
to see a coin in the ﬂame, and close the ﬁngers over
it. The coin can immediately be seen. Some of

Conjuring Apparatus made
with a Lathe.
(Continued from Page 594.)
FROM CANDLE FLAME.
HIS is a very impressive and marvellous trick.
Procure a piece of brass tube which freely
allows sixpences to drop inside it. It may be
the length of an ordinary wax candle.
File each end
Next turn down a washer A, and insert this
square.
*in. down the tube, securing it in position either
with studs or by means of a groove forced in with a
blunt tool, allowing the washer to rest on it. Then
take a hacksaw and make a cut 2 ins. from the
bottom across the tube, not quite halfway through,
and with a ﬂat ﬁle remove the under portion B
as shown in the diagram.
Next, drill a small hole through the tube and
insert a piece of wire (C), slightly ﬂattening the
ends to secure it.
Now take a piece of round iron
which just passes down the tube without too much
play, square up one end; the other end must be
bevelled oﬁ at a slight angle, as shown in D.
With
a milling cutter, or, if the worker does not possess
one, a ﬂat ﬁle will do, cut a slot down it, as shown.
This is inserted up the tube, the wire passing
between the slot to‘prevent it turning.
Into the
space B a ﬂat, semi-circular piece E must be soldered
or ﬁxed with small studs. The exact position must
be determined by its just allowing a coin to slip
between it and the inside of the tube.
The bottom of the tube may be plugged. To
ﬁnish the apparatus, a piece of white glazed paper
is glued round the tube, and, when quite dry, cut
out the part B. Into the cup at the top a small
piece of candle is inserted, projecting I-roth in.
above the top only. The whole should appear to
be a respectable candle at a distance of a few yards.
To perform the trick. the candle must be loaded

PRonucmc Money

the spectators are quite prepared to afﬁrm that
they saw it in the ﬂame, so suddenly does it appear.
It may be repeated any number of times with
safety.
_
Tm: PRODUCTIVB FLORIN.
A ﬂorin which produces sixpences and threepenny
bits when required would appear to be a valuable
possession.
‘

To make it, procure a new
ﬂorin or half-crown and a
Drill a
well-worn sixpence.
hole slightly smaller than the
thickness of the sixpence in
the edge of the ﬂorin. The
depth must be r-16th in.
more than the diameter of
Then, at
the smaller coin.
equal intervals, say, r-Ioth
in., drill at either side of this
hole others, until the width
Then, with a ﬁne cutting
of the sixpence is made.
tool, similar to the graver, cut out the metal until it
The hole
is large enough to admit a ﬁne, ﬂat ﬁle.
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must be made just large enough to secrete the smaller
coin without its rattling, and its edge must not
project beyond the outside of the ﬂorin A.
Larger coins can have more of these slots to
accommodate sixpences.
In presenting the trick, the coin is held on the
palm of the hand, the slot containing the coin being
at the back ; the coin is then turned over to prove
the absence (?) of trickery.
It is then taken
between the ﬁnger and the thumb, the latter hiding
the slot.
The hand can now be freely shown, as
well as the coin; the ﬁngers are held wide open.
When it is required to produce the sixpence,
simply drop the ﬁorin into the hand, allowing the
\Vhen the hand is open again,
sixpence to slip out.
both coins are seen.

A Com \VAND.
Coin wands are always considered
a luxury
to the amateur conjurer, possibly because they are
so expensive.
Yet they are quite simple to make.
One of the best coin wands that can be passed
for examination is made from hardwood turned in
a lathe: the diameter not more than § in., and
any length the worker pleases.
In making this wand, one end must be made
slightly tapered.
The wand is then stained with
black ink, and the tips white, and polished with a
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being careful not to bulge the face of the coin by
The hollow
side jerking or pressure of the tool.
shell A must be of such as depth as to just allow
a. well-worn penny (B) to lie in it, whose edge has
i-32nd in. taken off, so as to enable it to drop

easily into

it

l

1

8

H

H

The writer's method of ﬁxing coin in the lathe
to cement or glue it to a piece of hardwood
Elastic
which is ﬁxed in the jaws of the chuck.
glue is very suitable, as there is little or no pressure
I ﬁnd this plan works very
used when turning.
well, and there is no risk to be feared by marking
it with the jaws.
The shell, or multiplying penny, may be used
For in
for quite a number of different eﬁects.
stance, the conjurer may show six pennies, deliber
ately counting them one at a time, showing one
side, and allowing the spectators to catch sight of
the edges to prove that there is only one penny being
shown each time.
The pence are piled up, and then separately taken
off, seven being the total.
was

Taper-ed

end'

Wand“

~ -»r'
:0!

thin varnish. The taper must only be slight, not
sufﬁcient to be noticeable.
The pence, which are caught on the end of the
wand, must have a ring soldered on the back of them.
These rings must be turned’ofi a tube, ﬁrst riming each
with a tapered plug before cutting off.
They must
also be painted white before soldering to the coin.
When performing the trick, the coins are held
in the hand with the wand, a coin being slipped on
in readiness.
When the conjurer desires to catch
a coin, he makes a throwing motion with the wand,
at the same time releasing the coin, which travels
rapidly to the tapered end, where it is shown. The
coin is gripped by one hand, and a sharp twist of
the wand should release it, and it is then dropped
into a hat.

A Com Tiucx.
These

tricks are always favourites, possibly
they can be carried in the pocket and
sprung upon the unwary at any time.
"
"
The Multiplying Penny
is a very old trick,
but nevertheless
still enjoys great popularity as
a pocket trick.
Take a new penny and insert it in the chuck,
care being taken not to mark the edge of the coin
with the jaws of the chuck. Score out the inside
of the penny until it becomes a mere shell, always

because

Coin

.,.,._

~

Another effect is to place it on the left hand and
the right hand is placed over. it, the ﬁrst and little
ﬁngers grippingthe shell;
slightly lift the shell
and drop it on the ﬁngers.
It assumes two pennies
.—much to the astonishment of the onlookers.
Again, the shell penny has been used by bar
loungers to procure free drinks. The penny is
slapped upon the tableand covered by the ﬁngers
(the ﬁrst and littleﬁngers being in position, grip
“
“
ping the shell).
heads or tails
Immediately
is cried, the hand is lifted, either bringing the shell
away or leaving it, according to the cry uttered,
for if the shell is a tail face, the coin beneath must
be head up, or vice versa.

Nornmo more modern than an'ordinary oil lamp
was used for lighting in Palestine until about four
years ago, says the Engineer, when the ﬁrst electric
The ﬁrst building to be thus
plant was erected.
lighted was the French convent of Notre-Dame de
France. The second lighting plant was put up about
three years ago in the East Hotel. The third was in
the new German sanatorium opened during the past
summer by Prince Bite].
The fourth is now under
construction in the new Grand Hotel.
These in
stallations consist of a storage battery and a gene
rator driven by a petrol engine.
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The gas in this house is atrocious—I must really
write to the gas companyﬂand, as is not uncom
mon, it suddenly went nearly out; but as I did
not want to see anything at that particular moment
I did not bother my head about it, but closed my
trivial
eyes and turned my thoughts to some
subject far away from speed boats.
I sat for some minutes in this sort of semi
comatose condition, but I was not asleep—I know
I was not, as my pipe was still alight when I sud
denly opened my eyes and looked up, being aroused
by a slight movement near me, and there in front
of me was sitting an old gentleman dressed in the
I was somewhat
peculiar fashion of bygone years.
startled, and began to turn over in my mind
which member of the meeting this could be who
had remained behind (for his appearance precluded
any idea of his being a burglar), and was about
to enquire politely what his business might be
when he cut me short by at once beginning a
conversation, which I will endeavour to transcribe,
hoping that some of your readers with a greater
knowledge of Hertzian waves may be able to

The Model Speed Boats of the
Future.
Some

Remarkable Correspondence.

We have received the following remarkable corre
which at any other period of the
spondence,
year we should have had some hesitation in
At the present
placing before our readers.
festive season, however, when the imaginative
faculties are perhaps stimulated beyond their
ordinary prosaic limits, our readers may be
interested in the experience our correspondent
M.E.‘
so vividly relates—ED.

To

THE

A Peculiar Experience:
EDITOR or The Model Engineer.

DEAR SIR,—Having read in your most interesting
journal a description of what has been done in
model high-speed boats, it struck me that this
would be a most interesting hobby to take up in
my old age, so, as you are well aware, I wrote a
I‘
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me in applying the information imparted
in such a strange manner,
am encouraged
to do this by the thought that
should a practical application of the forces fore~
shadowed by my visitor be possible, not onlv speed
boats, but every phase of nioneru existence,
will
be altered to such an extent that, amongst other
beneﬁts, to mankind, war will be rendered
an
absolute impossibility.
“
So you are interested in high
The Stranger:
"
speed boats
“
To which
replied:
Yes; do you know any
"
thing about them
“
The Stranger:
Most certainly
do.
know
everything."
This seemed to me rather a tall order, but
advisable to lay low and say nothing,
thought
contented myself by simply saying: “ \Vell,
so
wish you would give me a few tips."

I

I

I

I

?

I

_

?

I

assist

I

it

I

I

I

circular invitation to the leading exponents of
this sport to meet at my house, and discuss ways
and means to promote the sport and increase the
Well, as might be ex
speeds already attained.
the meeting was not entirely successful,
pected,
each
man present
having certain
apparently
crit-and-dried theories of his own, and instead of
views
other people‘s
listening and criticising
insisted on ramming his own theories down our
throats
sat down for ten
When my friends had gone
minutes to have a quiet smoke, to clear my brain
knew
was quite im
before going to bed, as
possible to sleep with my brain running on complex
of internal
problems of the superior efﬁciency
combustion engines over steam engines, superheated
and the
steam, wave lines, propeller eﬂiciencies,
hundred and one problems which go towards the
of
a
ﬂier.
design
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The Stranger: "With the greatest of pleasure.
had had when I was on earth the knowledge
that I now possess, I could have settled questions
which will take mortals thousands of years to
solve.
To start with, you do not even use the
proper material of which to build your ships and
boats, or, in fact, anything, and, as a matter of
fact, it is the commonest element in existence.
As doubtless, with your great knowledge, you will
have guessed
to what I refer."
(I mentally
thanked him for the compliment, but had not the
slightest idea of what he was talking about.)
"
I need hardly add that I refer to ether.”
This statement startled me considerably, so I
“
said:
My dear Sir, ether is an imponderable ﬂuid
which pervades space, and cannot be eliminated;
so how are you to change its condition so as to enable
"
mortals to build anything out of it?
"
The Stranger .'
I thought that human science
was
further advanced. Don't you know that
ether is the heaviest and strongest metal in the
universe?
I say heaviest,
but I suppose
you
humans would call it the lightest metal, because,
as of course you know, it has the peculiarity of
repelling all other substances instead of attracting
them; so that if you had, say, a cubic inch of solid
ether on the face of the earth it would tend to
ﬂy off into space, and would have an apparent
negative weight of 16-73: lbs.;
that is to say,
that if you hung it on a spring balance, it would
rise upwards and pull the balance to that extent.
Well, I should not propose that you should use
it in its pure state, as it is too difﬁcult to handle,
and even dangerous; but with one of its many
alloys which can be made slightly heavier than
air, witha tensile strength of anything up to 5,000
tons per sq. in., and practically perfectly elastic,
it would be just the best material possible.
The
would consist of
special alloy I should propose
1 cub. in. of ether,
combined with 23 lbs. of
aluminium, which would have a total weight of
1-27 lbs., and would produce a block of about
You will thus see that
3-57 cub. ft. of the alloy.
the hull of one of your toys would weigh ab0ut
} 02., as the scantlings would not exceed 36 S.W.G.
I should mention that this alloy is about six times
as hard as a diamond."
I felt it was about time to enquire into a few
details before he got altogether beyond me, so
I asked him to kindly explain how the alloy was
made and how you worked it when it was made,
as apparently no known tools would touch it.
To this the stranger answered: "Etheralumin
as we know it is very easy to manufacture.
All
you have to do is to project a. number of ether
waves
from two powerful induction coils, with
aerials such as are used for transmitting wireless
telegraphy, into a single parabolic reﬂector, con
structed of alexethen'urn
in such a manner that
the waves are diametrically opposed
to one an
other and concentrated to a focus in an electric
furnace, in which an alloy of sodium aluminium
is heated
to a temperature of about 40,000” C.
The ether then combines with the sodium and
aluminium to form a true alloy which, when
saturated, will tend to rise to the top of the furnace,
and will eventually lift the top of the furnace off
and disappear into space.
When the alloy shows
a decided
tendency to rise the waves should be
stopped and the furnace allowed to cool, and

If I only
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sufﬁcient aluminium added to produce an alloy
~
of the required weight.
" When you come to try this manufacturing
process you will ﬁnd that when once the reaction
to continue
has been started it will be unnecessary
heating the electric furnace, as the heat generated
by the concentrated ether waves, acting on one
The Martians
another, will provide sufﬁcient heat.
have turned this fact to practical use, and now
make their ether furnaces continuous, allowing
the alloy to escape by tapping a hole into an upper
chamber, where it is alloyed with a sufficient
quantity of aluminium to render it heavier than
the atmosphere of Mars, so that it will not: be
liable to disappear into space.
"
The object of combining a certain amount of
sodium or potassium (some manufacturers use one,
and some the other, and sodium seems just as
is to render the
good, and is much the cheapest)
material sufﬁciently ductile to work and soft
enough to cut
“
\Vhen the bridge, ship, or other structure, is
completed the sodium is removed by washing
with ordinary water, which, combines with the
sodium forming caustic soda, and leaves
the
etheralumin in its hardened state.
This process
can be continued till the whole substance has
been rendered
hard, or checked when a slight
skin has only been acted upon, by washing over
with a solution of phosphate of zinc, which renders
the metal absolutely unalterahle by any known
acid or alkali, and, in fact, it can only be melted by
an electric furnace, unless it be treated with an
amalgam of mercury and sodium, which will render
it again soft and plastic.
"
This amalgam is extremely useful in working
this alloy, as when a little is applied to two surfaces
of etheralumin, and these are brought into intimate
contact, they will immediately adhere, and it is
only necessary to heat the junction sufﬁciently to
drive off the mercury and ﬁnally treat with water
and phosphate of zinc when the joint will be found
to be as strong as the material itself.
Tools made
of etheralumin practically never require sharpening;
but should it be necessary to alter their shape,
it is only necessary to apply a little amalgam, when
they can be bent or sharpened or altered in any
way required: they can then be heated in a ﬁre
and allowed to cool, when they will be found
exactly the same temper and hardness as before
treatment.
"
I think, however, that I have now given you
enough information on the uses of this alloy to
Such
enable you to use it to the best advantage.
details as form of hull, propeller design, etc., I have
not time to enter into to-night, so we will now
proceed to discuss the propulsive pOWer.
“In the old days, you will doubtless remember,
steam and internal combustion engines were the
common sources of power used for all locomotive pro
pulsion; but the very low efﬁciency of these machines,
amounting to less than 1 per cent. of the heat
used, quite precludes their use on account of the
quantity of fuel necessary for even short trips.
Now, however, that we have, so to say, chained
ether, the greatest source of all power, nothing
better can be desired.
“
For this purpose an alloy of magnesium and
ether is used, being found the most practical.
This alloy is formed in exactly the same manner
as the etheralumin, as already fully explained,
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and is then drawn into wire of a convenient gauge
and stored in petroleum, or some other liquid,
which will neither attack the magnesium nor
allow moisture to act upon the material, which
would oxidise the magnesium and set free a corre
Ether magnesium
sponding quantity of ether.
alloy, when broken up, sets free ether vapour
and oxide of magnesium, the 10 per cent. alloy,
commonly used, producing a volume of vapour
at atmospheric pressure equal to 1,765,666 volumes
of the_alloy used, and being a perfect gas, follows
Boyle's law as to expansion and compression.
Thus, I in. of N0. 30 S.W.G. wire, when vaporised,
will produce 211-86 cub. ins. of vapour, at atmo
spheric pressure, or 1.765 cub. ins. at r,920 lbs.
per sq. in., which would give, if used in a perfect
engine, 9,600 ft.-lbs. ; and taking the efﬁciency of
a practical engineas two-thirds that of a perfect
would be about
the power developed
engine,
2-3 h.-p. per ft. of 30 S.W.G. magetherium wire
consumed per minute. 50 that the weight of
fuel would work out at about 7-5 grs. per h.-p.
per hour.
should here point out that magetherium is
not exactly a fuel in the accepted application of
the term, as although when the alloy is broken
up a great amount of heat is set free, this heat
entirely disappears on the vapour expanding
The engine being
down to atmospheric pressure.
constructed of etheralumin, or, in other words,
'
ether chained up,’ there can be no oscillations
in the ether entering into its composition, so that
it is incapable of transmitting any form of wave
motion.
It is, therefore, a erfect non-conductor
-rays. In the matter
of heat, electricity, X-, and
now under discussion we are only interested in
the heat question, and it will be seen that the
heat generated at the commencement of the cycle
will entirely disappear at its completion, and the
exhaust gases will have the same temperature as
the atmosphere.
"
Lubrication luckily is unnecessary with all the
moving parts made of etheralumin, that material
being so hard that the moving parts will work
I say
together with absolutely no friction.
‘
reci
luckily,’ as, were lubrication
necessary,
procating engines would be absolutely impossible,
the initial temperature of the vapour being so
great that any known lubricator would be car
burated, and even graphite would be changed to
diamonds, which would be worse than useless for
lubricating purposes.
"
The most economical and efﬁcient engine
would, perhaps, consist of, say, a sextuple ex
pansion reciprocating engine, exhausting into a
low-pressure turbine, which, in turn, would exhaust
into the air. It would not be worth while to
trouble about condensing in such a small engine
as we are considering, not exceeding, say, 100 h.-p. ;
steamers
with
but when constructing passenger
anything up to a few million horse-power, of course,
a small magetherium regenerating plant would be
carried, which is the simplest piece of mechanism
consisting of a prolongation of- the ex
possible,
haust pipe with two systems of antennas supplied
with high frequency
oscillations diametrically
to one another, as already explained in
opposed
reference
to the collection and ﬁxing of ether in
a matrix of magnesium.
The disrupted magnesium,
of course, remains in the exhaust exactly in the
correct proportion for combination with the ether
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vapour, which, being in a comparatively con
centrated form, would require a plant of very
small proportion.
" The
regenerator-condenser is usually con
structed with a helical conveyor along the bottom,
which conducts the condensed magetherium into
an air-lock, from which it is periodically removed
in the state of an impalpable powder, which,
owing to its extremely ﬁne state, on exposure_to
the moisture (contained in the air) combines With
thus setting free
a small portion of the magnesium,
an equivalent quantity of ether, which generates
sufficient heat to melt the remainder, which is
immediately cast into rods, from which Wire 15
drawn for future use and stored with the precautions
previously mentioned.
"
The loss amounts to about r-Ioth per cent.,
and it is the general practice not to attempt to
check this loss, as in a liner of 5,000,000 h.-p.,
such as are now used on the Grand Zonal Canal
of Mars (where, unfortunately, the conservators

"I

Tm:

STRANGER'S

SIGNATURE.

