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A.B.C. of Dynamo Design, The, 4*, Bookshelf, For the, 7, 30, 66,79 *, 112, Dark Room Lamp, Electric, 182.
62, 777, 154 * , 232* .
137 , 148, 182, 201 , 220, 269, 303 , Design and Complete Specification for
Acetylene Gas, 220, 242.
330, 350.
a 272.in. Gauge Model Locomo.
tive, 322* , 347 *:
Acetylene Gas used in Gas Engine, 281. Boosters, 308.
Acetylene Searchlight, Model, 283* , Boring in the Lathe, Drilling and, 39* , Design for a Model Beach Yawl , 128*.
353 * .
53 *, 74 *.
Design for a Model Single Express
Locomotive, 14* , 40 * .
Adjustable Model Railway Track , A Brake Experiments, Railway, 242.
Locomotives
Brakes
Model
for
,
Design
83.
for a Model Torpedo Boat
Continuous, 135 * , 163.
Brass, Staining ( see “ How to Make
Air Engines, Hot, 333.
Destroyer, 274 * , 333.
Air Ship , Count Zeppelin's, 294, 314 .
a Model Quick - firing Gun ” ), 346. Design for a 10 - rater Model Yacht,
12* , 64*.
Alarm , How to Make an Electrical, Brazing Alloys, 159.
149*.
Built-up Model Horizontal Engine, Design , Our Prize Model Loco ., 59* .
Alloys, Brazing, 159.
343 *.
Destroyers, Model Torpedo Boat,
25* , 76* , 274* , 333.
Alternating Currents, How to Build a Calcium Carbide, 252.
Rectiðer for Single Pbase , 207 * , Candle- Power of Electric Incandescent Development of the Steam Turbine ,
224 * .
Lamps , 125.
The, 27, 51.
Aluminium , Dipping and Frosting , 55. Carriage, How to Make a Model Rail “ Diamond Jubilee ,” L.N.W.R. Model
Loco ., 121 *.
way, 169* .
Amalgamate Battery Zincs, How to,
Case -hardening Iron , 220.
189.
Division Plate for Lathe (see How to
Make a Model Quick.firing Gun ) ,
Amateur's Electric Light Plant , An , Cast Iron, 222.
Catalogues Received, 23 , 47 , 72, 96,
99 *.
250* .
Amateur's Motor Cycle , An, 316 *.
119, 143, 167, 192 , 215 , 240, 263 , Drill, A Handy Portable , 69* .
Amateurs' Supplies, 21 * , 46* , 72 * , 95 * ,
288, 312, 336, 355.
Drill Chuck , A Home-made, 308 *.
119, 142 *, 166 *, 192 , 213* , 238 *, Centrifugal Gun, A , 247.
Drilling and Boring in the Lathe, 39* ,
53 *, 74* .
Cheap Driver Chuck, A , 11 *.
263 *, 288 *, 311 * , 336 *, 355 *
Drills, Home-made Twist , 69 *.
Amateur's Workshop in South Africa, Cheap Surface Plate , A , 164 .
Chloride
Silver
The,
Cell,
172*
of
.
Small Dynamos by Spur Gear
Driving
An, 202 * .
American Locomotive Practice, 184.
Chuck, A Cheap Driver, 11 * .
ing, 268 * .
American Locomotives, 125, 281 .
Dynamo and Engine , Combined , 88 * .
Chuck , A Home-made Drill , 308 *.
American Model Locomotive, An, 31* . Chuck , A Substitute for a 4 -Jaw , 352. Dynamo Compared with the Steam
Chuck for Broken Drills , Simple. 30* .
Pump, 283.
Arc Lamps : A Warning , 188, 236.
Piston Speeds City of London College Science Dynamo Design , The A.B.C. of, 4 * ,
Areas ofSteam Ports,andves
of Model Locomoti , 291, 352.
62, 77 * , 154*
Society, 281 .
Dynamo, How to Excite the Field
" Claud Hamilton ” Loco , 193 * .
Ball Bearings for Thrust Block, 210* .
Balloons, Military, 174.
Magnets of a , 163.
Clock Alarm , How to Make an Elec .
Batteries, Leclanché,Preventing Creep
trical, 149*.
Dynamos, Small, Driving by Spur
Clock Making as a Hobby, 255* .
Gearing, 263 *.
ing in, 236.
Batteries, Table of Constructive De Cocks for Gas- Engine Water Supply, Eccentrics for Model Locomotives, 84.
tails , 294.
Eccentric Strap and Rod , A Simple,
198* .
43 * ,
Batteries, The Construction of Primary, Coherers for Wireless Telegraphy,
How to Make, 253.
171*, 245* , 291 *.
Edinburgh and Leith M.Y.C. Boats,
Battersea Polytechnic, The , 106 * .
Combined Engine and Dynamo, 88 * .
185 * :
Battery, Bichromate, How to Build a Commutator, A Simple, 44 *:
Editor's Page, The, 17 , 45, 70, 90 , 116,
Simple, 122*
Compasses, A Handy Pair of, 283 * .
141 , 161, 187, 211 , 235 , 259, 282 ,
Battery Zincs, How to Amalgamate, Competitions, Prize, 17, 18, 141, 163 ,
307, 331 , 351 .
Electrical
Alarum , How to Make an,
189.
186, 235 , 259, 308, 331 , 351.
Beach Yawl, Design for a Model , 128 * . Compound Steam Engine tor Launch,
149*.
Beginner's Page, Our, 138.
Electrical Apparatus, How to Make,
223 * .
Construction of Model Loco. , 139* .
199* , 229* , 297 * .
Bell, Novel Use for an Electric, 330 .
Construction of Primary Batteries, The , Electrical Ignition for Gas Engine, How
Bending Copper Tube, 283 .
Benzine Burner for Model Torpedo
to Fit, 103* .
1714 , 245 * , 291* .
Continental Type Model Locomotive, Electrical Science, 346.
Boat Destroyer, 277 *.
Bichromate Battery, How to Make a
Electric Bell used as a Shocking Coil,
A, 67 * .
330 .
Copper Tube, Bending, 283 .
Simple, 122 *
Correspondence, Model Yachting, 65 , Electric Dark Room Lamp, 182.
Bichromate of Potash Batteries, 245 * .
Electric Headlights on American Loco
III , 185, 209, 256.
Bicycle, An Amateur's Motor, 316*.
motives, 84.
Blowlamp, How to Make a Useful, Count Zeppelin's Air -Ship, 294.
Crankshaft for Model Locomotive, Electric Gun, An, 129.
265*.
Electric Lamps for 12d. each, How to
Constructing, 84 *:
Blowpipe, A Small, 140* .
Make , 34 *.
Boat, A Self- Sailing, 129.
Crankshaft, How to Make a, 164 * .
Boiler, An Improved ModelLoco, 283 * . Crank, Square-webbed , How to Make Electric Lamps, Old , 19.
Boiler forSteam Launch , Vertical, 223 * .
Electric Launch in Venice, 42.
a , 241 *.
Boiler, Loco, How to Build and Braze Creeping in Leclanché Batteries, Pre . Electric Light Engine, Model, 145* .
vention of, 236.
Electric Light Plant, An Amateur's,
together, 295 *.
Boilers for Model Torpedo Boat De Current Collector for Electric Tram .
250*.
Electric Man.o'War, Model, 118, 140 .
stroyer, 89* , 118, 274 *, 284* , 333.
car, 353 *.
Boilers, Quick Steaming Model, 117 * Cycle , An Amateur's Motor, 316*.
Electric Power Installation , A Small,
Bolts and Nuts, How to Make (see Cylinders, Engine, go.
337 * .
for Model Locos, Novel Electric War Map, How to Make an,
How to Make a Model Quick
Firing Gun ) , 99 *.
Construction , 139*.
55.

The Model Engineer and Amateur Electrician . - Index .
Electrolytic loterruptor, How to Make
a Wehnelt, 2 * .
Electroscope, Gold Leaf, How to Make,
229* .
Emery Wheels, How to Make, 116.
Enamel for Metals, 219.
Energy Lost in Resistances, Utilising
the, 281 .
Engine, A 4 - h.p. Horizontal HighSpeed Steam , 175* .
Engine and Dynamo, Combined , 88 * .
Engine and Feed Pump, A Neat Vertical Steam , 257 * .
Engines, A Novelty in Small HighSpeed , 6* , 139*.
Engines, High Speed, 6* , 139* , 175 * ,
236 , 343*
Experiments, Railway Brake, 242.
Experiments with Perforated Yacht
Sails, Il .
Feed Pump, A Neat Steam Engine and ,
257 * .
Feed Water Heater for Model Boilers,
313 * .
File up a Hexagon Nut , How to, 266* .
Filing( see How to Start a Workshop ), 10.
Filling Plug for Model Boiler, 278* .
Firebox, Model Locomotive, 236*.
Fire Engine, A Self-propelled Steam , 1 * .
Fire Engine Boilers, 94* , 164 *.
Fittings for Model Boilers, Threads for,
260 .
Fixing Gas and Oil Engines, 197 *.
Flanging Plates for Model Boilers, 84* .
Foundations for Gas and Oil Engines,
197 *.
Four-cylinder Compound , Italian Adri
atic Railway Co., 332 *.
Frame for Hack -Saw , How to Make a,
243 * , 352.
French Polishing ( see How to Make
Experimental Electrical Appara.
tus), 201 .
Frosting Aluminium , 55.
Galvanometer, How to Make a Simple
Sensitive, 317*
Gas and Oil Engines, How to Fix, 197 *.
Gas Engine, A New , 199, 281*.
Gas Engine, How to Fit Electrical Ig
nition to, 103 * .
G.E.R. Loco “ Claud Hamilton,” 193 * .
G.N.R. Loco, Model , 147 * .
Gold Leaf Electroscope, 229 *.
Gradient Railway, The Halford, 158*. |
Gun , A Centrifugal, 247 .
Gun, An Electric, 129.
Gun , How to Make a Model Quick .
Firing, 99 *, 130* , 151 *, 173, 227 ,
253 , 271 , 301 , 344 *.
Gun , " Long Cecil ," A Model of the
Famous, 248* .
Hack -Saw Frame, How to Make a
Useful, 243 *, 352.
Hall -Centre for Lathes, 30* .
Halford Gradient Railway, The, 158.
Handy Pair of Compasses, 283. *
Handy Portable Drill, A , 69 *.
Headlights, Electric, on American
Locomotives, 84.
Heater, Feed - Water, for Model Boilers,
313 *.
Hexagon Nut, How to File up a , 266* .

High Pressure Boilers for Model
T.B.D. , 284* , 333.
High Speed Steam Engines , 6* , 139* ,
175 *, 236, 343 *.
High-Speed Telegraphy of the Future,
The, 338* .
High-Speed Train , A, 180.
Holder, A Useful Tool , 88* , 189* , 349*.
Holder for Small Electric Lamps, 283*.
Holtz Electric Machine, How to Make
a , 29 *.
Horizontal High-Speed Steam Engine,
A 3 -h . - p ., 175 * .
Horizontal Engine, A Built - up Model ,
343 *.
Horse Power ofan Engine, The, 221 *.
Hot - Air Engines, 333.
How to Amalgamate Battery Zincs, 187 .
How to Build and Braze together a
Model Loco Boiler, 295 *.
How to Build a Portable Workshop, 97 *.
How to Build a Rectifier for Single
Phase Alternating Currents, 207* ,
224* .
How to Excite the Field Magnets of a
Dynamo, 163 .
How to File up a Hexagon Nut, 266 *.
How to Fit Electrical Ignition to a Gas
Engine , 103 .
How to Fix Gas and Oil Engines, 197 *.
How to Make a Crankshaft, 164*.
How to Make a Holtz Electric Ma
chine, 29* .
How to Make a Model Railway Car.
riage, 169*.
How to Make a Model Quick-Firing
Gun, 99 *, 130* , 151*, 173, 227,
253, 271, 301 , 344 *.
How to Make a Morse Telegraph Key
and Sounder, 180 * .
How to Make an Electrical Alarum ,
149*.
How to Make an Electric War Map, 55.
How to Make an Inexpensive Optical
Lantern, 289 *.
How to Make a Simple Sensitive Gal .
vanometer, 317 .
How to Make a Simple Bichromate
Battery, 122 * .
How to Make a Simple Tool holder,
88* , 189 * , 349* .
How to Make a Square - webbed
Crank , 241 *.
How to Make a Useful Blowlamp, 265 *.
How to Make a Wehnelt Electrolytic
Interruptor, 2 *.
How to Make a Useful Hack-Saw
Frame, 243*:
How to Make Coherers for Wireless
Telegraphy, 253* .
How to Make Experimental Electrical
Apparatus, 199* , 229, 297 *.
How to Make Incandescent Electric
Lamps for '2d. each, 34* .
How to Start a Workshop, 10, 33 *.
Hughes, The Late Professor - Portrait
and Notice, 55 .
Ideal Motor Car, The, 246.
Ignition , Electrical, How to Fit to Oil
Engine, 103 *.
Incandescent Ele ric Lamps for 12d.
each , How to Make, 34*.

Incrustation of Boilers, Prevention of,
256.
Indian Turner at Work , A Native, 174*.
Indicator, Use of the, 221 .
Induction Coils, Improved Methods of
Making, 243
Injector, Model, 115*.
Institution of Junior Engineers, 78,
196 , 218, 319.
Insulating Stands, How to Make, 199* .
Inter-Club Model Yacht Racing, 65, 86.
Interruptor, How to Make a Wehnelt
Electrolytic, 2 * .
Iron, Cast , 222 .
Italian 4 - Cylinder Compound Loco .
motive , 332* .
Lamp, A New Electric Incandescent,
322.
Lamp for Burning Oil Fuel for Model
Steamer, 277 * .
Lamp for Photographer's Dark Room,
Electric, 182.
Lamps, Electric, Novel Holder for
Small , 283*.
Lamps for yd. Each, How to Make
İncandescent Electric, 34*.
Lamps, Old Electric, 19 .
Lantern, How to Make an Inexpensive
Optical, 289 * .
Latest in Railways, The, 319.
Lathe, Drilling and Boring in the, 39*,
53 *, 74*.
Lathe in India , The, 26.
Lathe, Method of using as a Shaping
Machine, 300 *
Lathe Suggestion, A Useful, 352.
Lathe Wrinkles, Two Useful, 30 *.
Launch , A Fast Steam , 89.
Launch, An Interesting Steam , 223 * .
Leaf, To Model in Copper, 138.
Leclanché Batteries, Preventing Creep
ing, 236.
Leclanché Batteries, 245 * .
Letter from the Front, A ,236.
Light Plant, An Amateur's Electric,
250*.
Liverpool, Model Yachting in , 329 .
L. & N.W.R. Model Loco at Paris Ex
hibition, 121 *.
Locomotive Boiler, Improved Model ,
283 *.
Locomotive Boiler, Model , How to
Build and Braze together, 295 *
Locomotives, Model , 31*, 67*, 73*.
Locomotive Construction, Model, 139 * .
Locomotives, Model , Designs for, 14* ,
40 *, 59 * , 322* , 347 * .
Locomotive Firebox , Model, 236 *.
Locomotive, Italian 4 -Cylinder Com.ke
pound, 332* , 347 *.
Locomotives, Model, Steam Port Areas
and Piston Speeds of, 291 , 352.
Locomotives, New North Eastern , 68.
Locomotive, The Largest, 220.
L. & S.W.R. Loco Model, 270*.
Manchester Type Motor, A Small ,
186* .
Mandrel, Lathe, 309.
Man - o'-War, Model Electric, 118, 140.
Map , How to Make an Electric War, 55 .
Marconi's Latest Achievements in
Wireless Telegraphy, 267 .

The Model Engineer and Amateur Electrician . - Index .
Marine Engine Model , A Splendid,
304 *.
Measurement of Model Yachts (see
Model Yachting Notes and Cor
respondence), 37, 65, 86, 111 , 185 ,
209.
Method of Using the Lathe as a Shap.
ing Machine, 300 *.
Midland Train Model , 271 * .
Military Balloons, 174.,
Miniature Model Yachting, 256, 306 *.
Mirror Galvanometer, 317 * .
Model Electric Man -o '.War, 118, 140.
Model Engineer at the Paris Exhibi
tion, A , 193 * .
Model Engineering in Sydney, 258.
Model Locomotives, 14*, 31 *, 40 *, 59* ,
67 * , 73" , 121 * , 139* .
Model of the famous Gun , “ Long
Cecil," 248* .
Model Quick - Firing Gun, How to
Make, 99* , 130* , 151 * , 173, 227,
253, 301 , 344 *.
Model Railway Carriage, How to Make
a , 169 *.
Model Railways, 82* , 114* , 270 *.
Model Steamers, 9*, 25 * , 76* , 123* ,
274* , 320*,
Model Traction Engine, A, 160 *.
Model Yachting Notes and Correspondence, 37 , 65, 86, 111 , 128, 160,
185, 209, 230, 256, 306 .
Model Yachts, 12* , 64 *, 85* , 128, *
161 * , 210* .
Moise Key, A Simple, 69 *.
Morse Telegraph Key and Sounder,
How to Make a, 180*.
Moto Car, The Ideal, 246.
Motor, Á Small Manchester Type,
186 * .
188
Motor Cycle, An Amateur's, 316* .
Nails in Wood , Broken, To Remove,
147.
Nails, Vulcanite , 249.
Native Indian Turner at Work , A , 174* .
Naval Engineer Students, Training of,
31 .
Neat Vertical Steam Engine and Feed
Pump, A, 257 * .
New from
Zealand,
An Interesting Letter
, 179.
North- Eastern Locomotives, New, 68.
North - Eastern Railway Express Pas
senger Engine, 105.
Novel Holder for Small Electric Incandescent Lamps, 283*.
Novel Tool Holder, A, 88* .
Novelty in Small High -Speed Engines,
A, 6* , 139* .
Novel Use for an Electric Bell , 330 ,
Nut , Hexagon , How to File up A , 266 * .
Oiland Gas Engines, How to Fix, 197 * .
Oil Fuel Burner, Model, 277 * .
Oil on Railway Tracks, 220.
Old Electric Lamps, 19.
Oldest Model Yachtsman , 37 * , 86.
Optical Lantern, How to Make an In
expensive, 289* .
Our “ Beginners' Page,” 138 ,
Our Prize ModelLoco Design , 59* .
Overhead Gear (see An Amateur's
Workshop in South Africa ), 202*.