(ENLARGED.)

have had to strictly limit the speed, on account
of the damage
to the canal banks)
doing the
round trip of 13,200 English miles in ﬁfty-six
hours, this loss only amounts to about 300 lbs.,
and the total fuel consumption to a little over
tons.
132
"

To return, however, to models.
I don’t think we have discussed the question
of breaking up the magetherium into its con
stituents, but this is simplicity itself; as a matter
of fact, it will dissociate on the slightest provoca
tion, but perhaps the simplest manner of effecting
this is by causing a spark from a small induction
coil to fall upon the wire which is fed forward the
correct distance at each stroke of the engine.
The primary contact made by a cam on the crank
shaft would naturally take the place of the valve
These details, however,
gear in a steam engine.
are easier to sketch than to explain;
I therefore
to make
a drawing before
leaving to
propose
night; but before doing so I propose to discuss
the feasibility of constructing a jet-propelling
“
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air, etc.;
better, therefore, to transmit this
by means of a water jet acting on the
energy
same principle as an ejector, by which something
like 80 per cent. of the energy will be transmitted
to the vessel, and
velocity of r09,426 ft. per
minute attained, which works out at about 1,243
miles per hour.
"
Of course, you would have to take Special
precautions in running a boat at this speed, and
have a thorough system of wireless control to regu
late her, but as
see Mr.
S. Pettman has this
detail well in hand
will not encroach on his
domain. At any rate,
advisable to cut oil
length of the magetherium of sufﬁcient length
only to run the boat the required distance, so
that there shall be no danger of running into
danger herself or damaging other property.
“
If you will check my ﬁgures
will take a piece
of chalk and sketch some details of my idea of a
see you
practical engine on that blackboard
have in the corner."
So
set to work verifying his ﬁgures, and was
for some minutes, and when
looked
occupied
up the stranger had gone and the dawn was just
beginning to break.
he left
Evidence of his presence,
however,
behind him in the form of an excellent diagram
on the blackboard.
A copy of this enclose,1‘ and

I

ft.-grs. per second.
54;.714'285- ft-'lbs'
n
ft.-lbs. per minute
3,282,857-14
which, to all intents and purposes, is 100 h.-p.
“
Now, supposing this jet were allowed simply
to escape behind,
would drive the boat ahead
with
considerable velocity, but there would be
considerable losses due to eddies set up in the
)1
,,

I

equal to 382,999,999-§

The following further letter has been received
from our correspondent :—
Spread Eagle Lodge,
North Star Road, SE.
December rzth.
DEAR SIR,—Since
last wrote to you
have
been so occupied
with the elections that
have
had little time to devote
to model boats, but
just write these few lines in the hope that they
may reach you before you go to press.
On making a further study of the drawings
notice that the stranger has evidently mis-read
your rules, published on November 24th, as the
craft as designed would evidently act as a hydro
plane, submarine, or ﬂying machine, according to
the angle at which the horizontal vanes were set.
also notice incidentally that the rules published
would prohibit the rounding off of the forefoot as
shown in the drawing (Clause
(e)).
fancy you do not intend this, and that Clause
(e) will have to be modiﬁed.
As my doctors have ordered me a complete
combined with a thorough rest,
am
change,
leaving to-night for the South Pole (having already
been to the North Pole), and shall be away for
some months, but
have left instructions that the
original drawing may be shown to all visitors calling
at the above address during my absence—Yours
A. COOKE.
faithfully,

I

is

I

it

is

,

'

is

agglomeration of electrons having the form of
perfect spheres, capable of indeﬁnite expansion,
capable of ﬂowing absolutely without friction
through an oriﬁce with a velocity only governed
by the rate of expansion which, after a great
number of experiments carried out by my friend
Professor
of the "
University
of Mars, appears to approximate to 513,333-3 it.
As
to make
concrete
easier
per second.
than abstract calculations we will assume roo h.-p.,
which should be capable of driving a boat (which
see by the new rules of THE MODEL ENGINEER
limited to 150 metres) at a sufﬁcient speed
for all practical purposes.
"
As we have already seen, to develop roo h.-p.
750 grs. of magetherium will have to be consumed
every minute, and as the weight of the vapour
will be exactly equivalent to the weight of mag
etherium consumed,
therefore the energy of the
esoaping
jet will equal 513,333-3 ft. per second,
multiplied by 750 grs.

shall be pleased to show the original drawing to
also enclose
anyone who cares to call upon me.
a photograph of my visitor's curious signature
in
made
the corner of his drawing, and shall be
interested to hear
any of your readers can de
cipher it.—Yours faithfully,
ANALerné Coons.
Spread Eagle Lodge, North Star Road,

2

is

it,

engine, which, with ether vapour, seems to have
a great future before
more especially for small
plants, where the regenerative condensing system
not to be applied.
"
Ether vapour, consisting as it does of an

Practical Letters from our
Miniature Yacht Racing Clubs.
To run EDITOR or The Model Engineer.

is

I

it

would be best
DEAR SIR,—Although perhaps
to allow the diatribe that appeared in your De
Ist issue, signed " Per Pro," to die a
cember
feel that it is of such a nature as
natural death,
to call for reply; ﬁrstly, because the remarks can
only be intended to apply to one club in the Metro
polis, and secondly, because it is written with
malice towards the class of models produced by
the L. and S.A. Rule—which class has not only
given better sport than any before or since its
adoption, but has also been the means of bringing
about the excellent relations that now exist between
the principal model yacht clubs of the Metropolitan
area.

"
has perhaps learnt all that he
Per Pro
likely to learn of yacht designing from that
insulting
think he
or any other rating rule, but
yachtsmen when he
the intelligence of model
tells them that ﬁnality has been reached in this
He
have disproved.
class—as recent events
further speaks of the imputed slowness of the ra
metre class, and the speed that the ro-rater men
think they get. Taking into consideration that the
"

is

I

I

I

I

I

a

it
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Readers.
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f

I

I
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'

Note here the stranger mentioned two names
which
cannot attempt to transcribe.
was somewhat surprised to see that the boat
as sketched by my visitor, apparently would dis—
place about 5'5 lbs., whereas he accounts for only
02.
This is evidently to allow for the
about
weight of the wireless appliances, etc.—A. C.

I

ever
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model has to per cent. longer
water-line, and 50 per cent. more sail,
do not
think that anyone with even a slight knowledge
of yacht architecture would make such a com
“
"
to
parison.
might be news to
Per Pro
know that it is not because the average model
yachtsman ﬁnds the International Rule beyond
him that he is disinterested in it, but because his
common-sense
tells him not to abandon a type
that has given great satisfaction in order to adopt
another that is much inferior in speed for its size,
and cannot be compared with the ro-rater for sea
worthiness. I say this latter with full knowledge
average

12-metre

I

It

that many will, perhaps, disagree; but it only
requires one to see the performance of the two
types together in a wind and sea to be convinced
that it is so. Even in the big classes the sea
worthiness of the metre boats does not compare
with that of the successful old raters.
When one
reads of the shocking performance of Shamrock
when passing Dover last year, and compares
it
with the wonderful performance of the little
Hereshoﬂ half-rater Meneen in a gale from the
Clyde to Cowes, and also that of the excellent
manner in which Ailsa laid to in the race across
the Atlantic,
I think that the least said about
the seaworthiness of metre craft the better.
With regard to the new
that " Per Pro "
class

would have us adopt, I ask model yachtsmen to
pause and think.
Just imagine us chasing craft
of 6, 7 or 8 ft. water-line, with 10 ins. beam, and
a depth of body of about IQ ins.
We could get
our power to carry the 2,000 sq. ins. from‘the
displacement, and area of L.W.L. plane given by
this great length. Such craft could, if correctly
designed,
produce a speed of 6 0r 7 m.p.h. in a
moderate breeze.
It is positively hard work to
sail a good 20-rater, and I doubt very much if
one could get round to meet such a model on a
pond of any appreciable width—where you had
to go a greater distance than the boat.
Now the club referred to can be no other than
the Model Yacht Sailing Association, because it
is the only metropolitan club with as large a
membership speciﬁed that has had for its repre
sentatives the
same
for inter-club
quartette
ﬁxtures—and herein lies the great secret of this
club's unbroken success. This club never despises its
opponents. In an event against another club (or
each member
sinks his personal feelings,
clubs)
and the men chosen to represent them are those
in whose hands they can best trust the honour of
their institution.
Although it is easily possible
for them to make up, perhaps, four or ﬁve teams
of good men and boats, they never take any risks;
and referring to club enthusiasm, there were no
less than seventeen
members
of this club present
at the race for the Surbiton Shield this year on
each of the two occasions
it was necessary to be
each knowing full well that only one of
present,
them could sail.
The best advice that can be given to model
yachtsmen is, that if they want to share the honours
of their club let them make themselves proﬁcient,
and they will ﬁnd their abilities are very quickly ap
preciated. Furthermore, let them not fly into print
with proposals for new classes when their knowledge
of yacht designing is totally insufficient to enable
them to know exactly what the outcome of their
home-made rating rules will be.—Yours faithfully,
W. J. DANIELS.

To run Emron or The Model Engineer.
DEAR SIR,—"Per Pro" has certainly hit the
nail on the head when he says model yachtsmen
are generally apathetic, and the vitality of the
My
Club is maintained by half~a~dozen members.
own personal experience in this matter is this: A
Club is formed by a number of men who are inter
wted in model racing, and the ﬁrst season sees
practically 75 per cent. of the members competing
in the matches; next season the number of com
Now, the real
petitors amounts to 25 per cent.
reason of this decline is, I think, lack of enthusiasm
combined with a great deal of bad sportsmanship—
112., the ﬁrst season the prizes go to the best com
bination of man and boat; the slacksters are too
lazy to build new boats to endeavour to wrest the
trophy from the holders, and may prefer not to
sail at all unless they have a fair chance of winning.
If it were not for the half-dozen enthusiasts, the
Club would, without doubt, go down. It is the
enthusiasm that keeps the Club aﬂoat, and any
model yachtsman knows that it is never safe to
stand still in the progress of design, etc., however
good his present boat may be, for he never knows
what next season may bring forth.
I am afraid the same reason for the lack of
builders to the International Rule is pure slack
ness; model yachtsmen want a boat with the
least possible
trouble, and to spend many hours
in getting out a design or mastering a rule is im
with many of them.
They say, give us
possible
something—never mind whether it is up-to-date or
of
the progress
Does this spirit assist
sightly.
model yacht design, etc. ?
The suggested
rule of a limited sail area is
undoubtedly bad, for the following reasons :—The
fastest boat under given conditions is the scow;
the fastest boat under given conditions is the
Now, it is evident that from these two
longest.
factors alone that seeing thedimensions of the boats
are in no way restricted that the ultimate theo
retical result would be a scow with little or no
We know an out-and-out skimming
overhangs.
dish won't pay in models; but it looks very much
that the eventual result would be a Io-rater model
with a straight stem and transome stern.
"
"
As
Per Pro
fails to see why Livonia is a freak,
I should like to express my views on the freak
A freak is a boat
question. What is a freak?
whose shape and dimensions are grossly exaggerated
——vide Evolution.
Teal, under the International
Rule, cannot be called a freak—she is a rule cheater ;
but at the same time, her shape, or dimensions,
"
whole
are normal and, generally speaking, she is a
"

some

model.

A word or two

re scantling.
To adopt, as sug
the scantling regulations governing the real
Rule would be
yachts under the International
suicidal, for the reason every builder of models
that the
knows that it is absolutely necessary
roportion of lead on the keel in a model has. to
be in a far greater percentage
to the whole dis
placement than is used in the full-sized boats.
This being the case, to build a model of such
abnormal scantling would reduce not only the speed
but the weatherly qualities.
I have on one or two occasions stated that out
and-out speed and prize-winning cannot go hand
in hand. The maximum speed is obtained by a
model whose behaviour is at the best wild} and it
gested,
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is our friend "Compromise" which gives us the
best results.
Would “ Per Pro " deter the man who is a keen
sportsman and a general help to the Club because
he is not able to design and build his own boats,
either through inability or pressure of business?
Personally, I think the professional element is a
boon to any Club, as it gives others an opportunity
of improving their boats, not that there are a great
many amateurs capable of turning out a boat
worthy of any professional. I am a. naval architect
myself (not professional model builder), but am
always willing to either learn from, or give my
knowledge to, a fellow member.
Whilst on the subject of club doings, etc., let me
say that I am at present, and have been for the last
two years, trying to get up a little energy into my
Club, and after a great many years as a model
yachtsman and assisting to join three Clubs, I have
found more harm is done to a Club by (I) Mr.
Knowall who cannot be taught anything, will never
teach others, and is generally a poor sportsman,
and when beaten quietly slides out of the Club.
(2) The man who does know something often wins,
but does not assist others to do likewise. (3) General
slackness during the winter or slack season, and no
attempt being made to keep the members together
by organising meetings and debates, etc.
This
letter may meet with severe criticism, but I speak
as I ﬁnd—Yours faithfully,
C. F. BRIERLEY.

Model Yacht Design.
Enrron OF The Model Engineer.
DEAR Sm,—I think you will agree that to discuss
To

THE

an admittedly incorrect drawing is more likely to
mislead your readers than to instruct them.
I
take it that when a reader takes advantage of your
valued columns, in order to place his views before
other readers, it is an understood thing that his
intentions are to further the ends of the subject
in discussion. If you are going to allow readers to
provide drawings for illustrations that are the
result of weird imagination, what should be a
scientiﬁc discussion will resolve
itself into an
useless quibble.
Do not the deck line, mid-section, and load water
line convey the whole design ? Why did Mr. Pike
give a more extreme design than he had succeeded
in working out ?—just in order to illustrate a
type?
Mr. Pike admits that his displacement
curve is atrocious, but must remember
did not
state to what degree it was so. I shoiild say,
with regard to the other boat he mentions, that it
probably is a failure.
With regard to the " pot," I am prepared to
subscribe twice as much as Mr. Pike is willing to,
in order to induce him to race—or for honour alone.
I only chose the nom de plume " Gentle Hint “
because he christened me so.—Yours faithfully,
W.
J. DANIELS.

I

To

Points in Model Making.

THE EDITOR OF The Model Engineer.
" Points in
DEAR SIR,—Referring to the article
Model Making," I must say I think it a most
I should like,
interesting and instructive one.
however, to point out that it is hardly worth
while to ﬁt a model engine with studded glands,
studs and hexagon nuts, steam pipes with proper
ﬂange! ﬁtted with nuts and bolts, etc., when it is
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probably intended to be mounted on the same
stand, and connected to a boiler that is ﬁtted with
utterly unrepresentative ﬁttings.
As readers of THE MODEL ENGINEER are doubt
less aware, the boiler ﬁttings supplied by the
different ﬁrms are all of the same pattern, and
they can hardly be said to represent real practice.
I refer more particularly to the safety valves,
main steam pipe, stop valves and check valves.
At present, if an amateur wants a set of ﬁttings
that look something like the real things, he has
either to get them made specially for him—which
means delay and expense—or make them himself,
which he may not be able, or disposed, to do.
Is there no ﬁrm of model engineers with enough
enterprise to introduce a new range of model
boiler ﬁttings more accurately representing real
For instance, the safety valves should
practice?
be attached to their bushings by a ﬂange with
studs and nuts, or hexagon bolts; the steam stop
valves ditto; and the pipes attached by ﬂanges,
instead of unions. Also the handwheel spindles
should be ﬁtted with studded,instead of the plain,
The same remarks apply to the
hexagon glands.
check valves.
Of course, such ﬁttings would cost a little more
to make; but when one considers the total value
of a really well~made model engine and boiler,
the few shillings extra for a decent set of ﬁttings
would be a very small matter. At any rate, I
should think there would be a sufﬁcient demand
from owners and purchasers of high-class models
to warrant the manufacture in quantities of a
more realistic range of ﬁttings than those at present
obtainable—Yours
W. G. BARLOW.
truly,
\Ninchester.

Back Gear for £5 Drummond Lathe. etc.
To rm; EDITOR or The Model Engineer.
DEAR Sm,—Re
Mr. Pike's criticism of the

"
of my Substitute for Back Gear on the
Drummond £5 Lathe."
He states that he does
not see the necessity for a back gear, as he is able,
by using Mr. Goldsworthy-Crump's train of gears,
to reduce a 1-in. steel bar to Q in. at one cut (the
other articles are quite within the capabilities of
the 4-in. lathe; but either he has an abnormal
leg power, or it requires a grain of salt to digest it,
that he can take a {-in. cut on a small 4-in. lathe,
and at the same time running through
single-geared,
a large train of gears, as advised by Mr. Golds
and I hardly think that even
worthy-Crump;
that able gentleman has ever claimed such a
remarkable achievement for his gearing.
Had
Mr. Pike fairly criticised my arrangement, and
suggested any improvement on it, I should have
made no comment, as I consider that there must
be various ways of improving it—and fair criticism
will never do any ham. I myself consider that
it is the cause of the remarkable advance in the
scientiﬁc and mechanical marvels of the twentieth
It is not to the ﬁrst ideas, but the im
century.
provement of them after, for which an advance
I may be wrong, but I am of an opinion
is due.
that there are dozens who have one of the £5
Drummond marvels, who, like myself, have not
the abnormal leg power of Mr. Pike, that would
like to increase the capabilities of the lathe without
much alteration, and at a little cost.
If Mr.
Pike can cut a 11-in. Whitworth thread on his
lathe, working it oil the treadle (not pulling it
necessity
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round by hand), I must certainly admire his
It can be done easily with my
capabilities.
attachment.
Trusting you will ﬁnd plenty amongst
your readers who will improve on my substitute,
and give the other readers the beneﬁt as well as
as I have reaped like beneﬁt of others'
themselves,
W. F. LYON.
suggestions.

Association of Electrical
gineering Students.

En

L.C.C. School of Engineering and Navigation
Poplar, E.

THE Conversazione and social evening in con
nection with the above Association took place
at the School on Saturday, December 3rd, a very
interesting programme being arranged. Members
and their friends were received by the President
of the Association, H. A. Garratt, Esq.
During the evening a concert was given, and
four interesting lecturettes were delivered by the
following gentlemen
on various topical subjects:
"
Colour and Electric Light," by ]. Paley Yorke,
“
"
Esq. ;
Fireworks,” by B. ]. Field, Esq. ;
Frozen
Mutton and other Edibles," by J. H. Robson, Esq. ;
“
Iron, from Mine to Foundry," by D. Gordon, Esq.
Exhibitions and demonstrations were given in all
laboratories and workshops.
The last meeting
of
the Association took
place on for Saturday, December 17th, at 3.30 p.m.,
‘'
" was read
when a paper on
Electric Waves
by
Mr. E. A. Martin.
All past and present members of the School are
invited to join the Association.
Information can
be obtained at the School, or of the Hon. Secretary,
W. T. BRADING, 26, High Street, Deptford, SE.

The Society of Model and
Experimental Engineers.
[Reports 0/ muting: should be not to the 0W2: 0/ THE Moon.
Bur-man without delay, and will be inserted in any par
n'cular issue if receiveda clay nine days balm: its usual dale
0/ publicalionJ

London.

FUTURE MEETINGS.-—Thursday, December 29th,
at Caxton Hall, at 7 p.m. Special working model
and track night. Engines of all kinds under steam,
electrical models at work. Members having work
ing models are specially requested to bring them
to this meeting.
Fuel (parafﬁn and spirit) will be
supplied, and those members not having boilers
their
will
have steam supplied.
to
Loco
engines
motives, both steam and electric, are specially
wanted. The usual Exhibit Competition will be
held on Monday, January 16th, 1911, demonstra
tion and instruction night—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.

Summer

Colonial Society.

Hill, Sydney,

N. S. Wales.-_—The
usual monthly meeting of this Society was held in
November, at 31, Edward Street, Summer Hill.
There was a good attendance, which completely
ﬁlled the workshop, and by all appearances larger
accommodation will have to be found. After the
was over, Messrs.
Evans and
formal business
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Arundel gave an interesting performance with
their l-in. scale locomotives. The Society's new
track was in operation as a. trial, and proved an
immense
success.
The two locomotives ran well,
Mr.
and gave all that could be desired of them.
Chas. South also had his boiler and twin-cylinder
engine for a 3-ft. launch, and was shown working.
So furious did the little engine run that a mishap
occurred which necessitated
a new
crankshaft.
An enjoyable and exciting evening was brought
to a close about 10.30 p.m.~—All information
respecting the Society will be supplied by applying
to the Secretary, FREDK. R. Srewann, 123, Denison
Road, Lewisharn, Sydney, N.S.W.

Queries

and

Replies.

The following on related non! ﬂu Queries which havebeenreplied
"only :—
[7811 Electrically Operated Gas Tap. L. S. (Dundﬂ)
writes: Seeingin October 27th issueof Tn: Moon Escmzza " An
Electrically OperatedGasTap," I shouldbegladit you would kindly
let me know where I could get further particulars.
We
that the particulars you want refer to the solenoidal
device.sugpose
e thereforesu ply herewitha sketchshowingthe internal
arrangementsof this.
he soft-iron plunger A, in sketch, has a
deep groove round it at such a position that, when the plunger is
at one end of its stroke the move correspondswith the bore B
of the gas pipe. When the p unger is in this position (due to the

N'°78f
action of one of the coils) the gas can pass,and the lamp is alight.
ll, now, the other coil be brought into action, the plunger will
move over to the other end of its stroke, and the gas will then be
cul. off and the
go out. The wiring must be such that either
lanolpindependlly, a momentaryexcitation being
coil can be actual.
enough to move the plunger as required. It seems to us that,
with inaccurateworkmanship, this tap would be apt to be leaky ;
but, if the plunger be made a good sliding ﬁt, and be kept well
greased,then the device might prove quite satisfactory.
[884] Compound Steam EngineJ B.l'l.-P- ]- GvE (Market
Harborough) writes: I want to build a small compound steam
engineand boiler. Engine to give about i b.h.-p., at 50 lbs. boiler
pressure. Will you pleaselet me know : (1) Bore of HJ’. cylinder
and of LP. cylinder. (1) Stroke of above. (3) The waterevapora
tion in cubic inches per minute
to keep engine going.
HE Moon. ENGINEER on an
(4) Have therebeen any articles inrequired
engineof about this size ?
Mr. Greenly‘sdesignfor a " Model CompoundUndertype Engine
and Boiler" would, perhaps, meet your requirements. Actual
trial has shown this engine to give an output of r-gth h.-p. at
50 lbs., and r-7th b.-p. at 70 lbs. As the designis ve full, with
complete working drawings and instructions, it won d, even ii
would prefer it somewhat modiﬁed, be found very useful.
you
nstalmentsappearedin the following issuesof TH: Moon. ENGI
NEER! January 15'.(with coloured plate), january 8th, February
5th, March 19th, April 9th, September 17th, October 22nd, and
December10th, 1903; September29th and December12nd, 1904.
Any of these issues can be obtained (price 3d. per copy post
free) from our publishing oﬂice.
F. C. B. (Bir
[971] Steam En Inc First Attempt.
mingham)writes 2 Co d you obligeme by publishingthe drawings
of a modelhorilontal steamenginein your paper, or by telling me
in what issue I could ﬁnd them ? I would rather it was a simple
one, as it is my ﬁrst attempt at model making.
We commend to your notice the series of articles on " Simple
Model Steam Engine Construction," begun at the end of 1909,
and still running. The ﬁrst article—4nissue of November 18th,
1909(3d. copy post freed—givesdesignfor very simple modelhori
zontal engine, which would be suitable for adoption as a ﬁrst
attempt.

'The Model Engineer

Model Locomotive.
E. H. (Bristol)
[892] Four-wheeled
writes: I intend building a model four-wheeledtank locomotive,
scale 1 in. to the foot; but not knowing any prototype with the
0—4—0 wheel arrangement,I should esteemit a great favour if
could supply me with a dimensioned out
'
an
e sketch of one suitable for modelling. Suc
cess as a working model is the chief consider
ation. Will you pleasealso state what hauling
power I can expectfrom a modelof this design?
One of the best designs is undoubtedly the
“ Peckett” type locomotive made for
various
railway companies—that '5, if you do not mind
the extra work a saddle tank involves. The
L.N.W.R. have some four-wheeled engines with
inside cylinders. The design is much like the
“
crane locomotive (Fig. 100,
' World's Locomo
fives"). We have the ori al drawing (about
thirty years old), and coul give an outline, but
the type is hardly suitable to your purpose. The
Midland have some four-wheeledengines(seethe
back issuesof TheLocomotiveMagazine),but we do
not think they would make a ood model. You
will ﬁnd a good photograph o the N.E.R. four
wheeled tank enginesin the issue of THE Moon.
ENGINEER for September ist, 1904,and a design
for a model based on this particular protot
in
Tun Moon. ENGINEERfor June 27th, 1907.
you
adopt the dimensions speciﬁed in the latter arti
cle, and arrange for outside cylinders, you will
get a very fair result. The trouble in a four
wheeled engine is to provide al'reasonablydeep
ﬁrebox and grate area. which at the same time
will clear the eccentricsof ordinarylink motion. If
slip eccentricsareused,thereis, of course,no objec
tion to operating the valves from the coupled
axles. The L.S.W.R. motor coach engine could
be madeinto a good model 0—4——otype engine,
but for your particular purpose—40ride behind,
on a 41-in. or 5-in. augetrack—we would prefer
a modification of t e design. A photographof
the L.S.W.R. engineis given in " Locomotives of
1906,”published from this ofﬁce, price IS. net,
1s. 2d. post free. Personally,we think you would
'
get the bestresults,and beable to make an
e
capableof hauling one adult continuously, and at
adults,
times two
on a level road. We append a
design. In this design it will be noticed that, as
in the L.S.W.R., the valve gear is outside. Wal
schaerts is used in the L.S.W.R. locomotive,but
in the designherewith we have adopted the gear
describedin the articles in various issues during
May and june, 1907. To clear the fulcrum pin F
of the connectinglink, the throw of the coupling
rods may be reducedto 13-16thsin., and to do this
Mr. lvatts' designof crank-pin may be employed.
Six wheelsmay be adopted,as shownby the dotted
lines, but there is not a great deal in this. as the
back bunker is of no practical use. A truck
carrying the driver and a
of water and fuel
supply
must be provided. A sectonof
the ﬁrebox is
shown in Fig. 2.
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section.) And are both endsof onecoil put in one section,or 'oined
with someother section? I am at a loss about the proper p icing
of the armature coils and their positions and connectionstowards
the commutator sections. (6) What size wire, and how covered,

--------¢
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will
have to use for the armature coils, and how manv turns
(7) What size wire, and how covered. and how much
wanted
for each bobbin for ﬁeld-magnet? (8) if you give me gauge
numbers, can
use U.S. gauge for same, or could you enclose
samples,so could gaugethemhere
makeany diner
(9) Will
?

Li

it

P

I

I

Slow-speed
[875] The Model Engineer
Dynamo. Reduced Size.
C. C. M. (New
writes: THE Moon. Eucmeen dynamo
.York)
'design of January 6th, 1910, is a machine
I have been looking for some time; but I
do not want it, for certain reasons, as large
'as designed in the plate drawing of Tun M0021.
Enema“. I wish to make three machines, as
per enclosedfull-sized drawings (not reproduced)
with your aid. The following questions trouble
me the most: (1) Would a machine, as per
sketch, have an,output of 10 volts and 6-8
amps., with about 1,200 r.p.m.?
(2) Is it
necessaryto make the armaturewith twenty-five
slots? I wish to reduce the number of slotsand
commutatorsectionssomewhat,say about twelve
to sixteen slots. (3) Kindly give rough sketch
showing in which direction the winding of the
bobbins is put on—that is, the current should
ﬂow. (4) The armature is made up with former
wound coils, but there is no detail given on page
160, February 17th, 1910. How are the coils
placed—that is, in which slots? For instance,
take twenty-five slots.
A coil is placed in
slot No. 1,where it will be on bottom? In which
slot is the rest of the coil placed—where,of course
it will be on the top? How many slots apart ?
And has this any bearing upon the turning of
the machine-that is, looking at it trom the.cornrnutator side
which way will I place them (coils) for a right to left turning ma:
chine,and for one to turn from left to right (clock-wise)? (5) How
are the endsof the coils to be solderedin the commutatorsections?
(I mean,coil and slots relative to the position of the commutator

Electrician.
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threadedhole in
like to ﬁt electric ignition, possible. There
direct.communicationwith explosionchamber,"in which "could ﬁt
sparking plug, and fit contact-breaker on
half-time
shaft.
do not want to scrap the slide ignition, however,as works very
well, but_l shouldlike to ﬁt the electric
possibleto do sowith
out_altering the engine as she now. If
not possible to ﬁt
en ne as above,would you be goodenoughto explain why
be
possibleto
apply
electricignition,
but the spark plug
would
should be introducedinto the cylinder, avoiding, as far as possible
all recessesor pockets. In your sketch (not reproduced) ymi
show the plug at the end of a small passage. You would probably
find, on working, that the burnt gaseswould collect here on the
compressionstroke, and when the spark occurred,instead of ﬁring
would merely take place surrounded by
_an explosive charge,
inert gases,and thus you would get fairly continuous misﬁ
.
the
drawings
of
the slides before us, we cannot
Without
deﬁnitely as to what exactly would be requiredin theway of altera
tion but you would, of course, have to do away with the pilot
light, which ignites small volume of gas carried along by the
slide until the latter coincideswith the port in the cylinder end.
Probably two or three different ways of doing this will suggest
themselvesto on. We shall shortly be publishing an article on
converting
'de engine to modernrequirements,and you will
get someuseful information from this when appears.
h.-p.
[972] Alterations to
Electric Motor.
G.
(lsleworth) writes:
have
h.-p. semi-enclosedmotor, with
four- le laminated ﬁelds, speed 1,500 revs, and wound to take
480 ots. The Council hereonly supply 240volts. Will you kindly
send me gauge of wire and amount required to rewind ﬁelds to
suit Council's requirementsof 240 volts
In answering,you will
greatly help constant reader of 'our valuable book.
It is not necessaryto rewind ﬁeI but only to alter connections.
Instead of haying all four coils joined in series,you should connect
so.as to have two parallel sets of two in series. Some alterations
will be necessaryon armature; we cannot advise on this point
without haying full particularsof the armatureas
at present.
Engines.
A. E. W.
[975] Boiler Designs for Model
(Birmingham) writes: Kindly let me know the correct sizes of
cylindrical waterjtube launch ’boilers to give an adequate supply
of steam for engines in. by
in. and in. by Q-in. stroke.
each of these.
ha’y‘e
he0i(ile
esign shown in Fig. 153 of our handbook, “ Model Boiler
Making " (7d.
free), of a boiler suitable for an engine in.
by in. For Kost
i-in. by i-in. enginethe dimensionscan be mum‘
piied by the factor 75 (l).
Springs for Locomotives.
[936] Laminated
H. W.
(Lcytonstone) writes:
will be obliged
you can inform me
where can obtain ﬁat sprin steel,suitablefor locomotivesprings. We do not know that suc springis on the model engineering
market. Amateurs adapt various scraps in producing these
laminatedsprings. Clock springanswersadmirably
you haven’t
any at hand, you could get somesuitable for few pence from
local clock repairer. For small sizes the flat steel springs which
are used to control phonographball overnors will be found suit
able, as suggestedin connectionwith ii'mr Monet. ENGINEERsteam
rail motor coach they can be purchasedtWOor threefor penny,
For the-man who has courageto face the girl behind the draper's
counter and ask for steel “ busks," usedin ladies' corsets another
sourceof supply available.
s

i/
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onceif I usetwo brushesor four ? (:0) What sizeare the armature
slots to be P
(i) The out ut of this dynamo, made to size of your photo
raphic repr uction (which is to a scale of about 4-72 ins. to the
oot), would probablybeabout 30 watts—say, 10volts and amps.,
it run at a speedof about 2,000r.p.m. We doubt whetherit would
excite at the speed you mention, so we take 2,000 r.p.m. as the
lowest speed at which we should expect it to work. (a) No;
the armature can be made with a smaller number of slots. We
do not advise less than seventeen,wound with seventeencoils
and connected to aseventeemsectioncommutator. Size of slots,
3-16thsin. wide by about 9-32ndsin. or 5-16ths in. deep. (3) We
enclosediagram of winding, which you will seehas now appe
in THE MODEL ENGINEER (October i3th issue), and which shows
how to form the coils and connectthem up. You will follow the
same principle, except that, having seventeenslots and coils, you
will span your coils from slot No. i to slot No. 5. (4) See reply
to No. 3. If you desirethe dynamo to run in the reversedirection
to that shown, wind the armature coils in the reverse direction
or cross over the connectionsfrom the brushes,or wind the ﬁeld
magnets coil in the reverse direction. if you ﬁnd the dynamo
drives in the contrary direction to that desired, the changecan be
made by crossing over the brush connections—that is, the leads
which carry the current from the armature to the ma et winding
and terminals. This obviously changesthe polarity o the magnet
poles. (5) Most decidedlydo not join both endsof any coil to one

l l
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New Catalogues

and Lists.
is
a

F, Pntrick, :5, Oxford Street, Leeds—This
nicely illus
trated little list of small screw-cuttinglathes, wood-turning lathes,
power hacksaws. tWIst-drill grinders, bench drills, foot motors,
icture-frame cramps, and other useful workshop devices. Mr.
atrick also undertakes repairs to tools and accessories,wheel
cutting, etc.

a

a
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a

a

a
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4
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is

a

is
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a
4 a

Siemens Brothers
namo Works Ltd..
sen St
have received copy of aybookletlietirft
Dalston, London, N.B.——Wiie
issued by this ﬁrm dealingwith “ Tantalum" electric lamps and
Holophane reﬂectorsand ﬁttings. Electric light ﬁttings in which
Holophaneglasswareis used to obtain perfect diffusion of light
have receivedconsiderableattention at the handsof the electrical
ﬁttings manufacturers,and there no doubt that such combina
tion provides v
effectivemeansof illumination. The booklet
questiondeals With
few installatiorm in which "Tantalum"
and " Onewatt " lamps ﬁgure in conjunction with Holophane
glassware,and illustrates various types of Holophane reflectors
and ﬁttings. The ﬁrm will be leasedto send copy to any of our
readerswho may be interestedin illuminating engi i‘rtj'l'ii‘l'g'.‘
D

a

4

;

if it
is
if

I

Ward and Goldstone, Springﬁeld Lane, Salford, Manchester.
36-pagelist devoted to
-—Thi_swell-mown nrm have sent us
electricalaccessoriesfor the motor car and garage, and combined
and chargingplants. It deals with ignition coils,
electric_ligh_ting
measuring instruments,inspection and test lamps, switchboards.
SWitCl‘itS,car lamps, batteries, and many other items of electrical
plant adapted to motor car use. It should be useful list to the
motorist or garageengineer.