Paris Exhibition , A Model Engineer at
the, 193 * .
Perforated Yacht Sails, Experiments
with , 11 .
Performance of an American Mogul
Loco, Remarkable, 125.
Perpetual Motion, 338.
Petroleum Can , 243.
Photographers' Electric Dark Room
Lamp, 182.
Pipe Fitting on Model Locomotives,
124 , 164.
Piston Speeds and Steam Port Areas of
Model Locomotives, 291 , 352.
Piston Valves, 90 , 139 * .
“ Planet" Locomotive, Model of, 73* .
Plymouth Model Yachts, Some, 161*.
Polytechnic School of Engineering,
The, 56* .
Portable Drill, A Handy, 69 * .
Portable Workshop, How to Build
a , 97 * .
Power from London Refuse, 220.
Practical Electrical Papers for Begin .
ners , 112 *.
Practical Letters from Our Readers,
19* , 43* , 69*, 88* , 117* , 139 * ,
163* , 188 *, 210* , 236 * , 258* ,
308 *, 332* , 352 *.
Primary Batteries, The Construction
of, 171 * , 245 * , 29. * .
Prize Competitions, 17 , 18, 81 , 141 ,
163 , 186, 235 , 259, 308, 331 , 351 .
Prize Model Loco Design, Our , 59* .
Proportions of Model Torpedo Boat
Destroyers, 76*.
Pump, Feed , A Neat Steam Engine
and, 257 * .
Pump forModel Loco, 114 *.
Pushes and Switches for Electric Bells,
112 *.
Quarter H.-P. Horizontal High-Speed
Steam Engine, 175 * .
Queries and Replies, 20 *, 46* , 71 * ,
91 * , 118* , 142* , 168 *, 189* , 212* ,
237 * , 260* , 285 * , 309* , 334* .
Quick Firing Gun , Model, How to
Make, 99 *, 130" , 151 *, 173, 227 ,
253, 271 , 301 , 344* .
Quick-Steaming Model Boilers, 117*.
Kailway Brake Experiments, 242 .
Railway Carriage, How to Make a
Model , 169*
Railway Club, The , 75.
Railway, The Halford Gradient, 158* .
Railway, The Latest in , 319.
Railway Track, A Continuous Adjust
able Model , 135 * , 163 .
Rectifier for Single Phase Alternating
Currents, How to Build a, 207 *,
224 * .
| Remarkable Performance of an Ameri .
can Mogul Loco, 125.
Removing Stains from Polished Steel ,
309.
Repairing a Sack Cell , 187.
Resistances, Utilising the Energy Lost
in , 281.
Reversing Valves for Model F gines ,
157 *.
Rivetting, 210* .
I Roller Boat, 37.

Röntgen Rays Produced by Battery
Current, 270.
Rotary Current for Electric RailwV3ay, ,
186.
Rules for Model Yacht Building and
Sailing ( see Model Yachting Notes
and Correspondence ), 37 , 65 , 86 ,
185.
Sack Cell, Repairing a, 187 .
Safe Working Pressure of Boiler, 310
Sail Plan of Model Yacht, 64 *, 86 *.
Sails, Experiments with Perforated, 11.
Saw Frame, How to Make a Useful,
243 * , 352.
Screwing Tackle for an Amateur's
Workshop, 89.
Screwing Tackle, Small, 19*.
Screws, Broken , To Remove, 147.
Screws, How to Make (see How to
Make a Model Quick -Firing Gun ),
99 *.
Screw Threads, B ... Report, 254.
Searchlight, Model Acetylene, 283 * ,
353 *.
Self- Propelled Steam Fire Engine, A, 1 * .
Selt sailing Boat, A , 129.
Sensitive Galvanometer, How to Make
a, 317 *.
Serpentine Model Yacht Club, 329.
Shaping Machine, A Method of using
the Lathe as a, 300 *.
Shocking Coil, An Electric Bell used
as a, 330.
“ Showman, The,” 220.
Simple Facts about Steam Engines, 138.
Simple Telephone Circuit, A , 164* ,
309 *.
Single Phase Alternating Currents, How
to Build a Rectifier for, 207 * , 224*.
Single Express Locomotive, Design for
a Model, 14* , 40*.
Slide Block, 90*.
Small Blowpipe, A , 140 *.
Small Manchester Type Motor, A , 186 * .
Small Workshop and Electric Power
Installation, 337*
Smee Cell, The, 172*.
S.M.E. Medallists and Their Work,
126* , 145 * , 176* .
Society of Model Engineers,11, 15*,
24, 42, 45 , 63 , 68, 87, 104, 136,
156, 183 * , 208, 231 , 244, 280,
304, 307 , 309, 314, 333, 346.
Soſt Soap , Its use in the Workshop, 160,
Song of the Engine Driver, 81.
Sounder, How to Make a Morse Tele
graph Key and , 180 *.
South Africa, An Amateur's Workshop
in , 202 * ,
Specification for a 272 -in. Gauge Model
Locomotive , 322 * , 347 * .
Speed of Models Compared with Loco.
motives, 83 .
Speeds, Piston , and Steam Port Areas
of Model Locomotives, 291 .
Spirit Can , 243
Splendid Marine Engine Model, A,
304 *.
Spur Gearing, Driving Small Dynamos
by , 268 * .
Square . wehbed Crank , How to Make
a , 241 * .

The Model Engineer and Amateur Electrician.- Index.
Staining Brass ( see " How to Make
a Model Quick -firing Gun " ), 346.
Stains, Removing from Polished Steel,
309.
Steam Engine and Feed Pump, A Neat
Vertical, 257* .
Steam Engine, A 4-h.p. Horizontal
High speed, 175 *.
Steam Engines, Some Simple Facts
about, 138.
Steamer , The Model Turbina, 320 *.
Steam Joints, 184 .
Steam Port Areas and Piston Speeds of
Model Locomotives, 291 , 352.
Steam Superheater for Model Boilers,
A, 76* .
Steam Turbine, 27 , 51 , 210.
Steel Castings for Dynamos, 46.
Steel, Removing Stains from , 309.
Sunbeam , 2 % -rater Model Yacht, 210* .
Superheater, Steam , for Model Boilers,
76 * .
Surface Plate, A Cheap , 164.
Switchboards, 202 , 338 *. ' 205 *
Switches and Pushes for Electric Bells,
112 * .
Tansley, The Late Mr. (Portrait ), 37.
Telegraph Key and Sounder, How to
Make a Morse, 180 * .
Telegraphone , The, 343.
Telegraphy of the Future, The High
( 309 *.
speed, 338*.
Telephone Circuit, A Simple, 164 *,
Telephone Installation, 20* , 43 * .
Telephone Meter, 318.
Telescope at Oxford, 300.
Telescope at the Paris Exhibition , 316.
Tempering Small Tools, 229, 349 *.
Three Ways of Making Simple Model
Tug Boats, 9*.
Thrust Block with Ball Bearings, 210 *
Tool Holders, 88* , 189 *, 349 *.

INDEX
Accumulators, Capacity and S.G. of
Acid, 261 , 287.
Accumulators, Charging Small, 91 * ,
93 , 237 , 285, 286, 310, 354.
Accumulators, Small , 93, 119, 190 ,
237, 261, 335, 354.
Agricultural Engine, Model, 93*.
Air Pump for Condenser, 165 *.
Alteration, Electric Bell , 71 * .
Ammeters and Voltmeters, 142*.
Armature, Gramme Ring, Number of
Coils in, 310 .
Armature, Tripolar, Winding, 92.
Armature Winding, 6 Slots, 310*.
Axle Box for Locomotives , Radial,
286 * .
Bath Coil, 91 .
Batteries , Dry, 142 , 190 , 212 .
Battery for Phonograph Motor , 286.
Battery Solution , Bichromate , 92 .
Bedplate for Dynamo, 165.
Bell Alteration , Electric, 71 * .
Bell, Magneto Electric, 142.
“ Bessemer,, " L.B. & S.C.R. Loco,
334.

Torpedo Boats, Boilers for, 89* , 118 .
Torpedo Boat Destroyer, Design for a
Model, 274*, 333.
Torpedo Boat Destroyers, 25 * , 76* ,
123* , 274 *, 333
Torpedo - Boat Destroyer, Twin -Screw
Engines for Model, 123 * .
Torsion Balance , The, 297 * .
Traction Engine, A Model, 160 *.
Train , A High -Speed , 180.
Training of NavalEngineer Students, 31.
Trials of H.M.S. Viper, The, 328 .
Tube , Bending Copper, 281 .
Tug Boats, Three Ways of Making
Simple Model, 9 *.
Turbina, The Model Steamer, 320* .
Turbines, Steam, 27, 51 , 210*.
Turner, A Native Indian, at Work, 174* .
Twin- Screw Engines for Model Tor.
pedo Boat, 123* .
Twist Drills , Home-made, 69 *.
Two Useful Lathe Wrinkles, 30* .
Locomotive,
A
Model
Unique
“ Planet ” Class ) 73*.
Utilising the Energy Lost in Resistances , 281 .
Valves, Piston , 90 , 139*.
Valves, Reversing, for Model Engines,
157 *.
Vertical Gas Engine, A New Model ,
281 * .
Vertical Steam Engine and Feed Pump,
A Neat, 257 *.
Viper, The, 38, 231 , 328.
Vulcanite Nails, 249.
War Map, How to Make an Electric, 55.
Water Wheel, A Working Model
Reversing, 217 *.
Wattage and C.-P. of Electric Incan .
descent Lamps, 125.
Wehnelt Electrolytic Interruptor, How
to Make a, 2*.

TO

QUERIES

AND

Black , Dull , for Brork, 238.
Boiler and Engine,
Boiler, Brazing , 354 .
Boiler for Model Fird Engine, 94*,
164* .
Boiler, Horizontal, 71.
Boiler Priming, 20.
Boiler , Safe Working Pssure of, 310,
354.
Boiler, Locomotive, 20 ,21, 335.
Boiler, Water Tube, 354
Boilers for Steam Launches, Torpedo
Boats, &c., 46, 94, 165 *, 190, 212 * ,
260*, 262* ,334 *?
Book on Cast Iron , 335 .
Book on Electric Traction, 311 .
Bottle, Cutting a Glass, 190.
Brasswork , Dull Black for, 238.
Brazing and Rivetting , 190 *, 354.
Bridge, Slide Wire Metre, 165.
Brush Holder for Dynamo, 310 * .
Calt llating Power of Compound Enpines , 237
Cale i rian , 4 -Coupled Locomotive ,

Wheels and Axles for Model Locos,
114*.
Where Engineers are Trained :
The Polytechnic School of Engineer
ing, 56* .
TheBattersea Polytechnic, 106 *.
Wimsburst Machines, 127 * , 258, 278*.
Winding 6- Slot Armature, 310* .
Wireless Telegraphy, 49* , 253 * , 267,
346.
Wood Gas, 294.
Working Model Reversing Water
Wheel, 217 * .
Workshop and Electrical Installation ,
A Small, 337 *.
Workshop, How to Start a, 10, 33 * .
Workshop in South Africa, An Ama
teur's, 202 * .
Workshop, Portable, How to Build,
97 *.
X -Rays Produced by Battery Currents,
270.
Yacht, Design for a 10.Rater Model,
12* , 64*.
[329.
Yacht Design , Some Points in Model,
Yachting, Model, at Liverpool, 329.
Yachting Notes, Model , 37 , 65 , 86 ,
III, 128, 160, 230, 306 .
Yacht Sails, Experiments with Per
forated, 11 .
Yachts, Some Plymouth Model, 161 *.
Yacht Sunbeam , 272 -RaterModel,210*.
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culty such hills as Blackheath , whose gradient varies from
i in 15 to 1 in 10 , at a speed of ten miles per hour, while
Engine .
on the comparatively level roads over Blackheath to
Shooters Hill a speed of from fifteen to twenty miles
per hour was easily maintainable , thus showing that
the latest departure in steam fire engine construc
any of the gradients around London could be
tion illustrated below . This is a motor steam fire
promptly negotiated.
The steering wheel , steam
engine recently built to the order of a foreign fire brigade
regulating lever, reversing lever, and brake, are all
by Messrs . Merry
within easy reach
weather & Sons,
of a man sitting
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of the front, and
fire engine makers.
It has a very
an auxiliary
handsomeappear
brake is provided
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work at the
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chine is arranged
to carry the neces.
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sary hose and
fire engine, with
gear, and also
the addition of
the usual comple
the necessary
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ment of firemen .
propelling me
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chanism. The
When fully
manned, and
simplicity of all
equipped with
working parts
fuel and water ,
is a great feature
the
engine,
of
the entire weight
is under three
no complicated
tons. The boiler
machinery being
included. The
is of the same
pattern as that
main engine shaft
arran
is
ged to
used in the con.
drive an interme.
struction of the
diate shaft by
FICN1794
engines supplied
means of spur
by this firm to the
gearing, which
Metropolitan
drives the rear
( London ) Fire Bri
A SELF- PROPELLED STEAM FIRE ENGINE.
wheels through
gade. Steam can
strong roller
be raised from cold
water to working pressure in six minutes, from time of
chains. This countershaft can be instantly thrown out of
applying a light to the fire; but if a heater with self-lock .
gear on arrival at afire, so that the engine will then only
ing couplings and automatic disconnection is fitted in the
drive the pumps. The steering arrangements are excellent,
engine house, steam can be raised in so short a time that
consisting of a hand -wheel actuatinga vertical shaft which
the engine can be started at full speed from the fire station
is connected to the fire carriage by means of a small
in from three to four minutes from time of receiving the
sprocket wheel and roller chain. The pumps are capable
alarm. When the scene of conflagration has been reached,
of delivering 300 galls. of water per minute and of forc
the fire pumps can be at once thrown into gear and
ing a jet to a height of 150 ft. When tested in London
operations commenced without delay.
it was found that the engine could ascend without diffi
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How to Make a Wehnelt

Elec

trolytic Interruptor .

By D. W. Gawn .
' HERE can be little doubt that this device constitutes
TH a most notable advance in that department of elec
tricity which may be said to have been created by
the x -rays, and if its promise can be taken as any reason
able indication of its future, it should certainly have
consideral» le sway upon the making of large induction
coils — even to the length of obviating the necessity ofvery
large coils altogether for the more ordinary class of work.
What strikes one as something of quitea revolutionary
character, is that mechanical breaks and condensers are
displaced entirely by the electrolytic device—the coil thus
becoming simply a plain bobbin on a plainer stand.
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From another binding -screw on the baseboard was led a
convenient length of insulated copper wire, its upper end
bared, reaching to, and being inserted in, the glass tube,
this having been partly filled with clean dry mercury to
complete electrical connection with the platinum point.
Lastly the vessel was filled with water acidulated with
about 20 per cent. its bulk of sulphuric acid, and the
whole arrangement connected in series with the primary
wire of the coil and the source of energy, the positive
lead going to the mercury tube.
The action of the apparatus is peculiar ; the interrup
tions of the current being caused apparently by an in
credibly rapid formation and disruption around the anode
of a gaseous sheath. The circuit into which it is inserted
should possess a certain degree of self-induction, as other
wise it will fail to operate. It is also , upon this induction,
the electro -motive force of the current, and the surface
area of the anode that the frequency of the interruptions
or oscillations depend, it being possible, by the relative
alteration of these three factors, to effect wide variations.
Examination with a rotating mirror, such as usually
employed for determinations of this kind , has shown that
the interruptions may reach, if not actually exceed, the
extraordinary number of 1,500 per second. ' This admir
ably fits the break for radiographic work, the fluorescent
screen particularly, since at such a rapidity there can be
no flickering of the light sensible to the eye.
It has been found, in experimenting with the Wehnelt
contact -breaker, that the potential difference of the cir
cuit must be greater than that which customarily suffices,
though the voltage may need but slight augmentation if
the electrode bath be heated to about 150° F. -a quality

Fig. I.
One's momentary impressions on using, for the first
time, this remarkable piece of apparatus - when the
small blue -violet spark is seen to flash its way between the
submerged electrodes, and the thick , hot spark traverses
the spice separating the discharging points of the coil,
while the latter, though devoid of the deafening clatter
usual with a hammer break, is, nevertheless , full of
weird murmurs as of a partly successful suppression of
some mysterious power - one's impression , then, is
assuredly not far removed from that of utter amazement .
It must be seen to be believed. The moment passed,
however, curiosity becomes the predominant spirit, and
from this to investigation or experiment, a field in which
the interruptor doubtless will afford the subject of much
valuable and enjoyable study, is, of course, but a natural
sequence.
In its original form , so far as the writer can learn, the
break was as shown in Fig . 1 , consisting of a wooden
sole or baseboard ( A), carrying a cylindrical glass vessel
( B ) of about 600 cubic centimetres (approximately = 21
fluid ounces) capacity, containing a circular plate ( C ) of
sheet lead, with a connecting strip leading outward
therefrom to a binding -screw on the sole. The mouth of
the vessel was bridged across with a piece of wood or
ebɔnite, and; in this, at about its centre, a hole had
been bored to take a paraffin -saturated cork, or a small
caoutchouc bung, perforated in turn to take a glass tube
of about 6 millimetres ( = 4 in ., say) in diameter, by
rather longer than the vessel's height. The lower end of
the tube was sealed, and had fused into it, and projecting
outward, a short piece of fine platinum wire, the tube
then being thrust through the cork until it reached to
within about 1 % centimetres of the lead plate-a dis
tance varying, however, according to circumstances.