a

1
;

commutator section you will only short-circuit the coil by doing
so. Each end always goes to different section, according to the
particular schemeof connecting. (6) Wind armature with No. 24
English gauge (No. 23 American gauge) 0.8.6. copper wire. Get
on as much as you can—about thirty turns to each slot—that is,
ﬁfteen turns in each coil about ozs. will probably be the quan
tity required. (7) Wind ﬁeld-magnetwith to ozs.of samegauge
wire, but single-cotton-coveredwill do. This for shunt winding
not of much use to wind so small machinecompound; but,
you desire to try it, you can put on one layer or two layers of
No. 16 gaugeEnglish (No. :4 gauge American) D.C.C.copper wire
on eachpole for a serieswinding. (8) No. 24 gaugewire ~02:in.
diameter, and No. 16 gauge wire
-064 in. diameter. (9) No;
you use four brushes,cross-connectthem, as shown in diagram.
reply.
No.
See
(to)
C. S.
[932] Electric ignition for (ins Engine‘
(Birmingham) writes: Is it possible to ﬁt electric ignition (coil
slide-valve gas engine Without removing slides, etc.?
etc.) to
b.h.-p. gas engineof old slide-valvepattern, and should
have
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The Editor’s Page.
NCE again

we tender to our readers, one and
all, our heartiest good wishes for Christmas
The many friendly
and the coming year.
greetings from MODEL ENGINEER enthusiasts the
world over, which ﬁnd their way to the editorial
desk at this season of the year, are greatly ap
preciated, and we desire to reciprocate in the same
cordial spirit.
U

AmeOs

C

‘

of the mutual goodwill existing amongst

we may quote the
following
engineers,
“
As a
remarks from a letter recently received:
result of articles and letters that have appeared
in THE MODEL ENGINEER I have made the ac
quaintance of several readers, who have shown
me the greatest courtesy, though I was unknown
to them personally.
Lately I have been able to
'
‘pass it along by helping another model maker
by carrying out some work he had not the ap
pliances to do himself."
model

a

'

c

o

Another correspondent, writing on the same
" badge
subject, suggests that a " Monsr. ENGINEER
should be brought out, the idea being that, by
wearing the badge, fellow readers of the paper
could recognise each other, and become acquainted
to their mutual advantage. We should be pleased
to hear how this idea appeals to our readers, and
if there is any indication of a sufﬁcient demand
we shall be pleased to have a neat badge designed
to be supplied at a very moderate sum.
i
t
t
We have received
the
following interesting
"
Points in Model
remarks on our recent articles,
Making," from a reader who has had a special
in the highest grades of light me
experience
chanical work :—

and

Electrician.

made
very satisfactory working models
by a
plumber without a. single screw or bolt—every
There are one or two points
thing being soldered.
to which attention may be drawn in this con
nection. The ﬁrst is bad workmanship on circular
work. Very few amateurs turn circular parts with
sufﬁcient accuracy. This may be due to hand
tuming or to slack in spindle hearings, or to the
use of the ﬁle; but the result is necessarily in
friction and decreased
creased
It is
efﬁciency.
surprising that more work is not ﬁnished by
grinding, as this can readily be done by means of
the milling or drilling tool which is arranged for
slide-rest use, the speed being increased, and an
wheel
emery
(or metal disc faced with emery)
being substituted for the cutter or drill chuck.
No manufacturing ﬁrm would attempt to produce
small circular work of moderate accuracy direct
from the tool, and ﬁling in the lathe would not be
tolerated. Another feature open to objection is
the use of small Whitworth threads. These are
relatively coarse and deep, and the angle is such
that it is difﬁcult to keep nuts, etc., tight under
vibration.
Surprisingly few amateurs seem to use
the B.A. thread, which is much superior.
The
absence
of reamering (‘ broaching')
is another
common fault.
Running ﬁts are made off the
drill, the holes made by which are rarely straight
or smooth enough.
There are many other similar
practices which might be pointed out, but I only
refer to one more, namely, the putting of a pinhole
through the centre of a shaft instead of to one side,
which is generally (not always) equally effectual.
I have frequently seen shafts broken from this
cause."

Notices.
Sole Agents for United States, Canada, and lesion: Spot: and
Chamberlain, :23, Liberty Street, New York,
to whom
all subscriptions from thesecountriesuhculdbe Adda-ed.

UM,

"l

have read, with much interest, the articles
above in the last two issues of THE MODEL
ENGINEER, and consider that to you are due the
thanks of all those desirous of seeing the standards
of design and workmanship raised to a somewhat
It is, indeed,
higher level than that obtaining.
rare to see models, other than those prepared for
business
by professional makers, in
purposes
which many features objectionable to trained
This is probably
are
not present.
engineers
largely due to the fact that the majority of models
inclination,
of engineering
are made by persons
but engaged in other businesses, and that in con
their products display the methods
sequence
adopted in the trades to which they may belong.
screw, swirling,
For example, the cheese-headed
cage-pinions, etc., come from the clock-making
and instrument making trades, and I have seen

December 22, 1910.

Contents.

on

[The asterisk (‘) denotes that the subject is illustratrd.]
Lessons from the Laboratory' . .
..
..
The Proposed M.E. Speed Boat Rules. .
. .
Circular Saw Attachment for the Lathe“
.
Bushing an Old Lathe Spindle'
.
..
Extension Faceplate Driving Pin'
. .
Motor Cycle Notes‘
..
. .
..
..
Model Beam Engine and Parallel Motion'
.
Conjuring Apparatus made with a Lathe'
.
The Model Speed Boats of the Future' . .
.
Practical Letters from our Readers
Association
of Electrical Engineering 'Studen'ts
_
The Society of Model and Experimental En
gineers

. .

..

..

..
Queries and Replies'
New Catalogues and Lists
The Editor's Page

PAGI
577
579
581
582
582
583
585
589
591
594
597

. 597
597
599
. boo

..
..

Model ﬁngineer
And Electrician.

A

JOURNAL

OF PRACTICAL

MECHANICS AND ELECTRICITY.

EDITED BY PERCIVAL MARSHALL, ALMECHE
VOL.

XXIII.

No.

505.

DECEMBER

29, 1910.

PUBLISHED
“’ESRLV

Lessons from the Laboratory.*
A

Special
Facing Cutter.
This tool, illustrated on the right of Fig. I, is
really a combination of an adjustable one-ended
pin drill and fly-cutter, the object of which is to
face up truly the internal bosses of a small power
petrol engine piston. The piston is shown on the
left of the ﬁgure, and a scale section of the same,

\

I

made of a ﬁ-in. mild steel turned bar, near one
end of which is ﬁxed a double-ended cutter (only
one end projecting) of suitable length to cover
the whole of a boss.
This cutter is secured by a
taper-pin, ﬂattened on one side, and driven through
its hole, which is at right angles to the line
of<the
cutter, and beside it—as indicated.
\

FIG. L—FACING
drawn on a plane taken through the centre line of
bosses, is given in Fig. 2.
The bosses are drilled,
as shown, square to the axis of piston, with bare
to alignment with
ﬂ-in. holes, which are corrected
a i-in. reamer.
Their object is to carry a ﬁxed
pin, upon which the small end of the connecting
It is obvious that the faces, an, in
rod works.
the section,
must be machined ﬂat and square
with the axis of pin, to a width apart suitable
to that of the small end.
The tool is, therefore,

CUTTER AND PISTON.
Fig. 3 shows the tool in position in the piston,
from which it will be seen that the cutter and pin
are placed in their positions after the
round bar
has been passed through one of the holes.
The
work is carried out between centres in the lathe.
A point to note is that to preserve the position
of the cutting edge of the cutter, which is of
round
['Thz' Hans uppaan'ngunderIbis headingan basedon work actually
done, and czpm'nmus carried on: in Ta: Moon.
Buomun
Laboratoryand School0/ Mnham'rs]
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steel, and to prevent its turning against the cut,
the ﬂat side of its taper-pin is arranged to bed up
against one of the ﬂats of the other cutting-end of
the same, which is within the round shank.
From
this it will be seen that the relative positions of
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the two cutting points are set out to allow of this,
so as to retain the right rake to faces of cutter.
The tool has answered admirably for the job.

Building a Commutator.
Respecting drilling the clearing and tapping
for the three screws which 'hold the cone
it is essential that these holes
plates together:
coincide in both plates, so that the stress taken by
holes

December 29, 1910.

using a drill Spindle clamped in the rest, and
dividing up with the division plate; taking care,
of course, to drill one with a tapping drill, and
substituting a clearing drill for the other. Also
the exact dividing would enable the pairs of holes
to be used interchangeably, and not always in the
same position relatively to each other.
A reference
toa note in the Dec. 22nd issue on division plates will
help to describe the method suggested, and it should
be noted that, in a case where only three holes are to
be drilled, such as a hand drill might be clamped
in the slide-rest, in a position free to work by
hand, thus obviating the necessity for an inde
pendent drive, as would be required for a drill
A point to remember is that the drill
spindle.
spindle (or hand drill) must not be removed from
the rest, or the adjustments altered between drilling
to attain which it would be as
both the plates;
well to drill the ﬁrst, after having ﬁnished turning
it, and immediately before removing from the
mandrel, and to change drills and operate upon
the second ﬁrst thing before attempting to carry
out any turning upon it.
Failing the above apparatus, the next best
method is to cut a pitch circle, or bolt circle, upon
the inside of the second or outer plate before re
moving it from the mandrel, and after having
"pops"
done so, to plot out and make centre
on
the- same.
Then to clamp the
two ﬁnished plates back to back,
with a bolt through centre, taking
care that their edges and bores co~
incide; and to drill from the centre
above mentioned, either with
pops
a combined clearing and tapping drill,
or with separate drills 0n the drill~
In this case the holes
ing machine.
will probably be found not inter
changeable.

Pic.

3.

the screws is conveyed evenly all over the cone
surfaces,
for it will be seen that the screws will
and on
be askew if the holes are not opposite;
tightening will tend to twist the plates relatively
to each other, to say nothing of their jambing in
All of this
the clearing holes and in the thread.
latter will rob them of their power of holding the
commutator rigidly.
Undoubtedly the best way
to drill the holes is in the lathe while on the mandrel,

Having completed the plates so far,
and countersunk the clearing holes
on the outside of outer plate, the
commutator may be ﬁnally mounted
on the spindle.
To do this, ﬁrst tap
out the holes on the inner cone plate;
‘then chuck it very carefully in a
true self-centreing chuck, and bore
the centre
a
ﬁt for the
driving
The ultimate ﬁt of the
spindle.
cones on commutator is entirely de
pendent upon the truth to which
the centres
of the cone plates are
Now drive the inner cone
bored.
plate on to spindle well up to
shoulder. 'It is now the turn of the
outer cone plate, which should be
bored similarly, but, if anything, a
looser
in ﬁt, so that when
shade
screwing together it will be drawn
towards the inner plate, rather than
draw the inner plate towards itself.

Bichromate Cells.

-

A note has already appeared in these columns rc
lating to charging up single ﬂuid bichromate cells.
The writer has found the addition of mercurous sul
phate to the solution to be beneﬁcial in obviating
When purchasing the sulphuric
rapid polarization.
acid get the chemical dealer to add a small quantity
of the above salt to it (exact quantity not important,
but not much), and before adding the acid to the
bichromate shake it up slightly.

The Model Engineer and Electrician.
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Motor Cycle Notes.
By “ PHCBNIX."

Automatic Disarrangement
Timing.

of the Magneto

I had the pleasure recently of helping a fellow—
motor cyclist out of a difﬁculty by the roadside,
after he had made up his mind that nothing remained
but to remove the belt and push the machine to
His experi
the next town, some 6 miles distant.
indeed,
nothing like it
ence was a curious one;
had ever come within my personal knowledge,
although I have ridden many diﬁerent makes of
machines and have put up a very big mileage
during the years I have been motor cycling.
When I fell in with him I was en
Dunstable before
deavouring to make
by an oversight omitted
dark—having
carbide—it
to provide myself with
about 4.30 p.m.
being then somewhere
and already dusk, and I had therefore
a matter of some 15 mins. in which to
The
cover the 6 miles of lonely road.
defaulting machine, he told me, had
but- about
been running well all day;
an hour before my appearance on the
scene it began to slow up, and, despite
every effort to get it along by varying
the spark and throttle levers, the speed
less and less, and ﬁnally the
became
engine refused to tackle quite a moderate
hill—the forerunner, as it happened, of
a series of rather sharp up-grades in the
The tank was more
immediate vicinity.
than half full of petrol, and the feed
to the carburettor appeared perfectly
The jet had been removed and
free.
found quite clear of obstruction, the
carburettor ﬂooded in quick response
to alight depression of the needle valve,
and both the contact-breaker points and
of the sparking plug had been
those
touched up with a magneto file.

005

of the magneto
armature shaft had come adrift,
allowing the wheel to work loose on its taper seating
and the armature itself to revolve in desultory
fashion independently of the engine, or to remain,
as it must have done sooner or later, almost sta
In this manner the timing of the spark
tionary.
in relation to the movements of the piston had
become
entirely disorganised, and sparking was
occurring most probably at quite different stages
Having placed the piston
of the four-stroke cycle.
dead on top of the compression stroke, with ﬁring
lever about two-thirds retarded, we quickly moved
the contact-breaker round to the position at which
the points were just about to break, and ﬁnally
locked the gearwheel on the'end of the armature
In other words,
shaft by screwing the nut up.
we re-timed the magneto, and this done, the engine

The Fault Discovered and Remedied.
So that here we had a motor bicycle
which had been running well for hours
on end, but the engine of which had
automatically slowed down in spite of
The
the rider's efforts to keep it going.
carburettor was obviously in good and
proper condition and suitably adjusted,
while a good healthy spark showed at
A POWERFUL THREE~SPEED
Moron BICYCLE.
I found to
The compression
the plug.
valves
working well,
be excellent, both
at once re-assumed its wonted form and took all
and everything apparently as it should be. Invited
at
to try my hand
the hills in'ﬁying fashion.
It was the first time
starting the engine, with back
I had ever come across a case wherein the magneto
wheel jacked up off the ground, I found that
several sharp turns of the pedals were necessary
timing had got automatically adrift while the
before it showed
the slightest response.
It then
machine was being driven along the road.
started up in a half-hearted way, but ran at only
A Powerful Three-speed Motor Bicycle.
about half its normal revolutions.
I then tried
the effect of slightly retarding the ignition, when,
For heavy riders in hilly districts, or for those
10 and beholdl
the engine stopped altogether.
who desire to take a side car passenger, the Chater~
This at once gave me the desired clue, and in a
Lea No. 7 motor bicycle provides precisely what
It has been designed throughout for
is wanted.
couple of minutes, during which I expounded
my theory, we had the cover of the magneto
strength and power, and its ability to tackle practic
driving gear casing off and found, as I expected,
ally any hill in the country has been established
trials. The engine is a
that the nut holding the gearwheel on to the end
as the result of extended
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twin-cylinder 6 h.-p. ].A.P., and transmission is by
%-in. by 5-I6ths-in. Renold chains.
The three-speed gearbox has both chains on the
same side, and the ratio between the gears is as
r to I, 157 to r,and 2-46 to 1: so that, for example,
an engine gear of 4* to I on top speed would give
7 r-roth to I on second speed, and 11 with to r
on lowest speed.
The drive is direct on top speed.
Starting is effected
by a geared-up
handle,
ignition is employed, and the carburettor
magneto
is of the well-known automatic ].A.P. pattern.
The frame and its component parts are excep
tionally strong, and a tank capacity suﬁ’icient for
100 miles in petrol and 400 miles in engine oil is
A 9-in. leather~to-metal clutch is ﬁtted,
provided.
the tyres are 26 ins. by 2; ins., and the forks are
Chater-Lea spring type.
The rider shown in the
accompanying illustration is Mr. G. E. Tennant,
of Leeds, who recently proved victorious in the
Northern League Team Trials, held near Harrogate,
winning the individual prize with a loss of 30 secs.
only from schedule.
The machine is as described
above, and is frequently used by its owner—who,
by the way, is one of the heaviest riders in York
shire—for propelling a side car and an extra pas
sengcr.

How to Treat Motor Cycle Belts.
Complaints are frequently made by motorcyclists
about the unsatisfactory behaviour of the belts
they use, some deploring the fact that the belts
quickly wear out, and others that they slip, break,
'or otherwise misbehave
themselves.
I have had
my own share of belt troubles, and know only too
‘well that, smooth and ﬂexible as is a good belt
drive, it still leaves much to be desired as a means
of transmission on a motor cycle.
On the other hand, it is equally patent that in
many—J had almost said the majority—of cases
the life of the belt is shortened, and its efﬁciency
seriously impaired, by the treatment it receives
at the hands of the user. it is really very important
that motor cycle belts should be carefully looked
after, and if this is done, they will, unless faulty
in the ﬁrst instance, give much better results than
.are otherwise practicable. The great
point is
to keep them as clean as possible,
free from grit
and oil, and never to impose a greater strain upon
them than is called for in the driving of the machine.
Leather belts should be removed from time to time
and the sides scraped with a blunt knife to get rid
of the dirt and grit embedded
in the surfaces,
afterwards, if circumstances permit, treating the
"
“
belt with
Collan
or castor oil, and hanging it up
in a warm, dry place until the dressing has soaked
well into the construction.
This restores
the
auppleness and ﬂexibility of the belt, and renders
it inﬁnitely more suitable for transmigting power.
Rubber and canvas belts should be wiped occasion
ally with a damp rag, that being about the only
attention they require.
The belt should be run
oﬂ the pulleys when the machine is out of use,
and the pulleys themselves
occasionally washed
out with a petrol-soaked rag.
Never run the belt
to keep it from
any tighter than is necessary
see that the fastener screws are placed
slipping;
centrally and no nearer to the end of the belt than
can be helped.
If the pulley faces are a true
28-deg. angle, and the belt is suitable in size for
the work it has to do, its life and eiiiciency
will be largely increased.
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l9ll 3 h.-p. “Arno.”
This machine, of which an illustration has already
been given, is one of three new models being intro
duced for the 1911 season by the Arno Motor Co.,
Ltd., of Coventry, and, as a result of some 500
miles' experience
with it, I can honestly say that
I am delighted with its performances.
It is ex
ceedingly quiet, very comfortable indeed to ride,
and very neat to look upon.
The engine is built in the Arno factory through
out, and the design emanates
from the fertile
brain of that well-known designing motor engineer,
Mr. W. C. Hammon, who some years back, as a
principal in the ﬁrm of Hammon & Smith, placed
one of the best-designed
motor cycles ever made
on
The
the
market—to
wit, the Clarendon.
cylinder has a bore and stroke of 77 mm. by
81 mm.;
the engine
main shaft runs on ball
and the ﬂywheels take the form of
bearings,
steel stampings, with thin centres and heavy rims.
The piston has three rings—two close together
at the top, and one near the bottom, this method
steadying the piston and assisting it in maintaining
a true vertical motion.
The cylinder is secured
at its base to the crankcase by two holding-down
setscrews and nuts only, one in front, and the other
The
behind, the screws being larger than usual.
exhaust pipe and silencer are both of large size,
and the mechanically operated inlet and exhaust
valves, placed side by side, are also of ample area.
The engine is held vertically in the frame by
means of four turned bolts and nuts, and when
these have been removed, the complete engine,
with carburettor, magneto, silencer, and exhaust
pipe attached, can be removed en bloc on to the
bench for inspection or overhaul.
This is a valuable
feature in the design, and will be made the subject
of a separate drawing in a later issue.
When the
four bolts have been taken out, the engine still
rests ﬁrmly in position until purposely lifted out,
the connecting lugs being in all cases truly vertical.
The magneto is placed at the rear of the cylinder,
well away from wet and grit, and is gear‘driven by
three
toothed pinions. The car—
encased
large
burettor is a B. & 13., with, of course, handle-bar
control.
Both the oil pump and the _ﬁring lever
are placed at the rear of the tank, under the rider's
hand.
The riding position is ideal, there being
rubber-covered footboards, as well as pedals.
The pedalling gear is so arranged that it may be
removed in toto without any sign of its having been
ﬁtted remaining, except for the free-wheel clutch
on the 'rear wheel,
giving a top gear of about
Transmission is
5 to 1, and lowest gear 7 to I.
by {-in. vaelt, with adjustable pulley, and Druid
spring forks are ﬁtted. The tyres are 20 ins. by
2-in. Continentals, and extra wide mudguards are
provided. The machine is sent out complete,
with stand, carrier, tools (in leather case), pump,
and number-plates, and is one 'of the handiest,
fastest, and most controllable mounts it has ever
been my lot to use.
It is ﬁnished in French grey,
with ﬁne dark-blue lines.
The tank is panelled
in white, also with blue lines.
The workmanship
throughout is to be highly commended.
The

Replies in Brief.
L. G. (Leeds).-—No, there is no particular objec
tion to using adjustable tappets, so long as the
means provided for locking the parts when adjusted
is a satisfactory one.
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Dynamo.

.By

ALFRED \V. MARSHALL, M.I.Mcch.E., A..\I.I.E.E.
(Concluded)
EVERAL engineers have desired to make this
machine the same size as shown in the
coloured
plate,
from
the ﬁgured
apart
dimensions. The estimated output of this size is
about 50 watts, at a speed of 3,500 r.p.m. (approxi
mately). It is very doubtful if the machine will
excite unless driven at more than 2,000 r.p.m.
A shunt winding for an output of 25 volts 2 amps.
will be No. 28 s.c.c. copper wire for the ﬁeldmagnet,
about 2 ozs. on each pole ; but as much as possible
should be put on.
The armature should have
seventeen
slots, each 5-32nds
in. wide by
in.
deep, and be wound with seventeen
coils, two in
each slot, similarly to the armature for the full
size
machine.
The commutator
should have
seventeen
sections.
Armature winding about ﬁf
teen turns of No. 26 gauge s.s.c. copper wire in
each coil, making about thirty turns in each slot;
weight for armature about 3 ozs.
About § b.h.-p.
would probably be required to drive it. Messrs.
H. Smith & Co., Eccleston Street, St. Helens, supply
seG of castings to make the machine in this size;
a set may be inspected at THE MODEL ENGINEER
Laboratory ; it makes a very pretty model.
A compound winding would not be very eﬂective
on so small a machine for self-regulating purposes,
but is useful if the machine is used for driving
small motors. Four layers of No. 20 gauge D.C.C.
copper wire on each pole would be a suitable
series winding to try for this; about 8 ozs. total
would be ample wire to obtain. A lower voltage
winding say 12 volts 4 amps., is No. 24 gauge s.c.c.
copper wire for the ﬁeld-magnet shunt coils, and No.
18 gauge D.c.c. ; two layers on each pole for the
series winding if machine is compounded.
Arma
ture to be wound with No. 24 gauge D.S.C.
wire, as many turns per slot as possible. copper
he
machine will work as a motor with either of these
windings, either shunt or compound.
If wound
as a series motor for 25 volts use No. 20 gauge
D.C.C. copper wire for the ﬁeld winding, and for
12 volts No. 18 gauge D.c.c. copper wire.
The method of forming the coils and connecting
them to the commutator is similar to that for the
large
machine. As the commutator will have
seventeen sections, instead of twenty-ﬁve, the coils
should be made to span from slot 1 to slot 5, and
so on, round the armature core.
A winding to give 50 volts 10 amps. for the full
size machine is No. 22 gauge s.c.c. copper wire
for the ﬁeld—magnet shunt coils, and N0. 19 gauge
D.C.C. copper wire for the armature;
sixteen turns
in each coil, thirty-two turns per slot for the two
coils.
A series winding for a compound machine
ﬁeld-magnet is twenty-six turns of No. 14 gauge
D.c.c. copper wire on each pole;
about 2‘} lbs.
will be the weight. A series winding for the ﬁeld
magnet, ii machine is used as a series-wound
motor, is No. 12 gauge n.c.c. copper wire. A
winding to give 100 volts 5 amps. is No. 25 gauge
s.c.c. copper wire for the ﬁeld-magnet shunt coils,
and N0. 21 gauge D.C.C. for the armature, as many
turns as can be put into the slots.
A series winding
for a compound machine is ﬁfty-two turns of
No. 17 gauge D.C.C. copper wire on each pole;
about 2 lbs. will be required. A series winding

l
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for the ﬁeld-magnet, if machine is used as a series
motor, is No. r7 gauge D.C.C. copper Wire. 4
The machine will probably not be required to
work as a dynamo at 200 volts. It is more likely
to be used as a motor when wound for this or
higher voltages.
the number of
As designed,
armature coils and commutator sections is very
near the minimum permissible limit.
The number
should be greater, as there is liability of an arc
discharge forming around the commutator from
brush to brush, if the number of intervening
commutator sections is small.
At least one reader, however, has constructed
the machine as designed, and is using it as a
shunt
motor connected to a 24o-volt supply main, with
very satisfactory results.
This shows that the
machine will serve with twenty-ﬁve sections in
the commutator,
as designed,
and twenty-ﬁve
' armature coils for
of 200 to 240 volts
pressures
if desired.
A suitable shunt
(approximately)
winding for the magnet is 3 lbs. of No. 28 s.c.c.
copper wire on each pole, and No. 26 gauge n.c.c.
copper wire for the armature, winding on as many
turns as will go into the space of the slots.
The
speed will probably be somewhat higher as the
voltage is increased, because the number of turns
in the armature coils cannot be increased in the
space according to the required proportion._ This
is due to the larger amount of space occupied by
the insulating covering on the wire.
For ordinary
work this need not matter, as it is quite common
to run a machine of this size at 1,500 to 2,000 r.p.m.
A low-voltage winding for electro-plating pur
poses is No. 12 gauge D.C.C. copper wire, 3l‘bs.~ on
each pole for the field-magnet as a shunt Winding.
For the armature wind {our turns of No. 12 gauge
n.c.c. copper wire in each coil, but they are to be
wound the turns two in parallel—that is, each
coil really consists of two separate wires wound
be
side by side ; it will therefore have four ends
to
connected to the commutator, being one pair of
starting ends and one pair of ﬁnishing ends—
each pair being reckoned as one wire for the purpose
of connecting to the commutator.
It is important
to keep the turns in the same direction of winding,
so that they generate
their voltage in the same
direction.
If one is connected or wound in the
reverse direction the voltages
of the two wires
will be in opposition, and the coil will be idle.
This machine would give about 6 volts and about
100 amps.
If a higher voltage is desired, say
8 volts, it may be obtained by running at slightly
higher speed.
Copper brushes may be necessary
for this low voltage; four should be used.
The insulation of the machine for working at
200 volts should be particularly good.
It should
not be trimmed 03 close at the bush and end
washers of the commutator, but allowed to project
beyond the edges of the metal.
Compound wind
ings should be regarded approximate until veriﬁed
by actual trial. The best way is to determine the
series winding by the experimental method given
in T1113 MODEL ENGINEER for August 3ist, 1905,
page 201, if it is required to regulate the voltage
of the machine for varying load of lamps, in a
machine of this size perfect regulation should not
be expected.

‘

\Vhen making the armature coils a trial coil
should be made ﬁrst to ascertain if the size and
shape is suitable, before proceeding to make the
complete set.

The Model Engineer andlElectrician.
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Chucks and Chuck-making.
By T.

GOLDSWORTHY-CRUMP.

(Continued from Page 567, Vol. XXII.)
N extremely useful chuck for sheet metal or
thin flat objects is as shown in Fig. 18.
It consists of a plain metal faceplate
formed with a recess on its edge to receive shoulder
of ring, the latter being secured by six screws
equally spaced out. The work is clipped between
the ring and faceplate and screws tightened up.
It is equally good for turning washers, discs or
rings, and always presents
a ﬁrm surface
for
supporting the work against the action of the
tool.
After chasing and turning the faceplate the
ring should be machined upon the inside and
made a nice ﬁt to edge of faceplate.
The two should
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The independent chuck will next claim atten
tion.
It consists essentially of a faceplate with
two or more movable jaws—usually four—which
are capable of being ﬁxed and adjusted separately
to hold work of almost any shape within the
capacity of the chuck. It is an excellent tool, and
of great utility, and can be constructed without
much difﬁculty.
A somewhat simpliﬁed dmign is shown in Fig. 19,
and complete sets of material for different sizes
can be obtained from the tool factors at a very
small cost.
The faceplate portion does not require comment,
with the exception that the slots should be milled
out if possible.
If this cannot be done the plate
should be carefully lined out in the lathe, and the
slots ﬁled up exactly square to these lines.
It
will be noted that the reverse surfaces of slots
are machined.
This is easily done by attaching

L.

\\
23.
(!)

the faceplate to another faceplate, face to face
This also ensures
and turning the back surface.
the plate being the same thickness throughout
the traverse of the jaws.
The jaws must be a
nice sliding ﬁt, and the screw and screwed portions
kept carefully in line, or it will be found the jaws
will bind.
Square-thread screws are preferable,
but well-cut V-threads will be found quite satis
factory.
The plate should have several concentric lines
in.
turned on its face with a point tool, say,
apart, to enable the jaws to be quickly set to any
required diameter.
Having assembled the chuck
the jaws should be adjusted to one of these lines,
“
and the steps trued up and the
treads "~—if the
term may be applied—also faced true.
It
advisable to case-harden the screws, jaws and key

is

then be clamped
or otherwise secured together,
and the position of the six screws marked out by
means of the division plate, or other convenient
manner.
The holes should be drilled } in. tapping
size, and then the holes in the ring enlarged
to
clearing size and countersunk for screws or counter—
bored if cheese—headed screws are to be used.
Care should be taken to get these holes exactly
equally spaced, and the same distance from the
centre, so that the ring will ﬁt in any position.
The ring can now be attached to the faceplate
with countersunk or cheese-headed screws, as the
case may be, and the outside ﬁnished.
In making
this chuck it is as well to have two, or even three,
rings of different internal diameters, so that vary
ing sizes of work may be securely held between the
ring and faceplate.

Q

By

December 29, 1910‘

The Model Engineer and Electrician.

6o7

608

The Model Englnoer and Electrician.

It
is intended for muchihard work.
is a very good plan to drill several holes in the
faceplate portion, or provide slots, so that security
bolts can be ﬁxed as a precaution against the work
shifting when the latter is large or of awkward shape.
The most popular and in many respects best
"
self~cen
all-round chucks are those known as
“
treing,”
scroll," "universal," and their many
kindred varieties. These are, however, somewhat
beyond the constructional abilities of the average
amateur, although with care and the necessary
tools their construction is not such a difficult task
Before describing
as may appear at ﬁrst sight
how a self-centreing chuck may be made it willbe
as well to consider a few of the many forms and
principles upon which they work. It will be found
that the smallest sizes are generally known as
“
drill chucks," and obtain their adjustment in
three diﬁerent ways : (I) Inclined planes with jaws
sliding thereon (Fig. 20) ; (2) a scroll operated by
with jaws capable
a key and pinions, engaging
of radial adjustment (Fig. 21); (3) two movable
jaws operated by a. right- and left-handed thread
(Fig. 22). As their name implies, they are chieﬂy
in.
used for drills and small work up to about
diameter.
The next larger sizes are for holding circular
work, either inside or outside, and are usually
provided with three jaws, worked by a scroll
operated by a key or lever through bevel pinions.
These jaws may be either "lathe" or “drill,”
It
and most chucks are sold with the two sets.
is advisable to obtain the two sets at the time
of purchase, as there is considerable extra expense
if bought later, and a greater element of doubt
as to their truth.
These chucks are made in all
sizes, the larger often being ﬁtted with four jaws.
A further improvement has been made in com
bining the independent and concentric move
merits (Fig. 23), and chucks built on this principle

if the chuck
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All chucks of this class should be attached to
the mandrel by means of a small faceplate or
the smallest drill chucks
chuck-back.
Only
should be mounted on taper mandrels. In pur
chasing any of these chucks the price is generally
quoted without the chuck-back and ﬁtting to lathe.
The ﬁtting of a backplate is quite a simple job.
The plate is ﬁrst prepared as an ordinary face
After mounting on its mandrel the front
plate.
edge is most can/qu reduced until it exactly fits
the recess in chuck. The proper location of the

i

screw holes in the backplate sometimes necessitates
taking the chuck apart, but they can often be set
out by taking a rubbing on paper or making a
template in thin metal. The holes for screws
should be a good ﬁt, and when screwed together
the chuck should run perfectly true in every way.
To make a 3-in. three-jaw self-centreing lever
scroll chuck is not such a difﬁcult matter as may
appear at ﬁrst sight. and it is hoped the following
of
pro
description
cedure will enable the
amateur
painstaking
who does not possess
this
useful
lathe
adjunct—and perhaps
not the wherewithal
to purchase—to add it
to his stock of chucks.
The chuck consists
of four separate parts
The
and the jaws.
main portions of chuck
can
be
made
from
turned
castings, or
26.
from the solid, as may
be most convenient;
but the jaws must be
of steel and case-hardened.
Fig. 24 shows the chuck
back, which is attached to baseplate (Fig. 26) by
three 3-16ths-in. screws, and must be carefully
ﬁtted on the outside shoulder. Fig. 27 is the
front plate, which is screwed into the baseplate,
and carries the adjusting ring and scroll (Fig. 25),
which works between the two, as shown in section
of the complete chuck (Fig. 29). The jaws are
held in the milled slots, as shown in Fig. 27, and
the two patterns of same are given in Fig. 28.
The ﬁrst part to be made is the chuck back
(Fig. 24), which does not require any further
The baseplate
explanation.
(Fig. 26) should be

H9
are, without doubt, the most useful pattern of
adjustable chucks, as they are really two chucks
in one.
It will be seen that the jaws are provided
with separate screws, which enables any jaw to be
adjusted independently of the others, and, if
reversed.
The whole of the jaws are
necessary,
simultaneously tightened on the work by means of
the scroll mechanism.
A minor advantage of this particular class of
chuck is that any wear can be compensated
for by
means of the jaw screws.
The most irregular work
can be quickly ﬁxed up, and similar pieces can be
instantly gripped without loss of time.

The Model Engineer and Electrician.

chucked by its edge, and the recess carefully turned
and ﬁtted to chuck back.
The hole in centre
should be bored out 1 in. in diameter, and chased
16 T.P.I.
The positions of holes for the three
3-r6ths-in. screws should be marked off, and the

cutting the scroll and the general _arrangement
used for this purpose is as shown in Fig. 30.
Each
workman must decide upon the necessary dia
thread
and
lathe
the
to
according
meters required
rates of slide-rest screws available.
is
required
The scroll
pitched eight to each inch
of diameter, and with an
8 T.P.I. screw it would be
necessary for the diameter of
pulleys A, B to be of equal
However, it is not
sizes.
imperative that this pitch
should be adopted; the pitch
of the scroll can ‘,be deter
mined by the pitch of the
particular cross - slide rest
are
The
screw.
pulleys
easily made of wood—one to
ﬁt in place of handle of
wheel on cross slide, and the
other on lathe mandrel. The
small guide pulleyPcan be
in any
held in position
but
manner,
convenient
ﬁrm,
must
be
perfectly
as any give here would be fatal to a correct
result.

Hg

30.