Fig , 2.
self acquired , to some extent, after a sho : t period of use ;
that the secondary spark or , as it more resembles , flame,
discharge of the coil is of extreme heat , whilst , also, its
thickness far surpasses that which could be obtained by
using a hammer , or indeed, any mechanical break .
Owing to the heat of the discharge the current must be
regulated with the greatest nicety , and for this purpose it
is advisable to insert in the circuit either a choking coil
or a rheostat and suitable measuring instruments.
From two to three or , at most, four ampères of current
will, in the majority of cases, be found sufficient for
radiography, a heavy current being most destructive to
the vacuum tubes.
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Those who need the break in its simplest form may
proceed to make it according to the brief description in
the foregoing, butanother improved form has lately been
devised o
, f which Fig. 2 is a fair representation as modified
in some few details by the writer.
Therein it is seen that the lead plate assumes a vertical
position , and that the glass tube is curved to allow the
anode to point squarely towards it. By so arranging the
electrodes, the gases and heat generated have a clear
passage upward to the surface of the bath , and not, as in
the original type, with the glass tube directly above the
point whence the bubbles ascend. It was through this
latter that fracture of tubes became an occurrence much
too frequent to be tolerated, hence the reason and pre
(erence for the later form .
To construct the break as shown in Fig. 2, procure a
square glass ( or earthenware) accumulator cell, measuring
about 5 ins. by 3 ins. by 3 ins. , and from mahogany,
h - in , in thickness, cut a piece to form for it a lid or cover
4 ins. square, to allow
in . overhang all round. On
a centre line drawn across its grain, cut an aperture
1/2 ins. long by % in . wide, and at one end , and right
angles thereto , cut another 14 ins. by 4 in ., thus
making the complete aperture T -shaped.
On that side of the cover which ultimately will be
innermost, screw on two narrow fillets, one at each
side of the larger part of the opening, in such a manner
that their ends and one side will just butt against the
upper edges of the vessel, so as to serve the twofold
service of forming a step for the cover and a prevention
of warping. Fig . 3 shows this, the dotted lines indicating
the top of the vessel. The under side of the cover should
be rendered impervious to steam and water by enamelling
it two or three coats, and the edges and upper side
finished by polishing or varnishing.
Next cut a piece of a piece of close-grained cork to the
shape shown in Fig. 4. Virtually it is a 1-in . cube rab.
betted % in . deep on either side to fit and slide rather
stiffly in the larger slot in the cover.
Take a piece of uranium glass tubing of % in. dia
meter by 8 ins. or 9 ins. long, and, with the aid of a

ITI

FIG . 3.

a

Fig. 4.

spirit-lamp or gas Bunsen flame, heat it near one end
until soft. Ere it has time to cool, stop the end with the
finger-tip, and, blowinggently with the lips at the other,
bend it to as near a right angle as possible. The ob
jet of blowing, it may be mentioned , is to prevent the
walls of the tube in their plastic condition from col
lapsing ; on the other hand, if blown too violently, an
unsightly bulb probably will appear.
The tube, at this stage, should be as at A , Fig. 5. At
a distance of about 34 in. from the bend, re-heat the
tube and carefully draw in it a narrow contraction by
pulling, insuring, in so doing, to keep the part perfectly
straight (see B , Fig 5.) When cool, take the tube in both
hands and with thumb nails together at the point marked
by a dotted line in the figure, break it cleanly in two.
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Insert in the small orifice, which the tube will then have,
a piece of No. 20 S.W.G. platinum wire about 58 in .
long, projecting 4 in. or ys in ., and secure it by playing
on the tip of the glass with a very fine blowpipe flame.
Let the glass accumulate only sufficiently to hold the wire
in place, as should it become much thickened it will be
liable to fracture when in use. The instant the final
operation is completed , thickly cover the tube from point

B

Fig . 5.
to bend with the deposit of a smoky gas flame. Beneath
this carbɔnaceous envelope cooling will progress com
paratively slowly, so that, for all practical purposes the
glass will be thoroughly annealed -- a most desirable
quality it is to be noted.
Bore a hole in the piece of cork previously fitted to
the vessel's lid and thrust the upper end or straight part
through it from its under side, adjusting the tube in the
hole, which, by the way, it should fit tightly, so that the
platinum point may reach about midway down the depth
of the bath . A piece of sheet lead must now be cut to the
form and dimensions given in Fig. 6, a suitable gauge
for this being No. 16 B.W.G., though it is scarcely
necessary to be particular within one or two numbers of
that gauge.
Cut a small wedge -shaped piece of any wood 14 ins.
wide, by i in . long, and tapering from 4 in, to %s in .
Place the lug of the lead plate through the smaller slot of
the lid from underneath , fasten it firmly into position
from above with the wedge, and finish that electrode by
clamping to its upstanding portion an appropriate brass
binding - screw .
A terminal for the anode may be screwed into the
cover on the side opposite to the cathode. Twist a piece
of fairly heavy -gauge silk -covered copper wire into spiral
form , bare both ends, bending one tothe shape of a ring
that it may be clamped securely under the base of the
binding-screw , and straightening the other to dip an inch
or so into the top of the glass tube. To complete the
break for use , fill the vessel to within 14 in. of the top
with water and sulphuric acid of the proportions pre
viously stated , and pour sufficient pure mercury intothe
tube to enable connection to be made between the plati
num point and the dipping wire.
Generally, it will be found convenient to make several
platinum electrodes, each with its distinctive feature, such
az length and thickness of the point, its degree of sharp
ness, and the reverse. If one only is made it is well to
decide upon the E.M.F. of the current usually to be
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may be defined as the escape of magnetic lines of force
from their useful path in the iron to the useless circuit in
air, such as seen in Fig. 45 , where the useless flux b bears
quite an important ratio to the useful flux a through the
iron of the fields and armature.
The relation of this “ leakage co - efficient” (denoted by
the symbol v) to the question of cost and efficiency will
readily be apparent when it is considered that well
authorised tests prove conclusively that of the total flux
generated in the field -magnets of a dynamo, the leakage
lines are never less than 15 per cent . of the whole flux,
and may rise to such a heavy loss as 50 per cent. , accord
ing to the de ign of the field -magnets. In the case of the
“ Simplex ” type dynamo, where the value of the leakage
co -efficient may be as high as v = 2, the practical signifi
cation of this is that forevery two lines generated by the
magnetising coils one line escapes by leakage through air
and is totally wasted , and to make due provision for this
waste of one-half of the magnetic field more than double
the amount of copper, to that which would be necessary
if there was no leakage, has to be put on the fields.
Truly , a long way from our ideal of efficiency ! Mag.
netic leakageis found to vary much in different types of
carcases, the most marked difference being in the case of
Ironclad field -magnets, where v is often as low as I'2.
Put in its practical sense, this simply means that for every
ten lines which are to pass through the armature, twelve
lines must be generated by the field -magnets to allow for
the stray field which cannot be entirely eliminated .
Compare these figures with the former case cited , it is
hardly worth while devoting more space to the discussion
of relative advantages of Manchester, Kapp , Siemens, or
other types when the Ironclad stands so indisputably to
the fore ; so our remarks will be confined to a type of
Ironclad carcase developed by the writer, and correspond
ing to a modified form of “ Lahmeyer ” ( Fig. 46). This
type possesses, amongst other good points, the joint
advantages of both under-type and over-type machines.
It gives complete protection to the armature; and the

applied, and then to shorten or, it may be, lengthen the
piece of platinum until the best effect on that particular
circuit is attained. Needless to say , the former course is
the better of the two.
When first trying the break , the bath being cold ,
switch on a current of from 2 to 3 ampères at a potential
difference of about 45 volts. It may be of interest to
those uninitiated in the methods of glass-working to know
that they may substitute the glass tube of the simpler
kind of break in the following manner :-Obtain a short
hollow piece of young bamboo cane or, indeed, any tube
of non -conducting waterproof material of about A'in. in
diameter ; plug one end with wood , cork , or indiarubber,
and in the centre thereof bore a fine hole. In this insert
a piece of platinum wire and allow it to protrude inside
slightly as well as outside to the extent stated before.
To render the seams at the end watertight, apply a coat
of any paint or varnish at hand.
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Design .

By ALFRED H. AVERY , A. Inst.E.E.

( Continued from page 231, Vol. 11. )
CHAPTER V.
N the choice of a suitable field -magnet for our arma
IN ture the same broad lines of general all-round effi
ciency prevail . There is, indeed , a wide range of
types from which to make a selection. Great ingenuity
has been displayedby various designers in the formation
and construction of field -magnets.
It being understood that we are here dealing strictly
with bipolar fields, we can forthwith classify all
field -magnets into single magnet and double magnet
types. To the former class belong such designs as the
1 2 3
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Fig . 41 .
Kapp, the Simplex, the Edison , & c. , all of which may
be resolved into the general outline of Fig. 43. Of the
double magnet type Fig. 44 is a common example, and
although the disposition of the pole pieces (PP) and the
yokes ( y y ) in either case may vary much in practice,
the prevailing characteristics of either form remain.
The variations on the double magnet type are
almost innumerable - Manchester, Gramme, Siemens,
Labmeyer, &c. , &c.; but those in which the pole pieces
are completely surrounded by the yokes (known as the
“ Ironclad ” type) have certain marked advantages, on
account of the very slight loss sustained by magnetic
leakage, and the saving of copper thus effected in the
windings. This latter item completely outweigbs any
slight increase in cost and weight of metal in the carcase.
Too much importance can hardly be attached to reduc
ing, as much as possible, “ magnetic leakage,” which

latter being at medium height from the base does not
suffer from excessive vibration, as is often the case in an
over-type machine where the revolving parts have a high
centre of gravity ; neither is it so low as to render the
brush gear difficult of access.
Objections may be raised to the weight of such a type
of carcase, and itcertainly is very massive; but when once
the student can be brought to realise that cast iron is
cheaper than copper, he will cease to condemn it on the
score of weight , when by putting another 30 per cent of
iron judiciously into the machine a saving of about 80 per
cent. of copper may be effected, and with a large increase
in commercial efficiency as well.
The chief desiderata in any field -magnet are :
(a) Ample sectional area of iron at all parts, so as.
not to strangle the flux .
( b) Absence of joints in the magnetic circuit, which,
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if not fitted with extreme care, greatly increase the mag
netic reluctance.
(c) A good quality of iron, free from blow - holes and
slag.
of these , (a) is a matter for the dynamo-designer ; (b)
points to the advisability of having the carcase in une
solid casting ; while ( c) is a condition not always easy to
fulfil.
Steel castings would be far preferable to cast iron, were
it not for the difficulty in obtaining a decently clean cast
16

In practice, these relations are expressed as follows :
B
H
from which we get by inversion
B = uH ,
and
B
H
п
It is found that the application of a slight magnetising
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Fig. 42 .
ing. The special dynamo magnet steel of Messrs. Edgar
Allen & Co., of Sheffield, gives results superior even to
those obtained with wrought iron ; but the great amount
of work necessary in machining up the rough casting pre
cludes its use in a general way . Messrs, A. Day and
Sons, of Mark Foundry, Highbridge, turn out some very
creditable work in cast-iron , and, through the courtesy of
this firm , the writer has been enabled to carefully test the
average magnetic qualities of their metal, and can speak
very highly of it .
Iron possesses a certain property, termed “ permea
bility, " upon which its value for dynamo work depends.
If wehave a uniform magnetic field (which we will denote
by the symbol H ), and insert a piece of iron into it, the
field will undergo great changes at that point, the piece

force to iron increases the value of up to a certain point,
as though the passage of a few lines made it easier for
others to flow . This is represented by the curve plotted
out in Fig. 47, where the induction B is represented by
the abcissue and the permeability by the ordinates M. The
value of u being taken at various inductions we get a
series of points which are marked by small crosses on our
diagram ,and then joined by a curve drawn so as to cut
as many of them as possible.
This method of plotting curves is indispensable to
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FIG . 43.

Fig . 44 .

of iron collecting or condensing, as it were, the lines of
force around and in that space which it occupies, and
many more lines will now be present there than formerly.
This collection of lines in the iron is termed the “ induc
tion," and expressed by the symbol B. The ratio of
B to H gives the value of the permeability ( u ), in other
words, urepresents the multiplying power ofthe iron on
any magnetic field H.

FIG. 45.
the engineer, as it conveys at a glance so much more
to the mind than a succession of figures or formula .
For plotting these curves " squared paper " ruled in
lines 1-1oth in. apart is generally used , and can
be obtained at most stationers. The permeability
curve u thus shown in Fig. 47 can be divided into
three parts — the rise, the knee, and the fall ; and from it
we gather that if we wish to save copper in the dynamo,

6
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Annealed wrought - iron .

B
30,000
40,000
50,000
60,000
70,000
80,000
90,000
100,000
110,000
I 20,000
130,000
140,000

Grey cast iron.
B
25,000
30,000
40,000
50,000
60,000
70,000

u
2926
2857
2392
2166
1750
1386
856
407
161
64
28
18

иM
833
445
245
JI2
64
40

3000
2750

2500
2250
2000
1750

HAVALARI

it is unwise to push the induction in the iron much
beyond that point where the curve turns over, since the
addition of more magnetising coils, when that point has
been reached does not produce anythinglike a correspond
ing increase in the magnetic flux.
Now let us see what bearing this has on our subject.
Everyone is familiar with the law of the electric circuit
Ohm's law- and the factors which govern the flow of
current :
Electro - motive Force.
Current
Resistance.
In the magnetic circuit the same general likeness prevails,
only instead of electro-motive force, resistance and cur
rent , we write magneto ·motive force, reluctance and flux :
Magneto -motive force.
Flux
Reluctance.
Flux being the flow of magnetic lines, or the “ field " ;
magneto -motive force the magnetic potential due to the
magnetising coils of wire, i.e.:
MMF = Strength of current x turns of wire x 47,
and reluctance, the resistance which the iron offers to the
flux depending upon the permeability of that particular
brand of iron , the sectional area, and the length of the
circuit :
Length of circuit
Reluctance
Area x Permeability.
The employment of iron of poor quality in a magnetic
circuit may thus be likened to using metal of low con
ductivity in an electric circuit, in the one case cutting
down Aux, and in the other current, unnecessarily.
These formulæ being in the C.G.S. (centimetre-gramme.
second ) system , they are a little awkward to handle when
designing a machine in English measurements, and it will
be more convenient for our purpose to change the system
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FIG . 47
In the next chapter we shall follow up our course of
instruction by putting these theoretical facts to a practical
test in the designing of a small dynamo.
( To be continued .)

A Novelty in Small High - Speed
Engines .

Fig . 46.
of units, and boil down the whole formulæ into the simple
expression :
Ampère turns needed to produce a flux of one line :
Length
* *3132 ,
Area > Permeability
cr , briefly,
?
x3132
AT :
AN
The evolution of this formula will be evident to the
technical reader , while others will do well to take its
accuracy as proven . Since the student also is hardly
likely to be possessed of the requisite instruments or
skill to test the magnetic qualities of the iron he is
using , the following table, giving the average values of
permeability at certain inductions per square inch , both
of cast and wrought iron , will be found useful for refer
ance when designing machines :

HE following description of a wonderfully compact
pages of our contemporary, the Scientific Ameri
can, will, we are sure , be of very great interest to the
majority of our readers. As will be seen by the illustra
tion , the engine is of such small dimensions, power for
power, that its applicability to certain kinds of work ,
such as for launch or motor- car driving, is self-evident.
We have no doubt that a working model of this engine ,
which is certainly not beyond the engineering skill of
some of our readers, would be of the greatest possible
interest and value.
A simple form of engine which would occupy but little
space, and which , nevertheless, would develop consider
able power, has long been sought by manufacturers, for
the motors at present in use are not only very bulky and
heavy, but are often too complex in construction to be
readily controlled. The small high-speed engine, inven
ted by a mechanical engineer, Mr. Gabriel P. B. Hoyt,
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of Jamaica, Borough of Queens, New York City, and
which is illustrated below , will probably find its broadest
field of usefulness in automobiles and launches in which ,
as we have already remarked , high - power engines of
small size are of the utmost importance.
The engine in question comprises essentially a cylinder
in which a reciprocating piston is mounted, provided
with a slot into which the wrist-pins of two crank- arms
extend. The crank-arms are carried by shafts, which at
their extremities are provided with gearwheels meshing
with each other, When steam or any other motive agent
is admitted to the ends of the cylinder, a continuous
rotary motion is given to the shafts ivy the action of the
slotted piston on the crank - arms and wrist-pins. The
two shafts being geared together, a uniform rotary motion
is obtained without vibration, especially when the piston
starts on the return stroke, as the two shafts rotate in op
posite directions by reason of the connecting gearing.
The piston is always perfectly balanced ; for the oppo
sitely turning wrist- pins are at all positions of the stroke
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(Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue ,
London , E.C. , by remitting the published price and cost of
postage .)
PRACTICAL ENGRAVING ON METAL. By G. A. BANNER.
London : Hampton & Co. , 12 and 13, Cursitor
Street, E.C. Price 2s. 6d. nett.
This is a well -printed and handy volume on the gene
ral subject of metalengraving , written by a practicalman
for the purpose of instructing the amateur in the art .
Unfortunately, as in the case of so many treatises
on technical matters, the author is not too clear in his
descriptive passages, and the amateur who comes fresh
to the subject will , perhaps, find it difficult to follow
the instructions in some cases, owing to the fact that
Mr. Banner assumes a knowledge of the terms used by
the profession . At the same time, some sound advice
and really useful hints can be gathered by those who
care for the subject at all . We feel that the book would
be made much more useful if the chapter on “ Etching
on Copper ” ( which is treated in but a meagre spirit )
were deleted , and the space devoted to a more detailed
description of the tools, and more patient instruction as to
their use.
PRACTICAL DYNAMO BUILDING FOR AMATEURS. By
FREDERICK WALKER, M.S.E. London : Iliffe,
Sons and Sturmey, Limited , 3 , St. Bride Street ,
E.C. Price-cloth, 25. nett.
This book describes, in full detail , the construction of a
dynamo of about 11 h..p. capacity. Its usefulness is not ,
however, limited to the comparatively few amateurs who
would require just such a machine, as very carefully .
written chapters have been included on the subject of
calculating the winding of armatures and field -magnets
for any output, provided the gramme-ring armature is
used . This part is very carefully done, and should leave no
amateur an excuse for not calculating accurately the
winding for any such machine. The appendix has
some useful information on the subjects of forms of field
magnets , secondary batteries, electro plating, arc lamps,
and lighting circuits. The mechanical part of the work of
fitting up a dynamo or motor is very minutely described,
and the chapters on the commutator, bearings, and other
machined parts, are of the most practical and satisfactory
nature.
THE Boy's BOOK OF INVENTIONS. By RAY STANNARD
BAKER. London : Harper & Brothers, 45, Albe
marle Street . Price -- cloth , 6s. Postage 5d .
In the pages of this handsomely produced volume Mr.
Baker unfolds the wonders of modern invention in a
popular yet instructive style. He commences by describ
ing a voyage on the bottom of the sea in the submarine
boat, “ Argonaut,” the yarn being quite as good reading
in its way as the famous “ Twenty Thousand Leagues
Under the Sea " of Jules Verne, but has the additional
merit of being fact instead of fiction . The construction
of the boat is not only clearly explained , but is depicted
in a capital series of photographs and sectional and inte
rior drawings. Chapter II . deals with the marvels ofliquid
air, a subject which has recently been investigated by pro
minent scientists with very astonishing results. Indeed,
according to Mr. Charles E. Tripler, of New York City,
whose extraordinary experiments are described at length
in this book, the use of liquid air -as a source ofmotive
power - will not only revolutionise the design of motor
cars, but will solve the problem of aerial navigation. The
next section is devoted to the well -known achievements
of Signor Marconi in telegraphing across space, and in
Chapter IV. motor - cars are treated in an attractive
fashion. Mr. Baker next discourses on x -ray photo

..

A NOVEL HIGH SPEED ENGINE.
at equal distances from the centre of the piston . Any
suitable valve - gear can be emp!oyed.
We have seen, says the editor of the Scientific
American , a double engine of this type, which although
it occupied less than a cubic foot of space, developed
6 h..p . at 600 revolutions. The engine was only a rough
model, mounted on an old soap -box, and held in place
merely by the steam pipe ; nevertheless , despite the un
stable foundation , the vibration was hardly perceptible
either to the eye or touch .
By changing the construction of the valves the engine
can be converted into a gas engine, in which form it will
probably be especially serviceable in launches. The lack
of vibration, the large power which is condensed within
a small space, and the simplicity of construction in which
the usual crossheads and guides have been dispensed
with , are the chief points of interest in this new engine .

7.
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graphy, providing a very readable account of the startling
discovery of the eftects of the mysterious x rays by Dr.
Röntgen, and of the subsequent uses to which they have
been put. “ Tailless Kites : What they will do, and how
to make them ," is the title of Chapter VI. , and this por
tion of the book will doubtless be much appreciated by
the average boy, who is yearning for something to make,
for, in addition to much interesting matter dealing with
kite-flying generally, there are some very practical in
structions and dimensioned drawings showing how a
modern box -kite should be constructed. The story of the
phonograph ; the story of the tallest building in the
world ; and a chapter on flying and flying -machines com
pletes the scope of this most fascinating volume. The
book is strongly bound in an attractive cover, and is well
printed on high -class paper. A special word of praise
must be given for the illustrations. Not only are they
numerous and really excellent in their production , but
the subjects ofmanyof them are of unique interest. As
examples of this latter feature, we may quote the illustra
tions of the construction of the " Argonaut,” the photo
graphs of experiments with liquid air, and the photo
graphs of kites and flying machines in the air. While we
consider the book as an admirable one for stimulating a
boy's appetite for scientific knowledge, we feel sure that
many of our readers of more mature age will peruse it
with the keenest interest.
THE MODERN SAFETY BICYCLE. By H. A. GARRETT,
A.M.I.C.E. London : Whittaker & Co. , 2 , White
Hart Street , Paternoster Square, E.C. Price-cloth,
38. Postage 3d.
Although the literature of the cycle is already some
what extensive, we believe this book will receive a very
hearty welcome from those lovers of the wheel who are
fortunate enough to make its acquaintance. The book
is written by an engineer, but it deals with the mechanical
construction of the modern rear driver from the user's
point of view rather than that of the designer and manu
facturer, and it is but too frequently he case that the
rider of a cycle knows little or nothing of the constructive
details of his machine. With this volume as his guide
however, he can speedily put himself au fait with the ad
vantages and disadvantages of the various types of frames,
bearings, wheels, tyres, gearing, cranks, pedals, gear
cases , and saddles, and with the knowledgethus obtained
he will be able to exercise a well-informed judgment
when choosing a new machine. Further than this, he
will be able to understand the proper treatment and ad
justment of the parts to secure the best results, and will
be far less likely to need the assistance of the local repairer,
except in cases of actual breakdowns.
Although the
mcchanical features of a cycle are thoroughly entered into,
the reader need not fear that he will be unable to follow
the explanations by reason of his lack of engineering
knowledge. The author writes in a very simple and
lucid style and is careful not to employ any technical
terms without making their meaning quite clear to the
uninitiated . The illustrations are numerous and well
chosen, and include five plates of working drawings.
THE MANAGEMENT OF SMALL ENGINEERING WORK
SHOPS. By ARTHUR H. BARKER, B.A. , B.Sc.
Manchester : The Technical Publishing Company,
Limited, 33, Whitworth Street. Price 7s.6d. nett.
This book is of a special inierest from the fact that it
supplies a good bird's-eye view of the whole of the opera
tions which take place, as should takr place, in a manu.
facturing engineering workshop The ground covered
extends, so to speak, from the table of the manager's
private room to the men's pay office, and the whole of
the routine, including ge eral and drawing offices, stores,
shops, time- house, & c., come in turn under review . Only
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a very varied experience- which the author claims to have
had-could possibly enable a writer to deal fairly with so
wide a range of subjects, and although we feel now and
then at variance with his methods, we cannot deny Mr.
Barker's general fitness for the task he has set himself.
At a time when most authorities deem it the one thing
necessary to blame the workman and cut down his wage,
it is at least refreshing to find a man, of large experience,
strongly maintaining that good workmen , good wages,
and good treatment are the cheapest in the long run, and
blaming bad management as the cause of much waste and
loss of trade. As a remedy for the latter, a good part of
this book deals, in considerable detail, with the various
books which should find their places in each shop or
office, so that nothing of importance shall be left to any
man's memory . It is somewhat hard to believe that quite
so much book -keeping is necessary, but we are inclinedto
think the author is theoretically right. At any rate, he
describes a perfect system from which any manager could
take just so much as he felt to be necessary in his own
case. Draughtsmen will find this a handy and useful
book of reference, and they may be agreeably surprised to
find their office work for once treated with that impor
tance in the scale of things which it deserves.
Building Model Boats. Edited by Paul N. HAS
LUCK . London : Cassell & Co. , Limited , La Belle
Sauvage Yard, Ludgate Hill , E.C. Price is.
The scheme of this little book is ambitious, as may be
judged from the table of contents. These include the
building, rigging, and sailing of model yachts of various
designs, the construction of two types of engines for
model steamers, a chapter on the building of a model
Atlantic liner, and one on making a showcase for a
model boat. A good index is provided, and the illus
trations are excellent and numerous. The only criticism
of importance that we feel bound to add is that the types
of yachts shown , although good workmanlike boats, are
not of the up- to -date design which would commend them
to the majority of model yachtsmen. At the same time,
those who are preparing to enter the field of model yacht
or steamer construction will find their capital, to the
amount of a shilling, well invested in a copy of this
book .
DESIGNING AND DRAWING FOR BEGINNERS , No. 1 ;
WOOD -CARVING FOR BEGINNERS, No. 2 ; PICTURE.
FRAMES BY Novel METHODS, No. 3 ; Useful Arts.
and Handicrafts Series. London : DAWBARN AND
WARD, 6, Farringdon Avenue, E.C. Price 6d .
each.
The general appearance and get- up of this series of
weekly publications is quite admirable, and the illustra
tions are numerous and practical in character. On the
question of designing and drawing, which forms No. 1 of
the series, while we do not necessarily agree with the
author's firm belief in the possibility of making satisfac
tory elaborate designs by the mere repetition of detail,
there is no doubt the book is on good lines. The second
book , on “ Wood -Carving,” is notable for the section on
“ Tools and Wood ” for wood -carving, which is excellent.
The designs shown are good examples of old pieces of
carving, but it is a matter of regret that only one specimen
is given of carving executed with the “ sweep cut, ”*
which is practically the whole art of woodcarving proper.
It seems a pity that this important subject should be
relegated to a secondary position, whilst spot and chip
cutting are given such prominence. Some very clever
devices are described in the third book under considera
tion, and as most people are interested in the subject of
picture -írame making — which is a much simpler art than
is usually supposed this number should be in consider able demand.
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ELECTRIC LIGHTING AND POWER DISTRIBUTION.
By W. PERREN MAYCOCK , M.I.E.E. London :
Whittaker & Co. , 2, White Hart Street, Paternoster
Square. Volume I. Fourth edition. Price 6s .
This book contains so much really useful and well
arranged information, to say nothing of the excellent
illustrations, that we very much regret the necessity of
finding fault with the author on his choice of title, It is
true that he further describes the work as “ an elemen
tary manual of electrical engineering,” but this hardly
reconciles us to the first hundred pages of very elemen
tary matter, and we grudge the space devoted to electric
bells, Leclanché batteries and pushes. However, that
objection having been passed, there is nothing but praise
for the remainder of the volume. The author soon
plunges into the real subject, and we get an excellent
chapter on electrical measurements and measuring instru
ments. The two chapters on dynamos prove excellent
reading, and we have no doubt our electrical readers
would find this part of the book immensely attrac
tive, whilst the descriptive matter is practical, clear
and reliable. Commutators appear to be well illustrated ,
the cross connections of a four -pole armature and its
commutator being specially interesting from the difficulty
many amateurs appear to have in understanding this
arrangement. As thevolume is intended for students
preparing for the preliminary and ordinary grade examina
tions of the City and Guilds of London Institute, sets of
suitable questions are arranged at the end of each chapter.
THE ELECTRIC WIRING AND FITTINGS DETAIL Book .
By W. PERREN MAYCOCK , M.I.E.E. London :
Whittaker & Co., 2, White Hart Street , Paternoster
Square. Price 2s. 6d.
This is a book containing one hundred perforated sheets
for particulars of wiring and fittings done at any place.
The sheets are fully ruled with columns for the various
items, a space for wiring diagram , and are printed on
good smooth -surface paper, and strongly bound. The
pages measure 13 ins. by 84 ins. , and we do not doubt
they are well suited for the purpose of making a complete
record of any job executed .
PROBLEMS IN MACHINE DESIGN. By CHARLES H.
INNES, M.A. Manchester : The Technical Publis
hing Company, Limited , 33, Whitworth Street,
Second edition. Price 4s. 6d. nett.
The usefulness of this work is well assured by the fact
that the author, in his official capacity at the Rutherford
College, Newcastle -on - Tyne, has been specially com
mended for his manner of imparting instruction to
engineering students, by the Examiners of the Science and
Art Department in Machine Construction. The aim of
the book is distinctly to supply engineering students who
are entering for the more difficult examinations ( 4.8.,
Honours in Science and Art Department, or the Techno
logical Examination with a text-book which shall act
as a connecting link between the theoretic calculations
of the scientist and their practical applications in the
actual engineering world. A cordial welcome awaits all
such attempts, for the practical engineer too often looks
askance at the formulæ he imagines too difficult of com
prehension , and the mathematician rarely makes his
appearance in the “ shops. At the same time we are
glad to note that Mr. Innes recognises the fact that
intuition and tabulated experience are genuine factors in
the true engineer's practice, and although they do not
enable a man to dispense altogether with calculation, yet
he can by their aid save much time and labour. It is
not, of course, clained that this book covers the whole
ground of machine design , but it is difficult to imagine
any better selection ofproblems than those presented.
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Three Ways of Making Simple
Model

Tug

Boats .

By GOELETTE.
ERE are three ways in which one can make a little
HΗ
working modeltug- boat without the use of cylin
der or flywheel, and with the simplest of tools
and materials - the former consisting of an odd file or two,
a strong pair of scissors, a soldering iron, and a small
drill -brace and drills ; the latter of some very light tin
plate and a few pieces of small gauge brass tubing.
We pre -supposethe possession of a hull, which should
be 18 ins. or so in length and constructed , for preference,
PITA Noire
- Fanwel
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Fig . 1 .
of metal, or in any case as lightly as possible. With a
little ingenuity a simple boat with angular bilges, some
what after the fashion of a shooting punt or the class of
small sailing boats known as sharpies, can be made from
strips of tin - plate.
The principle of reaction is in each case the source of
motion, and a glance at the drawings with a word or two
of explanation will suffice to make clear the manner of
its application.
The first system consists of a little boiler (preferably of
light brass, as a tin -plate boiler soon corrodes) from
which issues, througha fine nozzle , a jet of steam which
impinges upon a light fanwheel having ten or twelve
blades bent at an angle of 45 degs., and slightly concave
on the inner surface ; this fanwheel runs on its spindle in
the stern tube, which is placed at an angle so that water
cannot enter the boat, and turns a little propeller, the
three blades of which must be bent in the same direction

FIG . 2.
as those of the fan. The spindle must, of course, be made
to rotate with absolute freedom , as otherwise friction
would greatly reduce the limited power at command.
In the second method the jet of steam is made to enter
the enlarged mouth of a tube leading down to the stern
under water, and by carrying down air with it causes a
reaction which propels the boat. The jet alone issuing
from the boiler would do so, but its power is more
effectively applied as described .
Were the steam -jet brought down to the stern, its
effect would , of course, be nil, as condensation would take
place.
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The exact position of the jet in both these models,
requires a little careful adjustment.
The third method is the simplest of all , the whole motor
consisting of a piece of tubing bent into a ring at the
middle (this needs to be done carefully) and with the
two ends brought down-one on either side of the stern .

Cova morre RAM
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FIG . 3.
post ; on heating the coil with a lamp, a sort of circula
tion is set up and the little boat forges ahead.
Naturally, in view of the very small amount of power
developed, one must not expect these little models to do
wonders, but be well pleased if they make a successful
voyage in the family bath or other equally tranquil and
secluded waters.

How to Start a Workshop.

By “ ATLAS. "
( Continued from page 194 , Vol. 11. )
ILES form a most important portion of the equipment
of the model-maker's workshop, and it is highly
necessary that a good assortment should be chosen .
The purposes for which files are used are various. Some.
times a file is required to reduce a piece of metal to a cer
tain size or shape, while in other cases it is used to remove
roughness and unevenness of surface and to impart a
smooth finish. It is obvious that one kind of file will not
suit all classes of work , and that the choice of a file must
therefore be made to suit the particular piece of work in
hand.
Files may be classified according to their shapes, and also
according to the degree ofcoarseness oftheir cutting teeth.
As regards shape, the following are the principal classes :
Flat , half-round, round , triangular or three -corner, and
square. A flat file is used for removing superfluous metal
from a piece of work, or for truing up or finishing Alat
surfaces. Half-round files are intended for filing inside
holes, and for working round hollow surfaces ; while
round files are almost always used for enlarging holes or
slots. Three-corner files are very useful for cleaning out
the sharp corners of square holes, slots, keyways, & c., and
also for sharpening saw teeth , or for filing nicks in a piece
of steel before breaking it off. A square file is useful for
filing out square holes, keyways, slots, &c. There are a
few other shapes of files intended for ecial purposes,
such as key -making, & c., which are of occasional use in
model work , but which it is not necessary to refer to in
detail in these articles.
The above mentioned files are usually divided into
sub - divisions, according to the nature of the teeth, the
principal being rough , bastard, second cut, smooth , and
dead smooth . As a rule, it is only very large files which
are made with rough.cut teeth , and for all ordinarymodel
making requirements, a bastard - cut file will be found
quite rough enough . Bastard and second -cut files are, of
course, used for roughing out, or, when it is necessary to
remove a considerable quantity of metal, but for obtain .
ing exact size and a smooth , or dead -smooth file is
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required . The following assortment of files will be found
a very good selection to start with, while other sizes can
be added when found necessary :
I flat bastard file
12 ins. long.
I2
I flat second - cut file
3
10
I flat bastard file ...
I flat second - cut file
Іо
8
I flat bastard file ...
8
i flat second - cut file
8
I flat smooth file ...
8
I half -round bastard file
8
I half- round second - cut file
8
I round file ...
8
I three-corner file
8
I square file
6 99
I square file
and a few smaller assorted files about 4ins, or 5 ins. long.
It is not absolutely necessary to purchase all these before
starting work , but they should be acquired as early as
circumstances permit, as a good assortment of files is a
great help in achieving satisfactory and accurate work .
Bear in mind that really good work cannot be done with
worn out files, apart from the consideration of the much
harder work necessary to make them cut. A new file
should , as far as possible, be kept for use on brass ,
copper, or gunmetal. When the file ceases to cut weli
on these metals, it may be used with advantage on cast
iron , and when it is further worn it will still cut well on
wrought iron or steel,
It is important to see that the file-handles are put on
straight, and that each file has its own handle. Further ,
the files should be kept in a rack at the back of the
bench, or at anyrate, should not be allowed to knock
about on top of one another and so break the teeth . The
work to be filed should be fixed in the vice, about level
with the operator's elbow. The handle of the file should
be grasped in the right hand with knuckles downwards,
while the opposite end of the file should be tightly held
between the thumb and first finger of the left hand, the
hand being closed with the thumb uppermost. Where
heavy filing has to be done, however, the end of the file
may be grasped by all the fingers of the left hand,
pressure being applied from the butt of the hand at that
end, and from the base of the thumb of the right hand. The
file should cut only on the forward stroke, so that the
pressure should be relaxed on the backward stroke. Start
with firm steady strokes, keeping the pressure and the
direction of the stroke as even as possible. The left foot
should be about 6 ins. to the left of the vice, and the right
foot opposite the vice and about 15 ins. in the rear. After
about every dozen strokes of the file the direction of
motion should be slightly changed. The marks of the
teeth will then cross each other, and it will be quite easy ,
to see whether the file is cutting in the desired place or
not. The correctness of the work should be frequently
tested by applying the edge of a steel rule or square.
Oil or grease, or even fingers, should not be allowed
to come into contact with the surfacebeing operated upon ,
as it will make the file slip over the work instead of cut
ting. A good file should never be used on the skin or
outer surface of a casting , as otherwise the hard nature of
the surface and the sand imbedded therein will soon spoil
the cutting properties of the file. An old file, or a ham
mer and chisel, should be used to prepare the way for a
good file. Most flat files are provided with one plain ,
uncut edge, the object of this being to permit the file to
be used up in a corner without doing any damage to the
side of the work . When filing out a hollow radius or
curve, do not file straight backwards and forwards, but
give the file a sweeping motion from right to left, or vice
versa , as suits the curve being filed.
( To be continued . )
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Cheap

Driver

Chuck .