The drill spindle is ﬁxed up with a r-roth-in. end
mill at right angles to plate, and adjusted to cut
1-16th in. in depth. The necessary motion can
be applied to either the slide-rest screw
or the mandrel through the back gear,
but whichever way is adopted means
must be taken to cause the other to
work stiﬁiy, so that the connecting wire
shall be taut throughout the traverse.
Before commencing the out see that
screwed up, and that the
everything
wire
evenly wound on the pulley, and
It
in the right direction.
also
advisable to give a trial traverse to
make sure all is in order. The wire
must not be allowed to overlap, as this
would upset the ratio of diameters.
The cut can now be proceeded with,
and with ordinary care'an excellent
scroll should be the result.
While the lathe is ﬁtted up for
scroll cutting, the undersides of the
there
are
Now,
jawsTshould be machined.
The
several ways open for the making of these.
six jaws can be roughly cut out and spaced
round in a sort of wood template on a faceplate,
or a scroll can be cut on a piece of steel of the

taken to have the exact thickness of scroll plate
between the front and base plates.
It is very
that this is well and carefully ﬁtted,
necessary
as it must revolve without any shake.
The outside
\Ve now come to
edge should also be knurled.

is

4%

is

is

the holes in Fig. 24
two'plates drilled together;
to be made clearance sizes, while those in Fig. 26
The two plates can now be attached
are tapped.
to each other, and the front and edge faced up,
care being taken to leave a very slightly raised
portion, as shown.
The front plate (Fig. 27) should be chucked by
its edge, and the back portions turned to size,
and the boss chased 16 T.P.I., and made a good
ﬁt with Fig. 26. It can now be screwed into
position, and the central hole bored out, and the
edge and front faced up.
Before getting out the slots for the jaws it is as
well to make
he scroll block (Fig. 25).
The
blank should be chucked by its edge, and the back
recessed out a nice ﬁt to Fig. 26, and the r rr-3znds
in. hole bored out. The four fin. tommy holes
can also be marked off and drilled.
The plate
should now be reversed and rechucked perfectly
true, either by the central hole or the recess, and
the face and front edge turned true, care being
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writer—the best thing to do is to get
good ﬁrm
of engineers to roughly turn out the inside, leaving
in. of metal for the walls, practically a hollow
shell, as shown in the illustration (Fig. I). The
whole shell and machining was secured for some 6s.
The next process
to machine accurately and
to the dimensions shown in the illustration (Fig. 2),
care being taken that not any of the metal, as at B
at ﬁrst,
removed from the interior (assuming we
have the shell as already mentioned
in. thick)
where the position of the gudgeon-pin occurs.
When hollowing out the crown of the piston it is
advisable to leave a small conical-shaped pin A
on the top, as this acts as an oil-gathering point
which aids in lubricating the gudgeon-pin. The
thickness of the cylinder wall
reduced to the
dimensions shown in the drawing, where the piston
come,
and also reduced at the lip of the
rings
in.
piston. This leaves
ring of metal about
wide round the inside.
This has now to be removed
that
except
part where the gudgeon-pin bearing
is
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to make
occurs; in order to do so
necessary
the slide-rest (as obviously
impossible to turn
out in the lathe) into a kind of planing machine.
Having removed the screw on the slide moving
parallel to the bed of the lathe a toggle joint or
attached to a lever
connecting link (A, Fig.
ﬁxed at B to the bed of the lathe (see illustration).
This lever and link can best be made out of a piece
is is

By LEONARD R. jonEs.
should be many readers of this journal
who are enthusiastic motor cyclists, and,
with the aid of their mechanical ability, able
to repair and keep going without much expense
their various machines, a combination of in- and out
door recreation hard to beat.
There comes a time
in the history of their engine when it requires a
new piston, for compression is everything if the
best efﬁciency in the production of power is to be
maintained.
The following is a method adopted by the writer
which has been found very successful :—The
majority of cast-iron pistons are far too heavy and
it is essential, especially for high-speed engines,
that this part should be made as light as possible.
It can be readily understood that to move a mass
backwards and forwards 2,000 times a minute
must absorb a considerable amount of energy.
such energy being proportional to the weight of
the mass reciprocated. Cast iron for its wearing
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New Motor Cycle
Piston.
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qualities is good, but to cut the weight down means
considerably weakening the piston; therefore, the
writer replaced the cast-iron one with one ma
chined out of a solid piece of mild steel, the dimen
Of course, to
sion of the piston being 80 mm.
remove the amount of metal from the interior
means considerable labour with a foot lathe, and
for those readers who ﬁght shy of this—dike the

Q

necessary
thickness, and then sawn up, or each
jaw can be held on the faceplate separately, and
the bottom milled out. The jaws should be ﬁxed
with a radius of abbut r in. The same cutter
and means are used as to produce the scroll block.
The milling of the slots in front plate can now
he proceeded with.
These can be cut with a special
two—diameter
cutter at one traverse, or by two
The
separate cutters, the former being preferred.
or
spacing can be obtained from a gearwheel
dividing plate. Care must be taken to adjust the
mill so that the slots are of the correct depth to
allow the jaws to properly engage with the scroll.
The jaws should now be ﬁled or planed up to
their exact thickness, so that they shall ﬁt the
milled slots without shake.
The side grooves
must be either milled or planed out. One set of
jaws should now be taken and screwed into the
chuck by means of the scroll until they are about
the position shown in Fig. 29. A bit of ﬁ-in. bar
should be slipped in the hole, and the jaws tightened
on to it.
The jaws are now ready to have the steps
carefully turned true. This having been done,
each slot'should be marked, as also the jaw belong
ing to same.
To turn the inmost portions of the jaws a ring
should be held between the outer steps and the
jaws closed tightly, when the tool can easily be
and the faces turned under working con
applied
itions.
The other set of jaws are treated in a
similar manner, except the ring is held from the
inside and the jaws expanded. After case-harden
ing the jaws should be tested for truth, and, if out,
ground under the same conditions as were em
In setting up work in
ployed in turning them.
this chuck it is well to useltwo tommies—one in
hole in chuck back, the other in adjusting ring—
working one against the other. By this means
work can be almost as securely held as if a three
pinion chuck were employed. The tommies should
be 6 to 9 ins. long by f in. in diameter at ends.
They should be made from 5-16ths-in. or ﬁ-in.
round steel.
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The writer
of 15-in. by 3-16ths in. mild steel.
{Ound the easiest way of securing the lever at B
was by means of the hand tool-rest (Fig. 4) generally
supplied with the lathe. A pin A must be turned
to ﬁt the hole where the T-piece goes in, and a
The
hole drilled at the end of lever to ﬁt this.
connecting link is ﬁxed to the lever and slide-rest
(in which holes are drilled and tapped) by means
of two stud bolts (Fig. 5).

l

!

some
mechanical method is
piston ; therefore,
adopted to secure it after it is driven home; but
in the case of this mild-steel piston, no such locking
arrangement and its additional weight is necessary,
so its security is entirely de endent on making the
ole—in fact, so tight,
pin a very tight ﬁt in the
that it can only just be driven in and out,as there
is no fear of cracking the mild steel.
However, it
must be borne in mind that with the hammering

[IQ
It will be noticed that the metal
necessary to get it in there is a liability
removed is not exactly parallel to the
to cockle the piston, so for safety sake
axis of the piston, so the slide~rest
the writer advises a jig to be made
The
out of a piece of 3-16ths in. mild sheet
must be set at a slight angle.
slide-rest tool and its working is shown
steel which has merely a hole turned
in Figs. 2 and 3. About I-32nd in. of
out of it an accurate ﬁt for the piston;
17/91
the jig being placed over the piston so
metal is taken off at each cut, the
lever, of course, being worked back
that the gudgeon-pin is either just
rm; LATHE
Usmc.
above or below it.
If the cylinder has
wards and forwards with the back-gear
AS
A
SHAPER.
of the lathe in. The work is fed up to
a separate head and is held down by
the tool by hand by slightly turning
tie bolts, holes must be drilled in the
the headstock.
This process is not
corners
of the jig for these to pass
so
arduous
as
nearly
might be
through.
Prior to ﬁtting the rings and lapping
supposed ; with a properly shaped tool
it is surprising how quickly the metal
the piston to the cylinder, the piston
The appearance of the inside
is case-hardened
can be removed.
(but on no account quenched
after this process
is shown in the
sections,
after) ; this adds a percentage of carbon to the metal
and considerably improves its wearing qualities, and
Figs. 6 and 7.
1
also reduces the liability of the piston to warp
The holes for the gudgeon-pins must now be
when heated under running conditions.
made, one of which should be larger than the
‘
other. The position of these holes should be very
It may be advisable to give a few hints in regard
to ﬁtting the gudgeon-pin and its brass to the
accurately scribed on the piston, and are hardly

l
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Sec-noun VIEWS or PISTON
accurate enough
to be drilled only, a parallel
reamer being passed through afterwards.
One
hole in the case of an 80 mm. piston being
in.
diameter, and the other 15-32nds in. diameter,
the gudgeon-pin being turned to ﬁt these holes
very accurately.
In the case of a cast-iron cylinder, the gudgeon
pin, if made too tight a ﬁt, is liable to crack the

i

I
l
|

AFTER

Flo-7

MACHINING

The brass bearing upon which
connecting-rod.
the gudgeon-pin moves is drilled and a i-in. parallel
reamer passed through it, the gudgeon-pin, of
coursc,
This
being subsequently case-hardened.
brass bearing is made from a piece of cast phosphor
bronze,
known as Mark VII.
Having made the
centre hole as described, this is ﬁtted to a mandrel
made from a. piece of steel rod just a tight ﬁt,
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placed between the lathe centres and the outside
of the brass, turned down to a driving ﬁt in the
little end of the connecting-rod.
There must be
no doubt about it being a tight ﬁt, otherwise under
the constant hammering of the explosions it will
work loose.
After being driven home, it will be
found that the gudgeon-pin will now be a very
tight fit, owing to the brass metal closing up under
This is easily remedied by passing
compression.
the Q-in. reamer through it again.
An amount of
play equal to {-in. should be allowed sideways for
this hearing.
Whether the reader considers himself competent
to ﬁt the rings and lap the piston a good fit to
the cylinder, allowing a clearance of about r-3oooth
in., is a matter for him—not forgetting, of course,
to make the head of the piston slightly smaller
in diameter than the remaining portion; needless
to say, it requires extreme accuracy.
The writer advises ﬁtting two rings only, about
} in. wide, the splits being made at opposite angles
and pinned so that the rings cannot revolve in the
This method he has found secures the
grooves.
compression for a much longer period, as, if the
cylinder becomes oval, the rings do also.
To
make the rings of a less width than i- in. makes
them more liable to break at the point where they
are pinned to the piston.
With reference to the dimensions given on the
drawmgs, it must be borne in mind these vary
according to circumstances, and, generally speaking,
the following two dimensions should not be altered
from thosc pertaining to the cylinder replaced :—
Distance from head of piston to centre of gudgeon
piii ; total length of piston. In regard to the
former,
some old engines are capable of greater
compresSion.
In order to obtain this the position
of the gudgeon-pin can be placed rather lower in
the piston—that is, of course, if the piston does
not already travel to the top of the cylinder.
If,
however,
the engine is inclined to overheat, in
is not advisable; in any
creasing the compression
case, a very slight increase in the reduction of the
compression
space makes a considerable difference.
The replacement of this piston will probably
upset the balance of the engine: therefore, it will
be necessary
to carefully test it and make what
The method of procedure
alteration is necessary.
lS as follows:
The ﬂywheel, with connecting-rod
and new piston attached, are placed so that the
connecting-rod is quite horizontal, with the piston
resting on a pair of scales or spring balance (the
former for preference); the weight of this should
We now drill a small
now be made a note of.
fan. hole into the ﬂywheel at a point equidistant
from the centre and the opposite radius to the
crank. Next take any weight that shall equal
half the weight of the piston and portion of the
connecting-rod already weighed, fasten this to a
piece of wire the other end of which is hooked
into the fin. hole made in the ﬂywheel, place the
ﬂywheel axles with connecting-rod and piston
attached on two temporary bearings, and attach
the weight as described,
when, if the balance is
correct, the ﬂywheel when revolved should remain
inany position. Any correction can be made by
drilling holes in the ﬂywheel where required. This
method was adopted with success by a
Simple
writer in another journal recently.
With a clearance of only r-3oooth in. between
the piston and cylinder, and also bearing in mind
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that the piston is machined on the outside without
any smaller diameter in the middle, as is usually
done,
the chances of proper lubrication of the
The writer, therefore,
piston rings become less.
advises that the piston be drilled through just under
the rings occur With
the thicker portion where
four i-in. holes, two each side of the piston, but
not anywhere near where the load comes upon the
bearings of the gudgeon-pin.
A piston drilled in this manner usually smokes,
but in the case of the one described, owing to the
two broad piston rings and the small amount of
clearance, the writer has found no sign of this—not
In no other form
even with excessive lubrication.
of piston has the writer been able to obtain better
compression.

Long- Flight Model Aeroplanes.
By V. E. jonnson, M.A.
RANTED the essential feature of a mode
aeroplane is that it shall ﬂy, a natural
desire on the part of the builder is that
This
the ﬂight shall be one of some duration.

may be interpreted in two ways: (a) duration, or
These two are not
time; (b) length, or distance.
A swift ﬂying model
synonymous.
necessarily
may cover a greater distance in 2 5 seconds than a
slow-ﬂying one in 50.
Granted that the only available motor for
ordinary models is rubber, let us brieﬂy consider
in the light of our present knowledge by what
means we may hope to obtain the longest possibla
ﬂight.

(i) We may build a swift ﬂying model (Clark's
ﬂyers are an excellent type of such), and well
power it with rubber and endeavour to cover a
long distance in a short time. To do this we shall
require an efﬁcient propeller, and the propeller
is not (in the opinion of
used on these machines
A thousand feet, at any
the writer) sufficient
rate, has certainly been covered by some of these
models.

(2) As an opposite type of machine we have the
model claiming a dis
type—-a
Fleming-Williams
model,
This is a slow-ﬂying
tance of } mile.
but one which when it makes a good ﬂight re
mains a long time in the air. The twin propellers
on this model are of large diameter, large pitch
ratio and large blade area, and revolve very
slowly—and, so far as dynamic thrust goes, gave
the worst result of a large number tested by the
biit supposing that the dynamic thrust
writer;
be suﬂicient to propel the model at or slightly
above the velocity of sustentation, the slower the
pr0pellers revolve the longer will the rubber hold
out, and the longer will be the ﬂight.
In most models the excessive primary torque
of the propeller, combined with a more or less
diminutive form of the same, cause the model to
"
go off with a burst," gain altitude rather than
distance, and make a good but short-distanced
ﬂight.
Another system, advocated with excellent results
by Mr. Burge-Webb, is a monoplane (single, not
double) and two propellers, one in front and one
behind, with a central rod to carry both motors.
Such a system can, of course, be built of minimum
"
one
lightness, and is especially suitable for
ouncers“; for larger size models there is the
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difﬁculty of landing without injury to the front
propeller.
Another system is that of Mr. W. G. Aston,
described and illustrated in this journal, july 7th,
Two propellers are used in this, both in the
1910.
rear of the model, arranged in such a manner that
'one propeller revolves exactly behind the other,

613

however, it possessed too great a checking action
on the running down of the screw, and the dynamic
thrust of the propeller was insufficient for the

By
unduly
requisite velocity of sustentation.
number
of
rubber
the
strands
increasing
this fact might no doubt
on each
cogwheel,
is
but such
not part;
have been overcome,

Fl

q 3

ARRANGEMENT or Coc-quEL&
of the writer's system, as not making
for true efﬁciency.
The idea in splitting up the motor
into two or more separate strands is,
of course, to get more turns, but it
must be borne in mind that if you
Mom-:L, WINNER or BRONZE MEDAL
Flo. L—“GRASSHOPPER
double the number of strands you_
GAMAGB
IN OPEN COMPETITION FOR
CHALLENGE Cur,
more
than double the torque—as a
CRYSTAL PALACE, JULY 27TH, rgro.
matter of fact you increase it 3* times
—conversely if you split up a strand
but of course in an opposite direction. Two
of 12, say, into two of six, the total torque, con
rubber motors are used, one driving each pro
sidered at any particular instant, is lessened, but}
peller—one, of course, through gearing.
the number of turns greatly increased.
You do
Still another system—also one in which gearing
not get more energy out of the rubber by any
is made use of—is that with which the writer has
system per se—it is a. question of ﬁnding out the
In this system, illus
experimented.
trated in Fig. 1, one propeller was
used, but two equal rubber motors,
both acting on the propeller through
gearing, as shown in Fig. 2. This
model has ﬂown a distance of slightly
over 300 yds. on Mitcham Common,
being launched against the wind in
order to gain altitude, and then flying
away with the wind behind for distance.
It also made the best ﬂight against
and across the wind at the open long
distance competition,
held
at the
Crystal Palace, on July 27th, 1910, but
was beaten when ﬂying with the wind,
and ﬁnally came out third, taking the
bronze medal.
Now the question which arises is this
-—has ﬁnality been reached, or do any,
or all, of these
different systems
possess potentialities of still further
development ?
With a view to extending the last
described system, the writer obtained
" MODEL.
FIG. 4.——PART VIEW or Twm Scnew “ GRASSHOPPER
some
very light cog-wheels
(weight
1 gr. each)
and arranged them as
most economical way of using your available
shown in Fig. 3; the propeller being ﬁxed on the
one in the centre.
Each circle is supposed
to
energy, and combining in the most efﬁcient manner
the various contradictory elements which are such
a cogwheeL
Great care was taken to
represent
a marked feature in model aeroplaning, more
reduce friction to a minimum, and a practical
mechanician to whom I showed the motor ex
especially when using a rubber motor. The next
his surprise at the ease of running and
in reducing
experiment of the writer consisted
pressed
freedom from friction.
the number of cogwheels,
and in consequence
Slight as was the friction,
the
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number of bunches of rubber strands, to three
to possess no
This system was found, however,
material advantage over the original two<bunch
But one more system remained, the
system.
two-bunch system using twin propellers illustrated
in Fig. 4. It will be noticed how tiny are the cog
and how close together are the rubber
wheels,
strands. These are decided advantages as saving
weight, and the bunches, even if they touch, are
The
found not to interfere with one another.
writer's experiment with this system is not yet
In a
ﬁnished, but'it certainly promises well.
later model than that shown in Fig. 4 the pro
pellers are placed much nearer together, one
slightly in advance of the other; and the aspect
ratio of the main aerofoil greatly increased.
Turning now to the ordinary twin-screw system,
with the usual isosceles triangular framework, with

I
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without departing from the single~stick
\Ve can make the model symmetrical,
principle.
either on the single monoplane system of Mr.
Burge-Vl’ebb, or use two equal-sized aerofoils in
clined one at a slight negative, and the other at a
stability,
slight positive angle for longitudinal
combined with two propellers in front, as well as
in the rear, 212., four propellers, all on a single
stick. Increased distance would be due to in
In the writer's opinion this
creased
velocity.
deve10ped,

system

promises

the best.