By H. S. BOORMAN .
' HE driver chuck described in the following was
Thmadefor a bucklMathebest ins. centre, which was
minus that appliance when bought. To buy the
thing new would cost from 10s. upwards, and then would
have to be fitted and made to run true, which again
would , of course, cost extra , unless the purchaser did it
himself ; and while he was doing this, he could make the
whole thing complete with but little further trouble ; the
total cost being about 6d . or Sd .
The first thing to do will be to get an iron or steel
nut , which will screw on the mandrel nose of the lathe.
Nuts with 12 , 58, or 34 -in .Whitworth thread can be
bought at any ironmonger's for id. or 1 /2d. Screw the
nut on the mandrel, and turn the angles (as represented
by the dotted lines, Fig. 1 ) off so as to make, as it were,
a round screwed collar of it , as the full lines, Fig. I.
A gas-reducing socket, 34 x 38 ( Fig. 2) is next required.
Chuck the small end of this in the lathe, and turn oft as
much of the thread as is necessary to make it a tight
driving fit on the turned nut . Drive it on as true as
possible, and drill and tap for three or four 3-16ths-in.
pinsthrough the socket and nut, as end view, Fig. 3. Be
careful not to drill and tap right through into the nut thread,
else it will require re -tapping to make it fit the mandre
SOCKET

co
Fio 1

NUT

ThePINS
Fig 2

FIG 3

78 PINS
FIG 5

Fig 6

again. These pins must fit very tight indeed , else the
thing will fall to pieces when at work through the vibra
tion of the lathe. They can be filed off. Again chuck
the small end and face the back of the nut up , to ensure
it a firm and true seating on the lathe mandrel.
Now obtain a piece of round steel, about 58 or 4 in. ;
and either get it screwed with a 38 -in . gas threadand screw
it into the small end of the reducing socket , or fit it in the
same way as the nut was fitted in the large end , The
writer cut a thread on the end of a cold chisel, and
screwed it into the socket. It only wants a piece about
34 in . long ; so it really wouldn't hurt any cold chisel.
Whichever way the steel is put in , it must be tightly
pinned in the same manner as the nut. It is now already
for turning and trueing up, which is the next opera.
tion. To save your tool, it is best to file the hard
scale off the gas socket with an old file and then turn
the whole thing up. When turned all over, swivel
round the top slide of the rest and turn the steel tip con .
ical the same angle as the back centre of the lathe.
Turpentine or soap and water is a good lubricant while
turning the steel centre.
To drive the work a driver is necessary. Drill a
3.16ths-in. hole right through both sides of the socket
as at A, Fig. 5 , and also through one side at right
angles to the first ( B, Fig. 5 ). File the first hole square
right through, and fit a piece of 3-16ths-in. square steelbent
atrightangles. The other hole is to be tapped, say * in.
Whitworth , and a setscrew filted so that it will engage
with the driver and hold it firm in any position the lathe
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carrier or work may require. It is then ready for use.
One or two drivers extra are very useful, a shorter one
and a longer one for different jobs. The reducing socket
may be obtained from an ironmonger's or gasfitter's shop
for about 3 d., and a A -in. setscrew for id. , likewise
the small bit of square steel. To those not conversant
with gas barrel threads, it may be mentioned that the
sizes are taken by the bore of the tube and not by the
outside diameter. A 34 - in. tube measures about
i inch over all, and a 38 -in. tube about 56 in. over all ;
so, therefore, the reducing socket , 34 in. x 38 in., will
measure about 1 in. inside the large end and 58 in.
inside the small end , and outside will be about 138 ins .
and 7s in. , respectively. The chuck complete measures
about 2/2 ins. over all , not including the driver, and
appears something like Fig. 6.
The figures are not to
scale or size, but to simply give an idea of what is meant.

Experiments with Perforated
Yacht Sails .
N our contemporary, The Scientific American for Octo
INber 21st, 1899, appears an interesting article, in which
Mr. Walter Burnham relates the results of some
experiments on the construction of boat sails. He tried
sails composed of a number of detached perpendicular
strips, and also sails with various shaped perforations.
The general results of his experiments he expresses as
follows : - “ In running before the wind, all sails set at
right angles to the wind are materially benefited by hav
ing holes in them through which the wind may escape and
thereby lessen the height of the cone of dead air that
rests on the sail . In beating , the sails are subject to a
very much greater windage than they would be if there
were no openings in them. Each section may be con
sidereda little sail, on the hoist of which the windage is
felt. When a large sail is composed of a number of
small sails, the ' windage' of the large sail is very ma.
terially increased, as has been explained above, and this
' windage' or direct contact of a substantially dead
ahead wind is so material that unless the advantage
gained by getting rid of the spilled ' wind is very great
the ' windage' is materially felt, the result being that
while any one of the forms that I have tried causes the
boat to move at least one-half faster on a certain wind
(that is on wind particularly adapted to the slant of the
members and their spill '), on any but that certain
wind it is a trifle slower than an ordinary sail. Taking
the whole field and sails as they are used , the old form of
sail, that is, the sail having no openings in it, is best ."
The foregoing experiments were conducted on full -size
boats, but it would be interesting to learnwhether the
same conclusions hold good in models. Readers who
want to strike out a new line in model yacht sailing
might do worse than try a perforated or “ strip ” sail and
see how it answers.
The usual meeting of the Bradford branch of the
Society of Model Engineers was held at the Bradford
Coffee Tavern , Tyrrell Street, on Monday, December
4th, 1899. From 7 to 8 o'clock the time was employed
in an inspection of models supplied by the members.
Mr. T. H. Wilson showed a highly finished vertical
electric light engine ; Mr. F. B. Cordingley, patterns of
Martin's 5.in. centre screw.cutting lathe ; Mr. J. Cor.
dingley, horizontal engine patterns. Mr. T. H. Wilson
gave some remarks on the engine which he showed and
had made himself. The meeting closed with the addition
of four new members. The next ordinary meeting wil
be held on January 8th , 1900 , at the Coffee Tavern ,
Tyrrell Street, Bradford.
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' HE above drawings represent the lines of a 10 rater
TH model sailing yacht which I have recently designed
and built, and the favourable speed-results which
this boat has given enable me to confidently recommend
the lines to those readers of this journal who wish to
build a fast craft. The task of building this boat should
be approached in the following way.
First prepare a full- size set of lines from the above
drawing, afterwards transferring them on to tracing
paper and then on to the wood . This can easily
be done, as the drawings are shown exactly one-fifth
of the full -size. Then plane up the three pieces
for below the water-line to exactly i in. in thickness.
The top side piece need be planed on the bottom side

only. Set off the half-breadths on these from the draw .
ings, on the upper side. The wood is now ready for cut
ting, which should either be taken to a band -saw or cut
outwith a bow -saw . After cutting,put all the pieces to.
gether as if you were going to glue them up. Then turn
the block over, and run a pencil round the edges which
have been cut. You must then decide what thickness
your boat is to be when cut out. This thickness will
be set off on each piece as shown in section 4, and then
cut out.
When this is done your boat is ready to glue up and
cramp together. It must remain cramped together till
set hard , and will then appear as in section 4. When
quite hard, release all the cramp-screws which you have

!

MODEL

TER

13

The Model Engineer and Amateur Electrician .

January , 1900 .

YACHT .

PAXTON .

oo

A

0
3

211

CLWL

1 12

678910

Section of Lead Keel

A

0

1 2 345

D

MID TOP SIDE
NOTWANTED INPLAN
W.L.1.

W.L. 2.

2
bartacant

1-1WB
fonosus1:.

WATER
BULKW
-TICHY
3
07

W.L.3.

YEHWAY

ULL SIZE.

used to hold her fast, and she is now ready for the being
cut into final shape. After getting the model shaped,
and inside cleaned out, she will then be ready for
fastening, which should be done by wiring the parts
together. The wires should be sunk in Alush on out
side, and wisted up on the inside upon a piece of
perforated zinc. These fastenings should be 5 ins. apart,
and should extend about 78 in. above joint, and % 8 in.
below .
The deck, beams, and fins should then be prepared .
The beams should be tailed into the side, and the fins
mortised through, and the deck put on over allafter the
inside bas peen properly coated with paint. The deck
must bebedded with white lead, and nailed or screwed

on. Then clean the projecting edges off Aush with side
of boat. The hull is now ready for painting, which can
be done in any way you like -black, white, or brown
(roughly ).
Next prepare the lead keel (in this case in two pieces)
and screw together. The boat should now be floated in
a tank, so as to see the correct trim . She is then ready
for her finishing paint. The mahogany beadings, hatch
way, and mahogany middle line work , are then put
on and varnished altogether. Next the fittings are put
on. The sails and spars must next be made, but this
will be treated in my next article.
( To be continued. )
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Design

for

Express

a

Model

Single

Locomotive .

By E. L. PEARCE .

The shown in theaccompanying photograph and
by the drawings in the supplement, was built
about sixteen years ago, and is still in excellent running
condition. It was the first complete engine I made. My
previous experience consisted in repairing a small hori
zontal engine, 1 in. bore and i in . stroke, and helping a
friend to finish a 34 in . by 1/2 ins. horizontal engine,
which had link motion, and rebuilding an old vertical
boiler by fitting inside firebox with water tubes. I mention
these facts merely to show that this engine can be built
by any reader of this paper, who has had only a slight
amount of practice in model engine making. I had
studied locomotive construction and made many drawings
before starting on this model , and my idea was to make
an engine that would run well while keeping to general
proportions.
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and a groove turned %s in . wide and 1-16th in . deep and
filled with cotton. They have not been repacked since,
and work with very little friction and seldom get any oil .
The side frames were next put in hand. The outline was
accurately lined out and holes drilled just outside, ys in.
diam . and i 16th in . apart, the metal lett between them cut
through with chisel, there being less distortion to the metal
than if they had been cut out entirely by the chisel. The
two plates were then flattened and rivetted together in
two or three places; then filed up true to shape, taken
apart and extra pieces of yg in. brass rivetted on to form
the axle- box guides.
Patterns were made in wood for driving and carrying
wheels, eccentrics, and straps , and cast in brass. The
castings for driving -wheels were mounted on a wood
face- plate for turning flange tread and face of wheel, and
bored for axle ; a recess was turned in another wood
chuck to take rim of wheel for turning inside face, and
slightly tapering hole for axle.
The axles came next , and were turned out of best iron
rod , the seating for eccentrics being left slightly larger
than wheel seat, and the journal for bearings made
5 16ths in. diameter and 38 in. long. Before fixing the

MR. E. L. PEARCE's Model SINGLE EXPRESS LOCOMOTIVE .
( Working drawings of the above engine are presented as a supplement with this issue. )
The general outline resembles the “ Lady of the Lake”
class of engine of the North Western Railway, which was
one of the best proportioned and prettiest engines of its
time. The model is built to a scale of nearly 5/8 in. to
I ft. or one-twentieth full size. The driving-wheels being
4 ins. diam . and cylinders & in. bore and 1 % ins. stroke,
represent a 6 ft. 8 ins. driving -wheel and cylinders 15 ins.
by 23 ins.; so that the boiler could be made larger rela
tively to the cylinders and wheels. The position of dome
with spring balance safety valve on top, form of regulator
in dome, and the tender with inside frames, &c. , is after
Mr. Stroudley's practice on the Brighton Railway. The
cross head and single slide bars are similar to those put
on the S.W.R. locomotive by Mr. Adams,
I commenced the engine by buying a pair of cylinders
bored out and ports cut, the other parts being in the
rough ; but I found that the boring had been badly done,
and so took a rough cut through them and lined them
up with best drawn brass tube fin. inside diam. and
1-32nd in . thick, and sweated them in. Then I finished
off the cylinder covers and steam chest, valve, and ground
the faces true.
The pistons were turned to just slide easily in cylinders