\Vhenever using gearing vaseline should be used
and
as a lubricant for the teeth of the cogwheels,
not
glycerine or soda and water for the rubber;
The glycerine
soap or anything of a greasy nature.
must be pure (redistilled).
The total length of the stick and rubber strands
must be not less than twice the breadth of the
main aerofoil; the number of rubber strands as
few as found permissible by actual experiment
on the model in question.
model
The record
ﬂight so far is Professor
Langley's steam model (more than thirteen years
old), 1} mile in I min. 45 secs. \Vho will be the
ﬁrst to beat it?

Practical

Letters from Our
Readers.
M

{The Editor invites readersto make use 0/ this column I0! W
discussion0/ matters0/ pmdicnl and mutual intend. Mm
may be signed with a nom-de-plume if desired,bu! ﬂu full
name and address0/ the sendernusr invariably be attacked,
thoughno! nacessan'ly
[or publication.)

To

DEAR SIR,~—In your issue of November 24th,
I read a letter signed by James Carson and
Co., Ltd., 12 above, which also referred to a letter
by Mr. Winteringham in issue of October 27th.
I read Mr. \Vinterlngham's letter, also article by
Mr. Knight.
The latter gentleman said he avoided
keyed chairs, as he thought the keys would prob
ably work out, owing to change of temperature,
and cause derailments. I have not got a model
railway of my own, as I have no convenience; but
my daily calling being renewal of way on a certain
railway I feel interested in the correspondence,
and whether or not that which applies to the real
thing will apply to an outside model railway
I do not know, but I would like to present to
your readers what little I know, and they can
weigh up what it is worth—for or against.
Let any man walk a mile of track in the summer
time, and let him go the same course in the winter,
he will undoubtedly have more work in the summer,
with regard to keys.
In summer you may drive
the keys homeIas hard as you can; you will still
ﬁnd that through the heat, constant running of
trains, and creep of rails, the keys work out in
With regard
spite of all efforts to the contrary.
to derailments, if the track is straight, proper
expansion given, sleepers properly spaced, I do
not think that one or two keys lying out would
derail a train, unless the rails were not of a suitable
section and being worn very much.
If line is curved, and you have any keys out,
and proper super-elevation is not given, the train,
in its action of grinding round, might spread the
rails and drop inside, or even if the train was
1910,

FIG.

2.7—Snowmc DETAILS or GEARED RUBBER
Moron.

the two propellers at the base of the triangle.
we change the triangle to a rectangle, we can
obviously use four propellers—two in front and
Such
two behind, on the Burge-Webb principle.
a model was seen by the writer at one of the recent
After
model competitions at the Crystal Palace.
ﬂying some 20 yds. it pitched forward, and
being unprovided with proper skids, it ‘broke
the front propellers, and there was an end of
that experiment.
This system obviously possesses no advantage
over the Barge-Webb, because we have in it in
and not
creased
weight, a. four-sided rectangle,
two single sticks. Turning now to the system
advocated by Mr. Aston, this can obviously be

If

Model Permanent-way.
or The Model Engineer.
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running at an excessive speed to that which super
elevation was provided for, you would have your
train (walk over) to the outside. There are places
I know where the track is laid on very hard founda
tion and cannot get drainage.
I was out some
time ago renewing, and saw some keys that were
hit till level with the chair, and one hammer had
to be held on to key while another knocked it out.
This was in ﬁne weather.
Much depends upon
the site your track lies on, etc.
With regard to
slide-on chairs, these were used in some places,
but never became universal. One disadvantage
of the slide-on chair is obvious when one gets broken
after track is laid.'
As to keyed chairs, well—of
course, they are modern, as it were, and are better
to deal with, yet they take more looking after.
There are things to be said both for and against
either kind of chair.
I have noticed that readers have asked ques
tions before, relative to their railways.
I would
have liked to have given them my answer; but,
fearing contradiction, could never put on courage
to enter into public discussion, but with your
permission, Mr. Editor, I will venture with my
ﬁrst letter.—I will conclude by signing myself
"
Durham.
HELPER IF POSSIBLE."

Electric Phenomenon.
or The Model Engineer.
DEAR Sm,—In your issue of October 13th, you
Re

To

THE EDITOR

published a letter from Mr. A. H. Johnson, on
the above subject, and another from Mr. A. Walker
in the issue of November 24th.
I accidentally
noticed the glow described by Mr. Johnson when
removing a 4-volt lamp from its holder in a dark
ened room, and my interest was consequently
awakened. I then commenced
experimenting on
various sizes and types of lamps. A 220-volt
carbon lamp produced no effect, as also a iio-volt
Tantalum.
Good lamps of 25 volts and down
wards showed the glow with varying degrees of
All this corroborates the results of
brilliancy.
Mr. Johnson's
I tried to
prior experiments.
produce the glow by violently swinging the lamp.
At ﬁrst I thought that I was successful, but found
later that the result was due, not to the act of
swinging, but to the cause discovered by Mr.
Walker—the lamp having been previoﬁsly rubbed,
and then swung before the face, came in contact
with the breath. Guarding against this, I tried
again. The result, if any, was so very slight——
appearing only at the point when the lamp com
menced its backward stroke—that I could not be
certain that the slight glow I did see was not,
most probably, due to stray rays of light reflected
in the glass of the lamp.
I tried rubbing with various substances.
The
coat sleeve produced the effect, also a silk hand
kerchief. I tried rubbing on a piece of wood, the
carpet, the window pane—anything handy—and
the various effects were interesting.
Rubbed with
silk, and left resting on the silk, the glow lingered,
and then gradually faded away. Rubbed with
the hand, and then on wood, a ﬂash appeared on
touching and leaving the wood. The result of
carpet rubbing was doubtful, and that of rubbing
on the wind0w~pane
was nil.
The fact that a broken ﬁlament did not hinder
a successful result, led me to think that the ﬁlament
I accordingly tried
had nothing to do with it.
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different Geissler tubes, and produced the glow in
I succeeded in lighting a smaller one com
each.
pletely. Later, however, I came to the conclusion
that the ﬁlament had an inﬂuence, and a. very
If the lamp experimented with. is
strong one.
burnt out, or, rather, if there is the least suspicion
of blackening, no amount of friction produces
any result.
Mr. Walker mentions the fact that an Osram
to be sparks.
rio~volt produced what appeared
I, too, noticed this, and further, that when a
lower voltage lamp is being used, sayI2 5 volts or
under, the sparks appear while rubbing it, and
that'as soon as it is raised from the hand a small
and most
tongue of light immediately appears,
likely circulates the interior of the lamp, the whole
This
performance occupying about one second.
result was obtained in each case by a z5-volt, a
4-volt and a 2-volt Osram lamp, and differs from
the entire glow given 05 by lamps of other makes.
Not only are the sparks obtained in this way
from a lamp, but some kinds of glass, if rubbed
briskly by the hand, will produce the same effect.
Again, when breathing on an ordinary lamp,
previously rubbed, the glow is entire; but in the
case of an Osram only the part rubbed shows this
The rubbed lamp also ﬂashes when dropped
effect.
into water.
I tried to earth a lamp through some water
pipes, but with no better success than favoured
If you can ﬁnd enough space, and
Mr. Johnson.
consider the matter sufﬁciently interesting, kindly
insert this letter in Tm; MODEL ENGINEER, and
H. W. HOLRoYD.
oblige yours truly,

Another Economical 25-volt Lighting Plant.
To THE EDITOR OF The Model Engineer.
DEAR SiR,——A few notes on another plant,
costing only a few pounds more than Capt. Nor
The installation com
gate's, may be of interest.
Several months were taken in
prises 33 points.
looking round for suitable apparatus, as it was
to keep the total expenditure within £75.
. desired
"
Stannos" wiring,
It was decided to use Siemens’
this being by far the simplest method for an
amateur, being a single conductor with an earth
return, and requires no soldered joints, switches
The mains run to a distribution
being looped in.
Every room havuig
board carrying the fuses.
a fuse
more than one point is on two circuits;
blowing, therefore, does not plunge the room into
This takes a little more wire, but is
darkness.
well worth it. I should mention that "Stannos"
It was run under
requires no casing or conduit.
The ﬁnal test
ﬂoors or roof wherever possible.
came_ out about 600 per cent. better than required
by the insurance company. I should strongly advise
any amateur installing his own light to ﬁrst write
" Electric Light
his insurance company, for their
It would be interesting
Rules and Regulations.”
to know if Capt. Norgate‘s system has been passed,
because
combined ceiling-roses or switches and
fuses are not permitted.
Now, the generating plant consists of a rl-h.-p.
vertical gas engine“, Crypto 400-watt dynamo,
ﬁfteen 90-amp.-hr. D.P.S. cells, and switchboard.
The engine and dynamo call for no comment.
Regarding the battery, I venture to predict that
It is
his.
Capt. Norgate will shortly enlarge
poor economy to have one too small. It is a great

The Model Engineer and Electrician.
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We have
advantage to over run Osram lamps.
The increase of light is
30 volts on the mains.
tremendous, while the consumption is barely
increased, and the life of the lamps does not seem
to be affected.
They have now been running
ﬁfteen months, and all the original Osrams are in
servrce.
On my car I over run Osrams 25 per cent.
without ill effect.
The switchboard was assembled
at home, and consists of charge and discharge
ammeters, voltmeter, main and voltmeter (two
way), switches,
fuses, battery regulating switch,
There
and a holder automatic cut-in and cut-out.
is also a D.P. switch between dynamo and board.
The shunt regulator is placed alongside switch
board. The average consumption is about 5 amps,
and the charging rate 10 amps.
B

Miniature “ Racing Yacht ” Clubs.
To THE EDITOR or The Model Engineer.

DEAR Sm,—As a model yachtsman, I thank the
writer of the letter over the pen-name of " Per Pro "
in your issue of December ist, in undertaking the
somewhat thankless role of the " candid friend."
A deal of his contentions I can agree with, but
not all.
So far as I am able to understand the
gist of the letter, the writer does not appear to
any personal opinion on the merits or
express
demerits of the metre models; but I gather that
it contains a pious expression of opinions collated
1n the course of his observations.
If the objections
to the metre models are based on the quality of
speed and displacement—as
seems to be pretty well
understood—then the writer, in the course of his
plea for a universal, or, more correctly speaking,
national, type of model, is not amiss in asking for
a speed

model.

I think I am right in stating that the various
parts of the country are sailing, in each district,
a different type of model,
evolved from either
obsolete or locally compiled formulae.
The minority want the metre model, the majority
want the io-rater and various other lyPes: each
force is pulling against the other.
Who or what
is going to unravel the tangle ?' Is the ro-rater
the limit in speed, and is the metre the Per/action
in models ? Is it not possible to adjust the difier
ence between the two extremes,
and produce a
type that shall be generally acceptable?
“
"
Per Pro
One
has propounded one theory.
club, I understand, has improved the speed of their
metre models by eliminating the bow and stern
taxes.
Will not, now, some of those, and others,
versed in the intricacies of design, give their views
on an ideal type, from the point of view of what
most seem to require—speed?
I exceedingly
regret, judging from the standpoint of the welfare
of the sport throughout the country, that the
factions are tugging each in a different way, to—
I believe—the detriment of the sport. I think
" Per Pro's " call
for a universal type can be met
without seering the conscience of either the io
rater or the metre adherents.
I admit, as every ro-rater man must logically
admit, that I am an advocate of miniature racing
There is not one of us so foolish or
yachts.
childish as to attempt to pretend that we are
doing anything other than copying the hull of a
type that, over twenty years ago, was condemned
as unﬁt for a yacht, and conversely only suitable
for a racing machine.
The ﬁn needs no further

comment than to say that it is purely a racing
machine appendage.
Ninety-nine out of every hundred model yachts
men regard the sport as a pastime and not as a
The next time you see your yachting
study.
friend around the lake, intently watching his boat
" are
“
transverse waves
sailing, ask him how his
"
trochoid and
or how his
behaving themselves,
versed sines" are getting on, and you will soon
He is not
of what I mean.
get an illustration
“
“
interested in these
learned and abstruse subjects
—not a bit of it; but tell him that they are the
" lick creation "~—
things that will make his boa‘t
on paper—he’ll listen to you.
I, too, think it possible to design a racing yacht
with all the good qualities of the io-rater, plus the
additional advantage of an excess of speed, a boat
of about 18 lbs. displacement, and easy to handle
—portability; but I should not call her a model
of a yacht, she would no more ﬁt into that cate
gory than a io-rater does.
_
Looking at the wider interest of yachting as a
national sport, apart from mere local partisanship,
the question raised involves this issue—whether
it is better to have one standard type, rather than
the various and divergent types that exist at
If so, what is that type to be?
present?
"Per Pro " suggests that there should be no
laws to govern the hull. There can consequently
when a
be no freaks, for such are only possible
man designs outside a law, and yet at the same
time contrives to come within it.—-Yours, etc.
"
NATIONAL.“

To Wireless Readers.
To rm; EDITOR or The [Model Engineer.
DEAR SIR,—I should be glad to hear from anyone

who has a wireless installation within 12 miles of
Ramsgate, or at a greater distance if across Pegwell
Bay, who would be willing to set up communication.
Also, can anyone tell me what the call-letters are
of the stations likely to be received here ?—Yours
L. Cnown.
truly,
St. Augustine’s College, Ramsgate.

To

-Points in Model Making.
or The Model Engineer.

THE EDiTon

DEAR Sia,-—My son (an amateur model maker
in more than one branch) and I have derived much
and proﬁt from THE MODEL Exomenn
pleasure
for some considerable time, and I venture to hope,
therefore, that a little courteous criticism, based
on your last issue (December
ist), will not be
taken amiss or deemed unsuitable for publication.
"
Making
It seems to me that your “ Points in Model
"
"
Per Pro's
need to be read in conjunction with
“
It is
Miniature Racing Yacht Clubs."
letter on
true that in the former you distinguish between
models
and those intended for
representative
Still, I submit—from either or
working purposes.
both points of view—that in Fig. 40 the style of
topmast marked incorrect is substantially correct,
according to present-day practice in the full-sized
racing yachts of the 23-, 15-, and rz-rnetre racing
as correct
classes, and that the method described
is old-fashioned, out of date, and should be seen
only in a museum, or relegated (in a glass case)
to the spare parlour with the antimacassars.
With the description of Fig. 43 I agree. A
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"
might have been
stronger adjective than “ clumsy
But that Fig. 44 is correct I cannot admit.
used.
It needs the addition of the necessary ﬁd on the
fore side of the bills to make it so, and even then
it would be an antique, for in actual sailing yachts
-~racing and cruising—of all sizes bowsprit~bills
have been discarded (to a greater extent than
ﬁdded topmasts) in favour of a steel shoe, into
which the heel of the bowsprit ﬁts, which on
our sailing models we have always reproduced in
brass.

I cannot suggest any improvement on Fig. 48,
and have always found the plan work well; but
I would observe that in this instance the judges
of your model competition have departedentirely
from the principle of "true representation," or
It is not
even apparently "true representation."
even a colourable imitation of any of
the methods of ﬁtting a main-sheet in
- during use the last forty years.
"
Per Pro's "letter is luminous and
will doubtless stimulate thought and,
maybe, arouse more sympathy than
With most of his ideas
opposition.
I agree, but I don’t like his suggestion
of a purely sale-area
It seems
rule.
to me that the most successful designer
of a racing yacht, or a racing model,
would be the one who could drive,
at a given speed, the greatest dis
placement with the smallest powtr
Such a rule is imprac
or sail»area.
ticable at present for actual yachts,
but for models—nothing easier.
Given
two models of equal speed and sail
area, but varying displacement, must
not the heavier one be of necessity the
"
better design P \Vhen I say
nothing
easier," I refer to the ascertainment
of the two factors S.A. and D. Such
a rule, where only one of them was
ﬁxed,
classiﬁcation
would necessitate
and time allowance; but why not ﬁx
them both P—Sail area never to ex
ceed x, and I) never to be less than
y, nor more than y plus a small per
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A Model Loco. Type Boiler and Engine.
To THE EDITOR or The Modrl Engineer.
DEAR SIR,A'lt was about ﬁve years ago that I

to make this boiler, and the engine
commenced
was completed some
time previous to starting
on the boiler.
The dimensions of the boiler are as
follows:
Length X ft. 3* ins., with smokebox
I ft. 6} ins.; diameter of barrel, 5; ins., length
ins.
; length of water-box 7} ins., width 7% ins.,
8}
height 9* ins.;
ﬁrebox—length 51} ins., width
Back tubeplate and the
5} ins., height 6 ins.
front plate Q thick copper ; all other metal 3-32nds.
Wrapper‘plate for water-box and ﬁrebox al one
The front plate of ﬁrebox is dished] out
piece.
wards to reduce thickness of distance-ring.
The
boiler contains nine tubes (expanded
in), Q in.

centage.