wheels on to axle the eccentrics were turned up and bored ;
holes were drilled through thickest part, and tapped for
% in. screws for fixing to axle when adjusting slide
valve.
The straps were first cut in half through the lugs,
filed flat, and soldered together ; holes were then drilled
through the lugs, the strap held in selt-centreing chuck,
and bored out to suit eccentrics; they were then unsol.
dered , and the holes through lugs tapped for screws
on one half and enlarged to clear screws on the other
half.
The axle -boxes for driving.axle were cut in half
on the horizontal centre line, and made wide enough for
a bolt to pass through each side of journal for bolting to .
gether. The boxes for leading and trailing axles were
fitted with a keep in the usualway. All the boxes could
be put in place after the wheels have been keye s fixed
to their axles ; the grooves at sides of boxes
filed
ere
out to slide easily between the guides. The
S
made of hard brass wire ; those for the dr
are supported under the boxes, but for
wheels the springs are above the axle and in
and, as they could not bear on centre of a
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weight was transmitted to centre of box by a cross - bar,
as shown in Figs. 3 and 4. In the case of the trailing .
wheels the springs could not be placed over the boxes,
as the firebox extended over them ; short levers were
made, the centre taking the weight from the frame , the
forward end of lever resting on axle - box and the rear
end pulling on a spring supported by a bracket fixed to
side frames ( shown in Figs. 4 and 5 ) .
The cylinders were next fitted to the frames ( the flange
being placed inside to keep the engine a reasonable width );
they are slightly inclined to clear leading- wheels, about
i in 27 .
The slide - bars are made from rolled steel, 5-16ths in. by
} in. , and fixed above the piston -rod, the bracket carry
ing the outer end , and all other angles and brackets are
made of sheet brass 1-16th in. thick . The crossheads
were built up of sheet brass , and soldered together in less
time than it would have taken to make a pattern and
finish up the castings. A piece of i 16th in. sheet
filed up
brass was first bent into this form
ſand pieces
out of 5-32nds in. brass to form the sides of solid piece
filled up the end to take the piston rod .
The connecting rods are made from ys in. brass, the
big ends being made to form a block of gunmetal cut in
half, soldered together, bored , and faced up on a mandrel,
the connecting rod being let in and soldered , the little
end is bushed with brass, the pin being 5-32nds in. diam .
The foot- plate is of 1.16th in . brass, and in one piece ,
and is secured to frames by several angle brackets
rivetted or screwed to frames. It helps to keep them square .
( To be continued. )
[The completion of this article and further detail drawings
will appear in our next issue. - En . M. E. )
The Society of Model Engineers.
HE annual general meeting of the Society of Model
,
don Street, E.C. , on Tuesday , November 14th ,
at 7 p.m. Mr. Percival Marshall was in the chair and
presided, over thirty members being present. The minutes
of the previous meeting having been read andapproved,
and four new members elected , alterations to Rules III . ,
VII . , and XIV . were proposed , and unanimously adopted ,
also an additional rule ( XV . ) relating to Provincial
Branches.
The CHAIRMAN , as hon . treasurer of the society, then
read and commented upon the Statement of Accounts, and
pointed out that although the balance in hand would not
cover the deficiency resulting from the expenses of the
Conversazione recently held , sufficient funds had already
been received, for the present session , to more than meet
such loss . A vote of thanks, proposed by Mr. J. WILIS
and seconded by Mr. H. A. BENNETT, was unanimously
accorded to the retiring officers, and the CHAIRMAN then
asked for nominations for the present session. Mr.
Percival Marshall was proposed as chairman by Mr. J.
Wills and seconded by Mr. A. LOEBL . Mr. J. Č.
Crebbin was proposed as vice- chairman by Mr. W.
BLANEY and seconded by Mr. N. H. SIMMONS. No
other nominations being made for these posts, these gentle
men were unanimously declared elected.
The three members of the society - Messrs. W. J. Ten
nant, A. M. H. Solomon, and E. L. Pearce, who were
formerly on the committee, were proposed by the CHAIR
MAN, and seconded by Mr. J. C. CREBBIN, to form the
committee for the ensuing year, with Mr. H. Sanderson
(the late secretary ) to act as the fourth member of the
executive. As no other names were brought forward ,
these gentlemen were declared elected. Mr. Percival
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Marshall was proposed for the post of treasuier, and
unanimously elected. In place of Mr. Herbert Sander
son , who resigned his secretaryship amid general expres
sions of regret from the members present, Mr. F. E.
Powell was proposed , seconded , and elected as the secre .
tary for the coming session .
The CHAIRMAN then asked for a general discussion of
suggestions for furthering the objects of the Society.
Several suggestions were brought forward, one of the first
being made by Mr. SIMMONS, who proposed that some
distinctive badge be worn by members when making
visits to the South Kensington Museum on the Society
evening, so that all these birds of a feather could see one
another and flock together to view the Museum models.
Another suggestion brought before the notice of the Society
by Mr. Sanderson, had been madebyMr.T. Healey ,of Llan
dudno, to the effect that the Society should purchase a set
of castings of a small model which should be finished by
the members in detail, the parts being then assembled
and fitted. When complete, the model was to be the
property of the Society. The suggestion was much ap
preciated and freely discussed, and finally referred back
to the committee for consideration. It was then pro
posed by Mr. N. H. SIMMONS that the Society should
obtain an album to contain photos of the works of the
members, together with a short description of each
“ work,” so that a tangible record of the labours of the
members might be preserved. Suggestion adopted , Mr.
CREbbin at once offering to present theSociety with the
album , and Messrs. Hudson and Wills agreeing to take
the photographs, offers which were unanimously accepted.
Mr. BLANEY then re-opened the great “ Track
question, which wasfreely discussed, many schemes being
brought forward and explained. As the outcome of the
discussion, it was decided to proceed at once with the
erection of a length of straight , adjustable-gauge railway
track for the purpose of testing the running and hauling
powers of the locomotive stock of the Society. Upon
this, Mr. A. M. H. SOLOMON agreed to provide, free of
cost, all the necessary wood for the new railway, Mr. E.
L. PEARCE offered the brass chairs, Mr. H. S. BOORMAN
the rails, and Mr. W. BLANEY the skilled labour to con .
struct. The generous donors were combined into a com
mittee for the purpose of carrying out the scheme, and it
was thought probable that the new line would be in
operation in the first month of the New Year.
The CHAIRMAN then announced that at the next ordi
nary meeting of the Society on Monday, December 4th, a
paper by Mr. A. M. Bushell on “ Brakes for Model
Locos ” would be read, and the meeting then adjourned.
THE DECEMBER MEETING.
The December meeting of the Society of Model Engi
neers was held on Monday, December 4th, at the
Memorial Hall , Farringdon Street, E.C. , at 7 p.m. , and
thirty -three members and friends were present. The
chair was taken at 8 o'clock by Mr. Percival Marshall , and
after formal business had heen disposed of a paper upon
“ Brakes for Model Locos," which was written by Mr.
A. M , Bushell, was read by Mr. H. Sanderson . A dis
cussion , in which Messrs . Bushell, Sanderson , Burnham ,
Powell, Crebbin, A. M. H. Solomon , and E. L. Pearce
joined , took place after the paper had been read, and
several ideas and suggestions came up for consideration.
It was afterwards announced that the new railway
track would probably be in operation at the January
meeting of the Socieiy, to be held on Tuesday, Janu
ary 9th, and that most of the evening would be devoted
to trials of several locomotives belonging to members of
the Society. Amidst considerable enthusiasm Mr. E. L.
Pearce was unanimously elected locomotive superinten
dent of the new line, and Mr. W. Blaney was elected
traffic superintendent of the same.
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After inspecting several models which were on view,
the members dispersed at 10 p.m.
THE Next MEETINGS.
The next meetingof the Society will be held on Tues
day, January 9th ,at 70'clock atthe Memorial Hall,Farring.
don Street, E.C. At this meeting it is hoped the Society's
new locomotive track will be ready for use, in which case
most of the evening will be devoted to trial runs under
steam of several members' locomotives. The track will
be 30 ft. long, in 6 ft. sections, capable ofbeing raised at
each end to form inclines. The gauge will beadjustable
to anything from 72 in. to 7/2 ins. Proper tests of the
various engines will be carried out, and the results care.
fully registered in a book provided for this purpose. The
following meeting will be held on Wednesday, Feb. 9th.
MODEL -MAKING COMPETITION.
The committee have given further consideration to
the competitions announced in The MODEL ENGINEER,
for April, 1899, in which, it will be remembered,
gold and silver medals are offered in various classes, and
have decided to postpone the last date for sending in
entries till Feb. 28th, 1900. Meanwhile, printed entry
forms are being prepared , and will be ready for distribu.
tion very shortly. 'Members of the society intending to
take part in the competitions are requested to notify the
Secretary as soon as possible, and an entry form willthen
be forwarded. Full particulars of these competitions can
be had on application.
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loco (scale 1/2 ins.), and model W. Aust. loco , by Mr.
W. Knight; 1.6th-in. B.H.P. gas engine, milling attach
ment for lathe, double-acting air pump, oscillating engine,
and self-acting steam hammer, by Mr. B. Shaw; high - speed
launch engine, and part of G.N. loco (scale i in . ), by
Mr. A. Skinner ; milling machine, by Mr. G. String
fellow ; vertical engine, by Mr. P. Nill ; model electric
motor car, model electric tramcar, model electric fan ,
and 1-6th -in. B.H.P. gas engine, by Mr. G, H. Rooke.
The result proved most gratifying ; the Press notices in
both local papers spoke most highly of the work dis
played , while many model makers were discovered who
signified their intention of joining the Society at an early
date. The following gentlemen were chiefly instrumental
in bringing about this great success, viz. -Messrs. Shaw ,
Skinner, Knight, Firth , and Nill, and they earned the
greatest thanks of the Society for their' untiring energy
and hard work. It may be added that photographs of
the collection of models exhibited , as reproduced here.
with, may be had at a reasonable price on application to
the secretary, G. H. Rooke, Handsworth, Sheffield .
PROVINCIAL BRANches.
MANCHESTER AND SALFORD. —The first general
meeting of the above branch was held on Monday even
ing, December 4th, at the Marsden Café, Marsden
Street, Manchester, Mr. W. H. Whipp in the chair .
There was an attendance of eighteen members, and from
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COLLECTION OF MODELS MADE BY MEMBERS OF THE Sheffield BRANCH OF THE SOCIETY OF MODEL ENGINEERS.
Exhibition of Models made by Members of the
7.30 to 9 o'clock was occupied in passing minutes of the
Sheffield Branch .
preliminary meeting and discussing the several matters
which had been left over. After the formal business was
In order to bring this branch of the Society before the
over some very neat fittings were shown by Mr. Hayes.
notice of model makers in Sheffield, it was decided at one
A model horizontal engine, 2 % ins. cylinder and 3% ins .
of the monthly meetings to exhibit at the local Trades
stroke patent piston, and numerous photographs of
and Industrial Exhibition samples of work done by local
various engines by Mr. Blackham , and a horizontal engine
members of this Society. For this purpose a ground
and boiler by Mr. S. L. Thompstone, which was shown
space of 20 ft. square was kindly granted by the manager,
working by compressed air. The members were very
Mr. W. Brown, who also arranged to provide electric
enthusiastic, and it was decided to form a library in con
light and power. The request for models was well re.
nection with the branch , Mr. Whipp starting it with a
sponded to, nearly fifty models being placed at the dis
volume of The Model ENGINEER. Mr. Haddock pro
posal of the committee . Mr. B. Shaw kindly placed a
mised an album in which to paste photographs of mem
room at his private residence at the service of members
bers' work ; and Mr. H. Yates promised to do the photo
for the preliminary erection of a three-tier stand, so
graphing. Several other members promised books.
arranged that shafting, pulleys, and belting could be
†he meeting then terminated with avote of thanks to the
placed underneath in order that the models could be
chairman and those gentlemen who made such kind
shown in motion. The whole stand was suitably draped
offers. — Hon. Sec., J. F. FULLAWAY, 54, Great Jackson
in red cloth, and when finished looked very attractive.
Street, Hulme, Manchester.
A few of the chief models displayed were : -Model G.N.
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HE present issue of our journal appears just in time
THEto enable us to wish our readers, every one, the
compliments of the season . May they spend the
happiest of Xmases, say we, and may they find 1900 the
most prosperous of New Years. Since our readers are
scattered all over the face of the earth , the festive season
will , no doubt , be passed under very varying conditions ;
but wherever a reader of these lines is to be found we hope
he will accept the season's hearty greetings from the
editor of The Model ENGINEER.
With our Colonial and foreign readers in mind at the
present moment, it occurs to us that some accounts of
model making in other climes and countries would make
very interesting reading. We therefore offer a prize of
£i is. to the reader residing outside the United Kingdom
who sends in the best account of his models and other
mechanical or electrical work in which he is engaged.
We make no stipulation as to the length of the article, or as
to illustrations, but should prefer that it be accompanied
by photographs and sketches or drawings, including, if
possible, a portrait of the sender and a photo of his work.
shop if he has one. The absence of these will not .
however, affect the success of an article if in all other
respects it is adjudged the best. The last day for receiv .
ing articles for this competition is May 31 , 1900.
From Mr. A. Caplatzi, whose name is doubtless well
known to many of our readers, we have received the
following letter with regard to the design of model boil
ers : —" As you invite correspondence beneficial to your
readers, I make bold to touch upon a point which has
caused more disappointment than nearly all others put
together. I refer to the size of boilers required to develop,
under ordinary heating conditions, the steam required for
the practical work of the engines, for which they are sup
plied. In nine cases out of ten I find boilers far too small,
only intended for driving the engines without a load on.
The buyer expected that his boiler would produce
practical work, drive his model dynamo, &c. , and feels
disappointed. I consider the penny - a- liner writers and
dealers mislead their customers in this matter, and that
it is one of the points THE MODEL ENGINEER ought to
take up, and put the readers right. It will afford matter
for more than one article. It may, in so doing, come in
collision with vested interests ; but, on the other hand, also
save much disappointment and spread light where now
there is only darkness and confusion . Of that, I could
afford proof with scores of letters received . "
We agree with Mr. Caplatzi in his contention that
many boilers are made far too small for the work they are
intended to do, and in cases where this defect exists in
boilers of the “ ready-made" type, it is probably brought
about by forced economy in the materials of construction
due to the price at which the goods are sold . Probably
the best way to enlighten our readers on this point is to
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put before them designs for boilers which may be relied
upon to fulfil their duties properly and completely.
This we think we may fairly claim to have made a point
of doing ever since the first number of our journal ,
especially in the “ Queries and Replies ” column, where
we have given drawings and dimensions of a number of
properly proportioned boilers to suit specified require .
ments.
Another reader, who signs himself “ Torpedo " (Liver
pool), and who is keenly interested in the building of
fast model steamers, is anxious to promote a discussion
on various matters connected with this branch of model
making. He says : " I shall be glad to see discussions
in these columns on water - tube boilers for model boats,
so as to arrive at a really good style that will be suitable
for such small size boats ; also paragraphs on the use of
injectors or feed pumps, so as to see which is the better
of the two for keeping up the water supply in these small
boilers ; what size of engines are suitable for boats of
certain lengths, and what size of a boiler would be re .
quired to give plenty of steam for such an engine, and so
on . I could enumerate many other interesting subjects,
and if any start can be made I am confident that it will '
prove a most useful discussion during the winter 'months."
We shall be glad to receive communications referring
to the matters raised by both of the above mentioned
correspondents, and to irsert same in our “ Practical
Letters ” column. We want our readers to regard that
section of our journal as a common debating ground , in
which the prosand cons of various theories and designs
can be discussed by those whose experience qualifies them
to write thereon. Many useful suggestions are frequently
made in the course of such discussion to the benefit of
those interested. The chief point to be borne in mind is
that letters for this column should be really practical and
to the point.
Will those readers in Bristol, Bath, and the surround
ing district, who would be agreeable to join in starting
a local branch of the Society of Model Engineers, kindly
communicate with Mr. George Goodman , East Hayes,
Bath ? Mr. Goodman has kindly offered to undertake
the necessary organising and other arrangements, and we
hope he will find a large number of ardent supporters in
this important engineering district.

A member of the Society of Model Engineers, Mr. F.
J. Burnham , writes to us on a matter of considerable im
portance to those model-makers who make a practice of
sending in examples of their work to exhibitions. In the
course of his letter he explains that he recently sent a
model dynamo to an exhibition beld at Edinburgh , having
been induced to do so by a letter from the secretary beg .
ging him to " favour them with an entry or two. ' He
took especial care in packing the model for transit, en .
closing it in a cloth bag, and then securely packing it in
a strong wooden box. A day before the closing of the
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exhibition he wrote to the secretary asking him to kindly
see that the model was packed in the same manner for its
return journey. His letter to us continues thus : - “ I re
ceived the model back about a couple of days after the
closing of the exhibition, the box being simply tied up
with string and the lid quite loose. The model had
simply been dropped into the box with no packing round
it whatever, and as the result of its 400 mile railway jour.
ney it had received several injuries, which I need hardly
say were very annoying to me. Further than this I have
had no intimation whatever as to the result of the compe
tition for which this model was entered , and though I
have written to the secretary asking specially for informa.
tion on this point , he has made no reply to my letter.
My object in writing is not so much to draw attention to
my own grievance as to ventilate a matter in which I am
sure many of your readers must be interested .”
It is fairly obvious that a very little amount of time
and trouble in packing would have sufficed to ensure the
safe return of the model in question, and we are fully of
opinion that those who send models to affairs of this kind
have every right to expect that such attention will be
accorded to their exhibits. It is rather difficult to say
how an exhibitor may protect himself in such cases, but ,
as a suggestion towards achieving this object, we think it
would be a good thing if exhibitors, before sending
their models, would exact a letter from the promoters of
the exhibition , or their representatives, promising to
exercise due care in packing the model for the return
journey, and holding themselves responsible for any
damage arising from any neglect of this kind. With re.
gard to the question of informing exhibitors as to the
results of a competition, we can only say that this is an
act of courtesy to which every competitor is fully en .
titled , and its non -performance is an omission which re
Aects but little credit on the management.
*

Our model locomotive design competition has proved
a good deal more successful than we imagined would
have been the case, judging from the tone of some would.
be competitors who took exception to the amount of the
prize we offered . We received a number of very credit
able attempts, many of the senders having taken great
pains over their work. We have only space this month
to announce that the prize has been awarded to
Mr. C. E. Oxbrow ,
Maldon ,
Essex,
for his design for a four-coupled outside cylinder engine,
of the American type, with leading and trailing pony
trucks. A cheque for £ 1 is. has accordingly been sent
to this reader. Mr. E. C. Prince (Southampton ), Mr.
S. E. Gritton ( Reigate), Mr. E. A. Watson ( St.
Leonards ) , Mr. T. Jones (Yorks ), Mr. J. Shanks
( Bel'ast ), Mr. Watts ( Settle), Mr. W. J. Laver ( St. John's),
Mr. W. R. Hopper ( Stratford ), Mr. V. Paterson ( Peck .
ham ), and Mr. Norman Smith (Liverpool), come next in
order of merit . We shall reproduce the prize design in
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due course, and possibly one or two of the others, together
with the criticisms of our model locomotive expert .
Although the question of age was not taken into con
sideration in making the award , it is worthy cf note that
the winner is only 17 , thus showing that some of our
younger readers are capable of doing good work.

A £20 Prize Competition ,

ITH reference to the prize competition arranged
by the British Modelling and Electrical Com
WT
pany, of Macclesfield, to which we referred in
our last issue, we are now enabled to publish the follow
ing particulars of the prizes and the rules governing the
competition. Wewould direct the special attention to
Rule 4, from which would be competitors will see that
there is but little time to lose. The company's complete
catalogue will be sent post free on application to them at
the above address.
The British Modelling and Electrical Company offer
valuable prizes to readers of THE MODEL ENGINEER for
the best models made from a set of castings purchased
from them.
ENGINEERING COMPETITION.
Class I .-- (Open to competitors of 16 years of age and
over. ) Prize, one of their “ Great Britain ” model
locomotives, with coupled driving wheels, bogie car.
riage, double wheel guards, starting regulator and
steam pressure gauge. Length , 22 ins. Value,
47 155.
Class II.- (Open only to competitors under 16 years of
age.) Prize, one of their “ Emperor ” model loco
motives, with slide valve cylinders, slip eccentric
reversing gear, safety valve, whistle, starting lever,
two gauge cocks, & c. Value, 65 125. 6d.
ELECTRICAL COMPETITION.
Class 1.- (Open to competitors of 16 years of age and
over). Prize, one of their No. 5 Kapp type dyna
mos, with 6 lamps and holders complete, as described
on page 54 of their list. Value, £ 5 105.
Class II.- (Open only to competitors under 16 years of
age.) Prize, one of their Agricultural Engines, as
described on page 24 of their list. Value, £ 2 .
General CONDITIONS.
1.--All competing models are to be made up from sets
of castings as supplied by them . For the engineering
prizes, the model may be of any type of either stationary,
marine, or locomotive engine, or a gas engine, as pre
ferred by the competitor . For the electrical prizes, the
model must be either a dynamo or motor made from cast
ings supplied by them . The chief points to be considered
in making the awards will be quality of workmanship and
neatness of finish , and the prizes will not necessarily go
to the most complicated or expensive models. A well
made simple model will take a higher place than a badly
made elaborate model.
2.-Each competitor may send in as many models as
he likes , but only the best will be entered forthe compe.
tition. The number of models sent in will not influence
the award in any way. Each model must be the com
petitor's own handiwork throughout,and a signed declar
ation to this effect, and of the competitor's age must
accompany the model.
3. --A label bearing the sender's full name and address,
and the class for which it is entered , must be attached to
each model. Each model should be well packed in a
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suitable box and should be addressed as follows :-British
Modelling and Electrical Company's Competition, clo
The Editor, THE MODEL ENGINEER, 6 , Farringdon
Avenue, London , E.C. The carriage or postage in all
cases must be prepaid by the sender, and a stamped ad
dressed label enclosed to ensure its return.
4.- The last day for sending in models is February
28th , 1900 .
5. — The awards will be made by Mr. Percival Mar.
shall , A.I.Mech .E., Editor of The Model ENGINEER ,
who has consented to act as judge, and whose decision
must be accepted as final.
6. - Any correspondence relating to these competitions
should be addressed to The British Modelling and
Electrical Company, Macclesfield, and if a reply is re
quired, a stamped addressed envelope should be enclosed
for that purpose:
7 .-— The results of the competitions will be announced
in THE MODEL ENGINEER for April , 1900. Arrange
ments will probably be made to placethe competing
models on view at a meeting of the Society of Model
Engineers, which competitors will be enabled to attend
by permission of the Society.

2 are of cast steel. The heads are 5-16ths in. diameter
by $ .in . thick and the thread is k - in . diameter. The
position of these screws in the stock must be such that a
portion of the head projects over the central hole, as the
dies have a nick cut in them for the projection to fit into,
and are thus prevented from turning. These screws should
not be put in till the tool is made, for a reason which will
be shown presently,
The dies ( shown in Fig. 3) are of the best tool steel , and
are parted off in the lathe from a bar i in . diameter. They
may be turned to fit the stock , the central tapping hole
bored and parted off, or they may be cut off and turned
up on a mandrel. When a sufficient number are cut off
they must be recessed to take the screw heads in the
stock , which is done by holding them in place by the
set screw in the stock , and running a cutter like Fig. 4
down each side of them . It will be seen that if the screws
were put in position before the dies were recessed , it
would mean making a special rig tv recess them , as the
pin of the cutter would spoil the thread in the holes.
The stock shown will screw up to 5-16ths in . diameter
Beyond that size it is better to use split dies. Tap the dies
with new taps, if possible, so as to have a nice thread.
Drill three small holes at equal distances round the centre
hole, and break them into it with a thick fret- saw or small
file. In making the smallest sized dies it is as well to
make them concave on one side, so as to reduce the thick .
ness of metal round the cutting vortion, as the metal
there need not be thicker than the diameter of the hole.
Note that the centre pin of the cutter ( Fig. 4) is made
to drive tightly into a hole drilled up the cutter. It would
be a tedious job to file the teeth up if the pin were solid .
The pin is 3 32nds in. to allow the holes in stock to be
tapped } in . after all the dies are recessed. Temper dies
E. W. F.
a light straw colour . - Yours truly,
Clapham , S.W.

Practical Letters from Our
Readers .
( The Editor invites readers to make use of this column for the fulo
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .]
Small Screwing Tackle.
TO THE EDITOR of The Model Engineer.
Sir , -- The following description of some small screwing
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SMALL SCREWING TACKLE.
Old Electric Lamps.
tackle may be of use to other readers. My own set were
made some years ago and have been of great use in model
TO THE EDITOR OF The Model Engineer.
work and for bringing screws to one standard size. The
stock is a mild steel forging and in the rough is fin .
SIR , -Having seen described in the “ Practical
larger than shown. Almost all the work on it is done in
Letters' ” column of The Model ENGINEER ” a method
the lathe, the exceptions being the edges of the central
of repairing electric lamps with their loop terminals
boss and ihe eight-sided portions next the handles. Be
damaged, I beg to give the following account of a treat
careful to bore the central hole parallel and 15-16ths in.
ment I have successfully applied to a small lamp with
diameter . The set - screw is of cast steel and is threaded
both loops broken off : -Make a pasty amalgam by dis.
3-16ths in . bolt thread. Put an in. or 3-16ths in. hole
solving a little tinfoil in about % oz. of mercury ; bile
through the head and well round the point of screw , so
down the ends of the wires of the lamps so that they are
that it does not burr over inside the hole when in use.
bright and Aush with the glass ; then put a spot of
The two small , flat-headed screws shown in Figs. I and
amalgam on the top of each ( not allowing them to
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touch one another) ; now gum a small slip of tinfoil on
each side of the lamp with the ends reaching and covering
the two spots of amalgam ; then gum a cap of tissue
paper over the top. A holder is easily made by cutting
å hole in one end of a cork , or similarly shaped piece
of wood, to take terminal end of lamp, and lining the
hole with a piece of tinfoil on either side to make
contact with tinfoil on lamp. A wire springwith a loop
at the end to take pointed end of lamp will secure the
C. A.
latter in place. -Yours truly,
Codford , St. Mary.

Queries

and
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loco. type, exclusive of smokebox and firebox , size of rivets and
distance apart, either single or double rivetted, to supply steam
to a horizontal engine cylinder, i in. bore 2 in . stroke?
(1) Boiler barrel- 4 } in. diam ., 104 in . long ; copper, 1 •16th in .
thick ; six brass tubes , * in. diam ., about 11 in . long ; tube plates,
Ys in. thick. Firebox -- outside, 6 in. long, 41 in, wide, ş in. deep from
centre line of boiler ; inside, copper 1-16th in . thick, 5 in .' long,
in. diam ., about in.
34 in. wide, 51 in . deep inside. Rivets7 in. apart. Single
apart ; firebox stays, 3.16ths in . diam ., about
rivetted throughout. Pressure, 40 lb. on square inch .
J. E. B. (Bethnal Green )
(1340) Winding Small Dynamo.
writes : I have a finished set of castings for motor or dynamo, of
which the sketch below is a copy. ( 1) I shall be glad to know
what quantity and size of wire to wind it with to get enough current
to light a small lamp ; (2) whether to connect up in shuntor series ;
(3) approximate output.

Replies .

The
Queries on subjects within the scope of this journal are replied to
bypostunder the following conditions : 1) Queries dealing
with distinct subjects should be written on separate slips, on
be in .
one side of the paper only, and the sender's name should
scribed on the back. (2 ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as carly
as possible after receipt, but an interval of a fewdays must
usually clapse before the reply can be forwarded. ( 4) AU
queries should be addressed to The Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London, E.C.]
The following are selectedfrom the queries which have been replied
to recently :
[ 1218] Telephone Installation . C. J. H. (Romsey) writes :
Could you help me on a telephone job I have to do ? The rough
sketch enclosed shows the installation as first proposed, all in series,
with a code of signals for calling up one another; but No.'ı instru
ment being in the proprietor's private office for his own use, he wishes
to be cut out by means of the switch shown , but to be able to speak
to any other station by putting in his switch, and ringing the proper
signal. Ofcourse , none of the others can call him up. The wires
are run overhead, the instruments being in different parts of the town.
The above description is what was first proposed and accepted; but
the proprietor of the business, whichis a bigbrewery, does not want
the trouble of moving the switch on and off,but wants to have the
switch placed in No 2 office for them to cut him on and off, the pro
prietor to ring up No. 2 only, by turning the same generator bandle
on a separate magneto bell in No. 2 office, No. 2 will then answer
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back and if No. I does not want to speak to No. 2, be says so and
No: 2 then puts in switch which will connect all instruments in
series, and then No. 1 sends code signal to whichever station he
wishes to speak to . My rough sketch shows connected up with
switch in No. I office. Would you kindly show connections for
switch in No. 2, and also connections for theextra magneto bell to be
rung from same generator in No. 1 ? Magneto generators and bells,
Hunning's transmitters each worked with one agglomerate
Leclanché cell, earths as shown ; more earths can be placed if
necessary. Hoping I have made it all clear.
Under the conditions named, the most satisfactory arrangement
would probably be that of connecting the line A which joins No. 1 to
No. 3, with a branch line to No. 2,separated, however, from it by
a switch or plug. This latter line must have a short branch to the
new magnet bell M , the other side of bell being either taken to
earth at E 2 , or else, if circuit is good, to earth through No. 2, by the
line shown dotted at Z. All other connections may remain . Sketch
herewith :
( 1559) Loco. Type Boiler. W. J. D. (Lewes) writes : ( 1 ) What
size (length and diameter) of boiler barrel, thickness of metal
( copper),size and number of tubes, thickness of tube plates,
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First carefully cover all parts of field magnets and armature likely
to be touched by the wire with thin paper stuck down with shellac.
Wind armature with about 4 to 5 ozs. of No. 24 silk - covered copper
wire, and field -magnets with 6 ozs. No. 22 d.c.c. wire. (2) Connect
up in series. ( 3) This is a very small dynamo, and the output is
very doubtful. Atthe most youcanexpect i ampère at io volts.
( 1242) Boiler Priming . H. C. W. (New Barnet) writes: I
have a vertical copper boiler, 12 in . by 5 in., having an internal
conical firebox for charcoal 6 in . high , 5 in. diam. at the bottom
and about 4 in. at the top, with a flue 2in. in diameter,which causes
a good draught. When under steam a lot of water escapes from the
steam tap, especially when one of the other taps are turned on also ;
so much so, in fact, that it is impossible to drive an engine. Wili
you pleaseinform me how to remedy this, as I know several persons
having boilers with the same defect ? ' Is this what is meant by
priming ? If not, what is priming ?
Yes, your boiler “ primes " furiously, and may be difficult to cure,
unless you remove the crown plate. In the first place, have the
steam -cock as high up on boiler as possible. If this is at present
fitted to the cylindrical portion of boiler, remove it to a position on
the crown plate. Also see that the highest water level is kept pretty
low. There should be three or four inches steam space when water
is at highest level. If these suggestions do not help we know of
only one way to cure the evil, which is to fit two pieces of wire gauze
inside boiler above the water level, separated by about 4 of as
inch.
(1362) Piston Rings for Model. A. D. B. (Leigh, Lancs .)
writes : I have recently made a small locomotive with cylinders
if in. stroke and 78 in. diam ., and I shall be glad if you could give
me some advice as to the best way of making the rings for pistons ;
those that I have made do not seem quite satisfactory. I have
made them out of a piece of brass tube turned down to the right
size, and then split across. I have put one ring on each piston.
Your advice on this would much oblige.
The size you mention , 76 in, diam ., is rather small to make a
od job of metallic piston rings, and we think you would find it
more satisfactory to pack the piston groove with asbestos string or
cotton packing well worked in with tallow . Piston rings should be

made from hard brass, so as to be fairly springy ; they should be
turned rather larger than the piston, so as to betoo tight to go in
cylinder in fact. Then a diagonal saw cutshould be made as shown
in the above sketch, and when the edges of this saw cut are brought
together the ring should just nicely enter the cylinder. The best
job ismade by usingtworings, with thesaw cutsonopposite sides
of the piston. But the friction in a small engine would be consider
able.
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[1605] Desk Telephone. W. M. C. (Hyde) writes :-Referring
to thearticle in the April number of THE MODEL ENGINEER , re
" How to make a Desk Telephone," no dimensions are given of
transmitter, & c. A few hints on the size of transmitter, & c ., also
where I could obtainthe materials required would greatly assist.
There is no particular size to make the parts, sufficient dimensions
being given in Figs. 1 and 2 to work approximately. If the trans
mitter is made 3 ins.diam. outside it will do very well. You could
obtain parts orcompletesets from severalofourelectrical advertisers.
Write to the Universal Electric Supply Co., 47, Crosscliffe Street,
Moss Side, Manchester ; or The Scientific Exchange, 117, City
Road , London , E.C.

Amateurs '

Supplies ,

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus,
and materials for amateur use .)
Model Boiler Fittings.
The accompanying illustration shows a photograph of a
group of model boiler fittings, of which Messrs. W. J. Bassett.
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“ Crypto " Catalogues.
The Crypto Works Company, Ltd., of 29, Clerkenwell Road ,
London , E.C., write as follows: " Owing to the large demand for
our list of small motors and dynamcs, our previous edition has been
exhausted before the new edition is ready. We are, however,
forwarding list sheets to all applicants sending stamps as usual.
We shall be obliged if you will kindly mention in your next issue
that copies of our new catalogue will be sent in addition to the list
sheets already forwarded. If anybodydoes not receive a complete
copy of our list after having forwarded stamps, we trust they will
send us a postcard as reminder."
American Passenger Locomotive.
Our readers will doubtless recognise in the photograph on the next
page the famous N.Y.C. & H.R.R.R. passenger locomotives which
work the fast express trains between New York and Buffalo, and
are known as the " 870 " class. This fine engine has attracted the
attention of American model makers, with the result that amateurs
can now obtain castings and otber parts to make up scale models of
the loco. The English agency for these castings and parts has been
taken over by the Model Supply Company, 4, Balfour Street, Brad
ford, who sent a set of the parts to the recent conversazione of the
Society of Mode Engineers, where they were much admired.
Readers can obtain full particulars and prices from the Model
Supply Company, as above.

u04
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SOME OF Messrs. BASSETT.LOwKE & Co.'s MODEL BOILER FITTINGS.
Lowke & Co., Kingswell Street, Northampton, make a speciality.
These include watergauges, union cocks, blow -off cocks, straight or
bent-nose bib cocks, lever safety valves, lubricators, wheelglobe
valves, whistles and elbows or tees, &c. , & c. These are all fully
described and priced in the firm's new catalogue, which they send
post free for4d. Other engine fittings and parts, such as governors,
Ay-wheel castings, cylinders, cranks, bolts, and nuts, are shown in
this list in great variety ; as also are lathes and chucks, steam and
gas engines ,and motors and dynamos.
Cheap Lines in Morse -Keys and Relays.
We recently paid a visit to theworkshop and storerooms ofMr.
S. Middleton, 65 , Southampton Street, Camberwell, London, S.E. ,
and were much struck by the extent and variety of the electrical
stock to be seen . Mr. Middleton is a man who knows the wants of
the amateur well , and there are probably few things in an electrical
way which he could not supply. To enumerate the goods we
examined would be to catalogue most of the things the amateur
electrician covets ; but we may mention that telephonic and tele
graphic instruments, new and second -hand, complete or in parts,
formed a large portion of the stock . Coils of all sorts, magnets,
relays, motors, galvanometers, switches, wire, screws, and terminals
were in profusion, and we were assured that more than a ton of odd
parts were available for selection from . Those who see in this
category anything suitable for their reeds will do well to write or
callattheaddressnamed, and they can beassured that their wants
will in most cases be satisfied .

Non -Magnetic Watches.
We have received from Messrs A. & J. Smith, St. Nicholas Street,
Aberdeen, a sample of thenon-magnetic watches which they are now
supplying especially for electricalengineers. It is what is termed
the " ordinary quality ," i.c., the cheapest of the three patterns they
are selling, but is neverthelessa well-finished and attractive-looking
article, the case shutting tightly and thus keeping the works dust.
proof. The winding is done and the hands are set from the stem at
the top , as is usual with keyless watches. The movement is jewelled
and has a lever escapement. The watches are made in four grades,
ranging from 158. 6d . to 30s . 6d . in price, post free, and are
guaranteed to keep time to a minute per week. Judging from the
performance of the sample we have received for review , which we
are informed was taken from stock without receiving the usual final
adjustment from the timer, we should say that this claim for their
reliability as timekeepers is well founded. We have not had an
opportunity of testing the effect magnetism has upon the sample,
but there is no doubt that the advantages of non -magnetic watches
are much appreciated by those whose occupation brings them fre
quently within magnetic range of electrical machinery. Messrs.
A. & J. Smith will be pleased to send further particulars of these
watches on application.
Removal.
Messrs. F. H. Burrage & Co. inform us that theyare removing
to more extensive premises at Earlswood Road , Redhill, where they
are putting down increased plant to enable them to dispatch orders
promptly in future.
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The “ Ideal” Electro -motor.
An attractive little moto: at a moderate price is sold by Messrs.
F. Darton & Co., 142, St. John Street, Clerkenwell, London, E.C. ,
and is here illustrated. This is named the “ Ideal," and will prove
a satisfactory model by reason of its solid construction and smart
finish. The base is of iron, and the magnets of massive design ,
whilst the armature will run at a very high rateof speed with oneor
two bichromate batteries attached . The motorissufficiently power.
ful to run smallworking models, and is not at all liable to get out of
order. Particulars and wholesale prices may be obtained from
Messrs. Darton by sending trade card .

THE “ IDEAL ” ELECTRO -MOTOR .
A New Electric Bell Set.
We illustrate on this page a new and ingeniouscall -bell outfit, which
has many good features to recommend it. The set is described as
style E, and comprises everything necessary for the purpose of
fitting a reliable electric bell, including a 24 in. bell, 50 ft. of
wire, a neat push, dry cell, and staples. The merest tyro ought to
have no difficulty in setting the apparatus to work, especially as full
instructions for fixing are included in every set. Particulars and
price may be had from Messrs. S. Guiterman & Co. , 35 and 36,
Aldermanbury, London, E.C.
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Electrical Influence Machines.
So many instruotive and interesting experiments can beperformed
with electrical machines of the "influence" type, that it is not sur.
prising to find such apparatus very popular with amateurs. In the
electrical catalogue issued by the old -established firm of Messrs.
Dollond & Co., 35 , Ludgate Hill, London, E.C., quite a number of
patterns of influence machines and accessories are illustrated and
described, one of them being the machine which we illustrate
on the next page. This is an ebonite cylinder machine, which
contains several improvements for raising the electrical tension and
increasing the length of spark and general efficiency in working.

Messrs . GUITERMAN'S NEW ELECTRIC BELL Set.
This resu't is obtained by fixing crescent-shaped pieces of ebonite
over the ends of the sectors, which prevents leakage and causes
them to carry their full charge to the collecting forks without reduc.
tion of tension. Another improvement is an arrangement for putting
the outer coatings of the Leyden jars in or outof connection , as
required , by simply turning a milled button. This machine is made
in four different sizes, with cylinders ranging from 6 ins. to 15ins. in
diameter respectively. Another type of machine which is made in both
cylinder and plate forms is so arranged as to be perfectly self-starting.
This is accomplished by fixing a small ebonite friction plate on the
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The Model SUPPLY COMPANY'S AMERICAN LOCOMOTIVE ( see page 21 ).
New - Year Orders.
Weare asked by the Clyde Model Dockyard and Engine Depôt,
Argyll Arcade, Glasgow ,to notify our readers that, owing to the rush
ofbusiness at this time of the year, orders for goods to bedelivered on
New Year's Day should be sent in at once. The articles ordered
will then be placed on one side and packed and dispatched at the
proper time for delivery on the required day.

driving axle of the machine, which , being excited by rubbers suitably
placed, conveys a small initial charge to the cylinders or plates.
This machine, though similar in principle to the Wimshurst, differs
from it in construction by having no metallic sectors, carriers, or
inductors on the plates or cylinders, aud by having three brushes
on each neutralising rod. li is claimed that they are much more
powerful than a Wimshurst machine, the frequency and length of
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My Model Torpedo Boat
Destroyer.

By J. S. DREWRY.
' HE following are particulars of a model torpedo
THIboat destroyer," built entirely by myself. The
hull is 3 ft. 1 % ins. long, 5 ins. beam , and 472 ins.
deep. It is built of strips of zinc, which are soldered on
to iron ribs. It has a steel keelson running from stem

PUBLISHED
MONTHLY.

The water.gauge is not ofthe usual type, but consists of
a circular piece of glass, i in. in diameter, let into the
boiler by means of a screw -cap, which holds it between
two rubber washers.
Dry steam is obtained by having a steam dome i in.
high and i in. diam . The fuel is gas ( there being thirty
gas jets ), obtained by boiling methylated spirits in a tank
( B on Fig. 2 ), measuring 3 ins. by 24 ins. by 2 ins. deep.
This tank is fitted with a tubular spirit gauge and a cen
tral Aue to carry off the fumes of the Hame which boils
the spirits. It is by this flame that the speed of the

MR. J. S. DREWRY'S MODEL TORPEDO BOAT DESTROYER ,
to stern , which also forms ram and stern post. The boat
is provided with one boiler, 9f ins. long and 3 ins. dia.
meter ( see Figs. 2 and 3 ) , with a firebux of“ D ” section
running the whole length , having four 58 -in. holes
through the bottom tor ventilation. This boiler can be
filled from the deck by removing a small plug which is
level with the deck. It has two brass flues fixed at i in.
from each end, the funnels themselves being iron of oval
section, resting on two rods fixed in the flues, and held
in a firm position by four brass stays.

boat is regulated , as turning up or down a very little in .
creases or decreases the amount of gas supplied to the
furnace. The wick of the lamp is turned up or down by
means of the contrivance shown in Fig. 1 . This consists
of a toothed wheel ( shown partly broken away at W , W),
mounted on the spindle by which the lamp wick is usu .
ally raised. A lever L has a forked end which allows it
play endwise on the spindle D, whilst the
2 P
can be made to engage with the teeth of W, W. If L
( which , of course , is long enough to project up to the
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a lathe with two fixed centres of the same type as the
primitive lathe but of more accurate workmanship. The
work is rotated by means of a cord stretched on a bow
held in one hand while the cutting tool is held in the
other hand of the worker. The revolving centre is a
comparatively recent invention. The original latbe
occupies both hands and one foot of the worker like the
modern foot-lathe, but in a different manner. One hand
pulls the bow to give the rotary movement while the
other hand , assisted by one foot, guides the tool. In the
foot-lathe the strongest limb is used to produce the move
L
ment while both hands are employed to guide the tool.
Ко
лл
In the first case, the cutting is stopped during half of the
ал
л
time while 'turning movement is reversed ; in the other,
the cutting is continuous because the movement is always
in the forward direction. There is thus a great saving of
time with the continuous movement, which represents so
much money gained by extra work . On the other hand,
the foot-lathe costs much more than the hand -lathe - a
great consideration with the Indian artificer. Between
the two types of lathe there are several intermediate
Fig. 1 .
arrangements, all of which offer some advantage. If
exceedingly long, extending through the bed -plate, thus
greater speed is desired on the Indian lathe a separate
affording good guidance.
man or boy is put in charge of the bowstring which he
The propeller is of “ Griffith ” pattern, measures 3 ins.
pulls at an increased rate with or without the bow . If a
diameter with a 6 - in. pitch , and is built of copper. In
permanent increase of speed is desired, a flywheel is used
with a continuous cord which is put twice around a
constructing this, in order to ensure getting evenpitch and
shape, the three blades were sweated together and
groove in the work. This wheel is turned by an assis .
shaped as one piece of metal. The armament consists of
tant whose pay is made up by the extra output.
Another device, says the Indian Textile Journal,
four large guns - one mounted fore, one aft, and two in a
turret amidship -- and two smaller ones just abaft the
enables the turner to use his foot for pulling the cord,
bridge. The deck , with all the fittings, can be taken up
but he must stand in order to do it, instead of sitting
and replaced within a minute, and everything in the hull
at work. A flexible pole of wood is fixed overhead in
of the boat is get-at-able.
the roof by one end, the other end being free. From
STEAM
DONE
SAPETY VALVE
WATER
Cross SECNON OF BOILER
GAUGE

deck ) be raised and carried in the direction of the arrow,
then dropped so as to engage P, and brought back ,
W W will be moved through an arc, and the lamp wick
raised or lowered, as the case may be. This may be re
peated according to requirement.
The boat is propelled by a single-cylindered , open
fronted, vertical slide -valve launch engine, 72 in. bore by
5/8 in. stroke, running at 600 revolutions per minute. The
valve is actuated hy a return crank. The valve spindle is

WL.