MODEL Loco. TYPE BOILER AND ENuixE.
By S. STEWA RT.
We should thus be on all-fours
with the actual yachting world, where
the result depends on a combination of hull design,
diameter), fourteen longitudinal stays,
(outside
handling, and the cut of the sails—I enclose my
sixteen vertical (nutted in and out), ﬁve across
"
card and remain, yours, etc.,
SIDE-LIGHT.”
stays; also ﬁve 3-16ths-in. screwed-in stays at side
and back of water and ﬁre boxes.
The foundation
[We thank our correspondent for his letter and
kind remarks. He has, however, rather mis
ring is cast brass, Q in. thick, 5-32nds in. diameter
rivets, other rivets
in. diameter. The ﬂanges of
understood the lesson intended to be conveyed by
"
Points in Model Making."
The question as to
safety valve and steam pipe are bedded on to boiler
whether any particular type of boat, engine, or
shell and riveted on.
The smokebox has } by
other object is old-fashioned is not dealt with.
I-Ioth brass angle inside for connections of side
The aim of the remarks and illustrations is to
and front plates.
The door has two hinges and
two lock handles.
impress upon model makers the advisability of
The funnel is I ft. 5% ins. high
If the example is
being correct in their models.
by 2{- ins. diameter, with angle-brass ring (§ by
I-roth thick by 2i), bolted down on the box by
a yacht of the type which carries a housing t0pmast
eight l—in. by ﬂ-in. steel hexagonal bolts—Yours
(as illustrated) it should not be ﬁtted with a socket
The article is not a treatise
S. STEWART.
faithfully,
t0pmast, and so on.
on design, but is intended to induce model makers
to follow true representation, and draws attention
A coon flux for use in brazing cast iron, says the
to prevalent errors in that respect, and consequent
Engineer, can be made by mixing 1 lb. of boric acid,
disadvantages to the model when entered for a
4 ozs. of pulverised chlorate of potash, and 3 ozs.
With this view we
model-making competition.
of carbonate of iron. To make a good brazed joint
have no doubt our correspondent will cordially
the metal should be carefully cleaned and the pieces
agree—ED. 31.15.]
heated to a bright red before applying the ﬂux.

l
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Queries and Replies.
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The loiiowing are selected[mm the Queries which havebeen"plied
to recenll
y :—
[836] Faraday's Cap Cement.
H. A. C. (Eastbourne)
writes : Can you tell me of a cementwhich will give me a mercury.
tight joint betweenthe glasstubesA A and the steel tube B ?
Probably what is known as Faraday’s
cap cement would be suitable for your
purpose. ' lts composition is:
Resin, 5
parts by weight; bee's-wax,1 part; red
ochre or Venetian red, in powder, r part.
A
The powder should be dried thoroughly
ina temperature above that of boiling
point (212"F.), then the resin and wax
melted together and slowly stirred into
B
the powder, the stirring being continued
until the mass is cold. When using the
cement,it should be heated just until it
liqueﬁes; then the steelcollar also should
be healed over a ﬂame until it reachesa
temperature such that it will melt the
cement, when it should be served with
_'-_,~i
cementinternally and laid aside where it
will be kept hot; the ends of the glass
N’836
tubes are then heatedlikewise,and served
externally with cement. The joints must
now be made, the tube ends and the steel collar being Silll hot
and the cement quite soft. The glass tubes are pushedinto the
steel collar with a twisting motion, surplus cementbeing squeezed
out. The whole is then set aside to cool. When it is nearly
cold, any surplus cementcan be cut away by a knife, the joints
beingleft as clean as possible.

f“

Self-Adjusting
[935]
Bearing.
F.
P.
(Newatk)
writes: Could you please tell me if a successfulself-adjusting
beariiig—i.e.,abearingwhich automaticallytakes up its own play——
has yet beeninvented? I had an idea of my own about such a
bearing, and madea modelof it.
‘
and the model seems to work _
all right : but I would like to
know if anything of the kind has
beentried on a full-sizedmachine.
We do not know just what you
mean by " successfulself-adjust
ing bearing," but as far as we
I
know, there is not such a device
,
on the market, nor has any sys' \\
tem of this kind becn'iidopfed
for practical work. By meansof
the very suitable materials used
now-a-daysfor bearings,and the
very eﬁli'lclli; lubrication systems
that are employed, the wear in
this direction has been reduced
to a minimum; so that any
_4b—
automatic deviceto take up wear
would have to be extremely sim
pie, and capable of production
at a very low cost, beforeit could
hope to compete with present
day methodsof construction and
design.
[983] Ironclad
Dynamo.
60 watts.
H.
B.
(Lis
naskea)writes: I have a ()O-Wilii
ironclad type Avery-Lahineyer
which i have just coni
dynamo,
peled, armature wound in eight
sections, and free from shorts.
The machine will neither run as
a motor, nor will it generatecur
rent,and I shouldbe muchobliged
if you couldgive me a clearwind
ing diagram. I enclose samples
of wire with which I have wound
,
p,
“‘3‘
machine. The green wire was
used on the field-magnets (ten
*5
layers of eighteen turns each).
L l
I
l r T
The white on the armature
(twenty-oneturns toeachseciioii).
What should the output be with
this winding ? What current
DETAILS
should I useto run machine as a
motor to enableit to build up ?
_
Both samplesof wire scnl appear to be of No. 22 S.W.G. This
wire Ls suitable for an out ut of about 6 amps. at 10 volts. As
a motor, the machineshould be run on :0 volts, and when giVing
full power would consumeabout :2 am . You will find a suit.
able windin diagram in our handme " Small D amos and
”
Motors (7 . post free). Seeing that the machine oes not run
as a motor, it seemsthere is somethingseriouslywrong—probably
in the winding or connectionsof the armature.

and
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S. C. (Todmorden)
[9671 Failure of Dynamo.
I have made a 5o-volt ro-amp. Manchesterdynamo,which writes:
was in
thorou h working condition before I took it to pieces for the pur
pose 0? painting. On putting it together, after painting, I' can
only obtain a faint red low in a 16-wellX6 c.:p. osmm'lamp when
turnin
ulley by ban ; whereas I could light it brilliantly_by
hand beibre dissembling. On testing field-magnet for polarity,
I ﬁnd they are both S-poles. l have changedfield cells, reversed
wrought-iron bars to try and producea North and a South, but to
no avail. What do you advise to get alternate poles in ﬁeld
magnet?
See that you have the connectionsso arranged that the current
goes round the two field cores in the same direction; then use a
battery or other external sourceof current to excite the field until
you get the machineto “ build up."

‘

[6131 G.C.R. 4—6—0 Type Locomotive.
_ D. G. u.
(Harrow) writes: In Tun MODEL ENGINEER of November 4th,
1909, you published a drawing of a G.C.R. 4—6—0 engine. I
should be greatly obliged if you could, through your paper,supply
me' with the following informationz—Distance between frames
(inside) : distancebetwcenbufler centres; over-all width of engine;
rough dimensioned sketch of axle-box.
In reply to your enquiry for particulars of G.C.R. enginv, we
append the following dimensionsz—Width over footplate at
front, 8 if. 9} ins. ; width behind motion plate, 8 ft. 3 ins. ; width
betweenframesat cylinders, 3 it. 10‘ ins. ; width betweenframes
at driving wheels,4 ft. ii ins. ; width betweenframesatfront buffer
plank,
ft. 7} ins.; width over footste :, 8 ft. 7i .ins.: width
over cab 7 ft. 8 ins.; width over splas ers, 7 ft. 8 ins., width
over tender sides, 7 ft. 8 ins.; width between tender frames,
5 ft. 1!} ins.; width over tender footplates, 8' ft. 3 ins.; Width
over coal rack, 8 ft. of ins.; width betweenbutler centres, 5 ft.
8 ins. ; width betweencylinder centres,6 it. 8 ins. ;’ width between
tyres of wheels, 4 ft. 5| ins; width betweenbogie frames, 2 ft.
for
9} ins. The axle-box drawing we presume you require
model,and we reproduceherewitha drawingof a suitable“ padded.a
"
axle-box after the style of those illustrated in The Model Loco

556770”

or

50X
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6
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5" "0'" be":

or “PADDED” Ach-Box.
motive," b' Grecnly (pages 74 and 100), except that_the keep
is cast solid. As you do not state in your que the size of the
intended model, we have appended a scale of eel, but. it must
be understood that the drawing is for a model locomotive axle
box, although the general characteristicsof the deSign (shape of
horns, etc.) are those of the G.C.R.
It will
noted that the
trailing wheel homs of the 4—6—0 type engines are separate,
as at A.
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[895] G.N.R_. 4 - 4—2 Tyne Tanks.
G. H. (Birstallwritw
Have any drawings been published in Tm: Mom-:1.ENGINEER of
the G.N.R. 4—4—2 tank engine (No. 1,020),and if not, would you
kindly supply me wtth the same, and, if possible,the dimensions
of the sameto {-m. scale? Would the boiler, when on a f-in. scale
engine, be large enough? If not, what size should it be ?
N0 drawtngs have been published except the i-in. scaleoutline
in Greenly‘s book, “ Model Locomotive Design and Construction."
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results. Trouble with excessivesparking
also
thing to be
expected. A transformerof the simple “ hedgehog" type (similar
to the one describedin our issue of February 26th, 1903)could be
used. Core can be
ins. by 1} ins., length of iron strips about
:0 ins. Primary winding consists of 700 tums of No. :8 n.c.c.
wire, w_eiht about 3} lbs., and should be put on first. For second
ary, Win over the primary two wires in parallel, No. It n.c.c.,
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Device. G. L. (Manchester)writes:
{I
Wimshurst machine be
(l) Can
used for wireless telegraphy? (2) it
with
be worked
a
so, how can
tapping key? (3) Could the plates
of Wimshurst be madeof cardboard
Brushes
saturated with wax or varnished?
bin. spark coil
(4) How far would
work wireless (5) Would a Wims
burst of same size spark do as far?
(6) Would the apparatus in the ac
step
companying diagram act as
down transformerfor continuouscur
Zﬂd
combination of static
It
rent
transformer for alternating current
tf‘nrn/nu/a/vl‘
and commutator. The shaft (which
power-driven) carries at each end
commutatorand pair of slip rings.
The ﬁrst commutator suppliedwith
high-volta continuous current, and
delivers to the slip rings as
this
alternating current. This alternating
transformed to low-voltage
current
alternating current in the static
transformer, and
then rectiﬁed
by the second commutator and
delivered as low-voltage continuous
What
Would this act?
current.
would be suitable amounts of wire
on static transformer to convert 200
amp. to 10 volts at 20
volts at
resistance
amps?
(7) When
the pressure re
put into a circuit
lamp put in serieswith voltmeteron zoo-volt
duced c.g.,
circuit, what doesvoltmeterread, say, when using 16c.- . lamp
(1) Yes, but we do not recommendit. (2) The machinecan be
normally short-circuited, and the tapping key madeto break the
daired. (3) Not to our knowledge.
short circuit when spark
(4) The distance one which varies eatly with special circum
No. With regard to
the points touched upon
stances. (5)
“
above,see Wireless Telegraphy for Amateurs,” as. 3d. post frw.
“
steady
(6) The apparatus would act, but would not deliver
direct current, as you seemto expect. What you would get from

ENGINE, C2 CLASS.
a

popular one, and, providedwith slightly larger
As this type
boiler than the scale equivalent,would make anexoellentworking
model, we append herewith an oﬂicial diagram, giving the leading
dimensions. In a {-in. scale model we would put the boiler it.
ins. or 3} ins.
from rails
ins. in model), and make the barrel
diameter. The cylinders should be about rg-toths in. by 1} ins.,
or in. by 1) ins., and the driving wheels4} ms.
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the secondcommutatorwould be.a pulsating, interrupted current
—a current somewhatsimilar to that obtained from a chemical
rectiﬁer, but with a longer no-voltage period between the pulsa
tions. This current, however, would be a useful one; it could
probably be used for most of the purposesto which the ordinary
direct current is put. Precautions would have to be taken to
obviate the commutator brushes spanning the gap between the
segments, thus short-circuitiug them, with, perhaps, destructive

6}
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about thirty-six turns,length of winding spaceabout ins. Adjust
secondaryvoltageby addingor subtracting few turns of secondary
resistance
winding. (7) Yes, there istalways voltage drop in
special
ﬂowing. Your instance, however
when current
drop
of
the
lamp
would
be
hardly
case, in which the
voltage
perceptible,on account oi the smallnessof the lamp’s resistance
volts,
of
of
zoo in
drop
the voltmeter. The
comparedwith that
all, divides itself betweenthe lamp and the meter proportionately
in
drop
lamp
to their respectiveresistances; consequently,the
very small.
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our next number we shall, as is cus
tomary with the ﬁrst issue in the New
Year, present a coloured plate.
On this
occasion we are departing from our previous prac
tice of giving a design for a model,
and instead,
have prepared a tool tempering chart. This will
contain drawings of a number of workshop tools
printed in the exact colours obtained in the
process
of tempering, while in the centre of the plate will
be a graduated colour scale
showing the complete
range of tempering colours, with the names of the
tools for which each colour is suitable. One or
two attempts have been previously made to
pub
lish a tempering colour scale, but all those we have
seen have been very wide of the mark in
point of
obtaining the exact colours; and, indeed, it is no
easy printing feat to accomplish.
We have, how
ever, taken especial
pains to produce something
which shall be a really accurate guide, and, from
the proofs before us at the time of writing, we can
promise our readers a plate which will be of very
practical use in their workshops. The same issue
will contain a number of special trade announce
ments,
and will, we think, be quite up to the
standard of our previous New Year numbers.

.

i

Q

Our recent modiﬁcations in the rules of our
Query Department has not in any way checked
the ﬂow of requests for advice, and our
staff has
been very hard pressed to cope with the
exceptional
amount of correspondence
from readers in difﬁcul
ties.
Indeed, this tax on our services has become
so heavy that we must still further alter our rules,
and shall have a special announcement to make
on this subject next week.
The great majority of
our readers who have asked for advice have been
very patient, and have appreciated the replies we
have

been able to send them ; but one or two have
taken an exaggerated
view of our obligations
towards them, and have favoured us with some
pretty examples of the art of impolite letter-writing.
1n framing our previous rules, we
have, perhaps,
been prompted by too keen a desire to be of
service,
and in cases where we have not been able to fulﬁl
our contract to the letter we have laid ourselves
open to attack.
Our new rules will be so drafted
that while not atlccting the assistance we give to
any serious extent, will at least deprive the grumb~
ling brigade of any ground for the exercise of their
natural instincts.
i
t
0

We have been asked to state that there is now
no Society of Model Engineers in Coventry.
Mr.
Roland S. Sturgess, the Hon. Secretary of the late
Society, writes that consequent upon his removal
to Derby in the early part of the year he had to

give up his duties, and as no one could be found
to take his place, he understands that the Society
has ceased to exist.

Answers to Qorrespondents.
H. M. D. (Southampton).—Many
thanks for your
We are afraid the sale would be
suggestion.
too limited to‘ justify the compilation of so com
prehensive a. book as you indicate; but we may
say that we have a new book on a portion of
the subject in the press.
C. E. B. (Peterborough).—(i)
The next MODEL
ENGINEER Exhibition will probably take place
in October, 1911. We hope to be able to an
nounce
deﬁnite particulars very shortly.
(2)
We presume you wish to obtain the steamship
If so, you should
models on loan.
companies‘
write to the particular company in whose models
you are interested. They are sometimes
lent
for exhibition purposes under special circum
stances.

K. ]. H. (Plymouth).—\Ve
suggest winding your
magnet (which seems of pretty good design) With
lbs.
per pole of N0. 19 S.W.G. wire connected
7
in shunt, using a 24-slot
armature wound in
with No. :6 (or equivalent) wire,
24 sections
roughly 3 lbs. being required.
E. G. W. (New Moston).-—See
our issues of june
zist and November 15th, 1906 (3d. copy, post
“
also
Gas and Oil
free);
sixpenny handbook.
Engines.”
I
E. K. (Pietermaritzburg).~—One propeller, 2% ms.
diameter, or two 2 ins, would be about right.
Put in as large a motor as space permits.
F. I. G. (Harlesden).—Your
is prac
suggestion
ticable, as the machine would run in the same
direction, either as dynamo or motor.
W. P. (Aberdeen).—You
will see that we have
referred to your suggestion.
Our special issue is
published in the New Year, because it com'
mences a new volume, and the coloured plate
forms an appropriate frontispiece.
Will MR. A. O.WO0DWARD' kindly supply his
present address_?

NOTICES.
How To Anonsss Lzrrrizs.
All correspondencerelating to the literary poruon of the paper,
landall newapparatusand price lists. &c., for l'l‘YlEW,to be addreSSuIl
to THE EDITOR, " The Model Engineer," 26—29,Poppin’s Court.
Fleet Street, London, E.C.
Sole Agents for Unith States, Canada, and Mexico: Spon and
Chamberlain, I
x-rty Sirwrt, va York. U.S.A., to whom
all subscriptior
l these countries should he addressed.

Contents.
[The asterisk (') denotes that the 312bjert is illustrated]
Lessons from the Laboratory‘ . .
Motor Cycle Notes'
..
. .
THE MODEL ENGINI ZR Dynamo
Chucks and Chuck-n airing"
. .
Fitting a New Motor Cycle Piston'
Long-Flight Model Aeroplanes'
Practical Letters from our Readers
. .
..
Queries and Replies"
The Editor's Page
..
..
Answers 't- Torrespondents

..
..

..
. .
..
. .

..
..
..

'

UR"

The Ed itor’s Page.

December 29, 1910.

=4)

04°

FAG!
. . 001
. . (103
.. 005
. . . ooh
. . (>10
. . oiz
. . M4
. . (.15
.. 010
. . hm

{Jim

'1 r;

)MwQXKv-v'éih".

<>
4.
V ‘f\'
‘~:?*;l$i“§"i

:ng;¢
k
~,