CHIMNEY

CHIMNEY

B

BURNER

AIR WAYS

CAIR WAYS
FIG. 3 .

BOILER
Fig. 2.

I may add, as an encouragement to lads who have a
mechanical knowledge, and would like to put it to a
practical use, that I am 16 years of age, and made every .
ihing myself, even to the guns, which are turned out of
wood, varnished, and polished with black lead ; and the
anchors , which I cast myself out of lead.
The photo and sketches will enable you to more fully
understand the description . If further particulars are
required, I shall be glad to furnish same.

The

Lathe in

India .

" HE Indian or native lathe is a type of machine tool
THEthat is found in many parts of the world . It
appears to have been invented independently in
various countries, and there are evidences of its use at
least four thousand years ago among the Egyptians. It
is probable that China has used the lathe for at least as
long a period, and it is well worthy of remark that the
finest work on watches and chronometers is still done on

VAPORISER

the free end a cord descends, taking two turns around
the work in the lathe, and the lower end is attached to a
bar of wood on the ground which serves on a treadle.
When at rest one end of the treadle is raised about
eighteen inches from the ground , and by placing his foot
on any convenient part of it the workman rotates the
work while both hishands are free to guide the cutting
tool. This lathe is still largely used in Europe for wood
work. The Indian pupil should always begin to learn
turning on the simpler form of lathe, so that wherever he
may be he may never be without resource when turning
is required . It may easily happen that his duty takes
him to some distant place where he has good work to do
with a very small supply of tools. It is here that the
good workman shows his qualities. Instead of making
excuses and complaints he sets about devising means to
assist in forwarding his work or at least in reducing
delays, until assistance in tools or men can be brought.
It is in remote districts away from large towns that the
native artificer shows the greatest ingenuity and resource..
In the cities, and under the influence of a European
education , his originality frequently disappears altogether.
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The Development of the Steam
Turbine .
( The following very interesting account of the develop
ment of the steam turbine forms the Presidential
Address of the Hon. Chas, A. Parsons, F.R.S. , to
the Institution of Junior Engineers, forthe Session
1899–1900, and wasread by him at the Westminster
Palace Hotel, London, on the occasion of the
Inaugural Meeting of the nineteenth Session , Novem
ber 3rd, 1899.)
" HE definition of the aims of the engineer as formu
THIlated in the charter of 1828 to our parent society the
Institution of Civil Engineers as " the art of direct.
ing the great sources of power in Nature for the use and
convenience of man , " was, at that date, an accurate and
concise description of those aims which are still ours
to-day and may be similarly described.
A great change has, however, taken place in the quali
fications of the engineer in the last seventy years, a great
increase in the knowledge of the sources of power in
Nature and also of the forces, conditions and behaviour
which underlie and constitute these sources of power.
We now enjoy the legacy not only of a larger collection
of natural facts, but what is of more importance, those
facts have been tabulated and analysed by the systematic
application of methods which have been initiated to deal
with and to harmonise them , and by interaction the facts
have developed theory, and theory has lead up to and
developed new unsuspected facts; and further, the know
ledge and training acquired in the different branches of
science and research have been of mutual assistance and
have furthered the cause of general progress.
We find the engineer of the present time with a far
wider range and depth of knowledge and with carefully
compiled text-books, rules and tables on almost every
conceivable subject at his disposal, and to deal with all
this his faculties must be more highly trained than
formerly ; true, he should have experience, but not the
so -called rule of-thumb experience which formerly sufficed
to carry him through with credit in days of ruder method ;
a knowledge of simple facts, but he should have familiarised
himself with wide ranges of facts elaborated into concrete
form and ranged in due proportion of importance as bear
ing upon questions with which he may have to deal.
Engineering design is in many respects a work of art, and
in these days the artist's materials have become more com
plex and the standard of perfection has advanced . The
subject on which I have been chiefly engaged for some
years has been that of motive powerand more especially
motive power obtained from steam in the steam -engine; also
closely connected with it are some applications of power
which it may be interesting to describe.
We may first of all consider the great sources of power
which Nature has placed within our reach, and also the
extent to which we have been able to utilise them.
In the present state of our solar system there are three
chief sources from which motive power may be obtained,
though only one of the three has so far been used for
practical purposes .
Firstly , there is theenergy of the tides produced by the
energy of rotation of the earth under the attraction of the
sun and moon; this energy is drawn almost entirely from
the earth whose speed of rotation is being gradually
diminished, and the energy is expended in fuid friction
and heating of the ocean , but the great cost of utilising
some of this power by impounding the water has so far
precluded its useful application.
Secondly, there is the heat of the earth whose tem
perature normally increases by about i deg. F. for every
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80 feet of depth below the surface, but in volcanic regions
the heat is much more readily available. The great diffi
culty, however, to be met with is the low conductibility
and specific heat of rock or molten lava.
Thirdly, there is the group of sources primarily derived
from the heat of the sun which constitute at the present
time practically all the available sources of power.
The vast mass of the sun, at an estimated temperature
above 6oco degs. F. radiates light and heat in all direc.
tions into space. This great Aow consists of transverse
vibrations in the ether and takes place in straight lines;
of the whole, only about one two -thousand -millionth falls
on the earth's surface. Of this quantity of heat received
nearly the whole is radiated away again from the earth's
surface into space, but from it , in its course we derive
our motive power .
The character of this flow of heat from a very hot
source like the sun to a much cooler recipient like the
earth , and its final rejection by the latter into space, is
analogous to a waterfall from a high lake flowing to one
of lower level , and is also analogous to the conditions
under which all heat engines are placed, for were it possi
ble to place a boiler atthe sun and lead a steam -pipe to
the earth and condense in the ocean , we should have a
steam -engine without fuel ; in fact, could we only cause
some of the vast flow of heat to pass through a heat engine
on the earth, we should secure a vast source of power,but
this has not yet been done on a practical scale.
However, indirectly it produces some power in other
ways . . For instance, the atmosphere of the earth is un
equally heated by the sun's rays causing convection cur .
rents, the chief sources of winds.
The ocean is evaporated near the equa'or and the
vapour condenses nearer the poles causing rainfall, rivers,
and water power.
Again, some of the heat stream is caught by vegetation
in which it expends its energy by causing dissociation of
the chemical constituents of the leaves and the carbonic
acid gas drawn from the atmosphere, producing carbon
and hydrocarbons and setting free the oxygen , and so
forming wood, coal, or fuel. When the fuel is burnt it
unites with the oxygen of the air, giving out some of the
heat that had been originally absorbed from the sun.
Perhaps, with the exception of petroleum , whose origin
is not fully determined as to whether it is the product of
the sun's heat on ,vegetation, or of the heat of the earth
itself acting on carbonates in the presence of water, the
heat of all fuel may be said to have been derived from the
sun's radiant heat.
It is a very remarkable fact, however , what an infinite
simal portion of the sun's heat falls on the surface of the
earth is converted into an available form from which may
be derived mechanical energy, whether in the winds,
waterfalls, or the production of fuel.
An engine may eventually be discovered that will be
actuated directly by the rays of the sun, and should its
principle of action be based on the second law of thermo
dynamics, its modus operandi will be the absorption of
the heat from the sun in the day, the production of
mechanical energy and the rejection of the residuum of
heat to some equaliser or dissipater of heat such as the
ocean .
Engines of this description have often been proposed ,
and to enable us to realise that it is not very far removed
from the region of practical possibilities, let us consider
the experiment of a parabolic reflector of 24 ins. diameter
placed in the sun on a bright summer's day. A thin
piece of sheet-iron placed in the focus is almost instantly
melted , and if a toy steam -engine be placed with the
focus of the mirror on the boiler, it will raise steam in a
few minutes, and enough steam will be generated to work
it continuously.
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Even in this crude form the problem does not seem
hopeless, but is rather a question of first cost and cost of
maintenance.
Sir Robert Ball says : — “ The total heat received by the
earth from the sun in any given time is that intercepted
by its diametrical cross section, i.e., by the area of one of
its great circles kept always perpendicular to the sun's
rays. The quantity of ice that would be melted annually
on the circular plane by the solar rays would be a sheet
having a thickness of 546 ft ."
He then calculates the thickness of the belt of ice at the
latitude of Egypt, i.e., 30 degs. latitude, that would be
melted in the year, and arrives at the figure, 151 ft. He
further says that “ this is on the assumption of no absorp
tion of heat by the atmosphere, but that though this is
considerable, yet most of the heat reaches the earth .”
Calculating from these figures the thermal units, we
find that on one square foot of earth's surface in Egypt,
150 cubic ft. of ice would be melted annually, which is
equivalent to 1,278,000 thermal units, or equal to the
production of 1,100 lbs. of steam at 250 lbs. pressure ; on
the assumption of 16 lbs. of steam per horse -power hour
in a good condensing engine it is equal to about 68 horse
power hours. All this work is done in daylight on an
average of 12 hours per day, therefore, one square foot
will provide 5 •66 horse -power days, or 64 :4 sq. ft. will
provide on the average i horse -power for 12 working hours
during the year. If we seek to concentrate the sun's heat
on a boiler by a concave mirror, we find that after allow .
ing 50 per cent for the losses in absorption in the atinos .
phere and reflection, a mirror 13 ft. in diameter mounted
like a heliostat and reflecting the sun's heat on to a small
boiler and working a condensing steam - engine of the best
make, the condenser being cooled by sea or lake water at
80 degs. F. , will produce i horse.power.
But, again, the good steam -engine which we have
assumed as a practical example, converts only about one
eighth of the total heat given to the boiler into mechani .
cal power.
If, however, an engine were discovered to convert
one-half the total heat received into mechanical work a
mirror of only 6 ft. 6 ins. diameter would be required
to produce one horse power on the same basis, and it
does not seem unreasonable to expect that such a motor
may eventually be constructed .
All heat engines at present in use work under the
second law of thermo-dynamics, that is to say they take
in heat from a source at a high temperature and discharge
most of it at a lower temperature, the disappearance of
heat in the process being the equivalent of the work done
by the engine. In all cases at the present time the source
of heat is from fuel of sone kind, and after working the
engine the residue is discharged , in the case of the steam
engine, either to the condenser or in the exhaust steam
when non - condensing. In the gas engine it is discharged
in the waste gases and into the water- jacket around the
cylinder.
The chief types of heat engine are :
( 1) Steam engines of the turbine or reciprocating type
which, underfavourable conditions, generate one effective
horse-power hour with 18 lbs. of good coal, and whose
complete weight , with boiler in working order has been
reduced to 20 lbs. per horse- power, and in some cases for
flying machines to 8 lbs. perhorse-power.
( 2 ) Gas- engines which in the larger sizes consume
1 } lbs. of anthracite coal or 17 cubic ft. of illuminating
gas per effective horse-power hour.
( 3) Oil - engines which consume in some cases o 82 lbs.
of oil per effective horse- power hour, and whose weight for
motor car propulsion has been reduced to 39% lbs. per
horse-power hour.
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(4) Hotair engines consuming from 2 lbs. to 8 lbs. of
coal per effective horse power hour.
( 5 ) Gunpowder engines or cannon , consuming in
moderate sizes 4'1 lbs. of cordite (having the same
calorific value as o ·7 lb. of coal) per horse -power hour in
the shot, the weight of a 6.in. quick -firing gun (without
mounting) being 10 lbs. per average effective horse
power in the shot at six rounds per minute. In the
Maxim gun the weight is about 1 lb. per effective horse
power.
Primary batteries constitute a form of engine or pro
ducer of electrical energy that consumes fuelof a special
kind prepared in a form suitable for assimilation ; they
do not work under the second law of thermo-dynamics,
and the efficiency is high, but the great cost of their
special fuel has restricted their use to very small
powers.
The earliest records of heat-engines are found in the
Pneumatics of Hero of Alexandria about 200 B.C. He
describes a re-action steam turbine, a spherical vessel
mounted on axes supplied with steam through one of the
trunnions from a boiler beneath. The steam escaping
through two nozzles diametrically opposite to each other
and tangential to the sphere, causing the sphere to rotate
by the re-action or momentum of the issuing steam , and
analogous to a Barker's water -wheel.
Thus, the first engine deriving its motive power from
fuel was a crude form of steam turbine, and though it
could have been applied to useful work and could easily
have been made sufficiently economical to replace manual
and horse power in many instances, yet it lay dormant
till 1629 A.D., when Bianca suggested the same principle
in a different form . Bianca's steam turbine consisted
simply of a steam jet fed from a boiler impinging against
vanesor paddles attached to the rim of a wheel which
was blown round by the momentum of the steam issuing
from the jet.
The piston -engine is, however, of comparatively modem
origin and dates from about the year 1700 A.D. Engines
of this class are so well known that it suffices to say that
they have been practically the sole motive power engines
from fuel in use from 1700 up to 1845 , and have consti
tuted one of the most important factors in the develop
ment of modern engineering enterprise.
Air-engines were introduced about the year 1845 , and
althoughthe larger engines of the Stirling type were very
economical in fuel, yet on account of the inherent difficulty
of heating large volumes of air within metal chambers or
pipes — adifficulty arising from the low conductibility of
air and consequently the over-heating and burning of the
metal, they have only come into commercial use for very
small powers.
During the last thirty.five years gas engines have been
perfected, and more recently oil-engines, and in point of
efficiency both convert a somewhat larger percentage of
the heat energy of the fuel into mechanical energy than
the best steam - engines.
All successful oil and gas engines are at present internal
combustion engines, the fuel being burnt in a gaseous
form inside the working cylinder.
Very numerous attempts have, however, been made to
construct internal combustion engines to burn solid fuel
instead ofgas. Some have been so far successful as to work
with good economy in fuel, but the bar to their commercial
success has been the cutting of the cylinder and valves
by fine particles of fuel. This difficulty is not present
when the fuel is introduced in the gaseous or liquid form ,
and hence the success of gas and oil engines, but could
this difficulty be overcome, the solid fuel would be the
cheaper to use.
( To be continued .)
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the two small L pieces marked I act as additional supports
to hold it in place. On the back of the plate are gummed
the two tin -foil sectors ( a, a ) 1/2 ins. wide, with their
parallel sides extending through 90 degs. Their distance
from the edge of the plate is i in. The front plate ( B )
is 7 ins. in diameter, and is cut out from the 7 -in . by 7 -in .
glass plate by means of a templet. To avoid breaking
in the wrong place, four corners are first cut off tangent
to the circle , after which the remainder will come off
easily.
In the centre of this plate, as accurately as possible, is
glued the spool ( C ) with Le Page’s glue, a thickness of
strong paper being interposed between the spool and the
glass plate, in order to give better adhesion. Into the
hole of this spool is placed a piece of the brass gas-pipe,
which acts as a bushing. A short length of the 3-16th in.
iron rod is then put through the pedestal ( P) at the correct
height , to serve as an axle on which the spool and plate

How to Make a Holtz Electric
Machine .

MODERN static machine is expensive to buy,
the
upon the fittings ; but it by no means follows that
an efficient machine cannot be constructed which will give
satisfaction, and will cost but a fraction of the price that
is demanded for the carefully finished article as turned
out by an instrument maker.
In the construction of the machine illustrated in the
accompanying figure, which we reproduce from the Steam
Electric Magasine, the following material is required :
One piece of pine board 12 ins. by 6 ins. by 34 in, and
several smaller pieces ; two pieces of window glass, one
8 ins. by 8 ins. and the other 7 ins . by 7 ins.; 15 ins. of
A

T
B
HOLTZ ELECTRICAL
MACHINE
(a ) Front Elevation.
(6) Side Elevation.
(c) Plan .
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3-16ths in . round iron rod ; 6 ins. of heavy brass gas tub.
ing, the bore of which should just permit the iron rod to
turn freely within ; 1 sq. ft. of moderately heavy tin - foil;
12 ft, of No. 10 brass or copper wire ; some nails , screws,
liquid glue, and mucilage.
The large piece of pine board forms the base of the
machine. It is marked H in the figure ; G is a piece of
pine board 5 ins. long, 34 in. thick, i in . wide at the
bottom , where it rests on the base, and 72 in. wide at the
top. It acts as a support for the stationary glass plate
A
P is a piece of pine board 5 ins. by 1/2 ins. by 34 in.
From a point 24 ins. above the base it begins to taper
until it is only 34 in. wide at the top. Both P and Gare
fastened to the base ( H ) by long screws. The back plate
( A ) is the 8- in. by 8-in. glass plate mentioned above , and

7

H
1

(6 )
may turn . T is a small round button of wood 1.16th in.
thick, glued on the centre of the back plate , and serves
to keep the two glass plates apart. On the front face of
the plate ( B ) are pasted the six tin- foil carriers ( b ), i in.
in diameter and i in. from the edge of the plate.
Through a hole in the pedestal ( P ), 2 ins. above the base,
the piece of brass tubing (J ) , 3 % ins. long, is inserted,
and forms a bearing for the crank shaft (O ), the inner end
of which is keyed to the pulley ( D ), made of 34 in . pine
board , and 2 72 ins. in diameter. E is a belt made of soft,
flexible leather, by which the power is transmitted to
the pulley ( C ) on the circular plate. X , X are two
condensers, made of plates of glass 4 ins. by 372 ins. ,
each having a sheet of tin - foil 12 in. smaller all around ,
pasted on each side. These plates lie on the baseboard
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in the position shown , and the bottom coatings of lin - foil
are connected with each other by a thin wire. M , M are
the two collecting brushes ; they are made of No. 10
wire clamped on the back of the plate ( A ) and bent as
shown. Their clamped ends are connected by a wire
with the sectors (a , a ), while their free ends carry brushes
made up of a small bundle of No. 36 wire. The neutral
ising brush ( K ) is also made of No. 10 wire , bent as
shown, and carrying at each end, in addition to a fine.
wire brush, a row of four points, made by soldering on
common pins. The prime collectors ( N , N ) are also
pieces of No. 10 wire, carrying four pin points, which act
as the collecting combs. The two collectors are sup
ported by two additional pieces of No. 10 wire, driven
through holes in the base, and bent as shown in the
figure. No. 10 wire is again utilised in the construction
of the discharging rod ( S, S ). The wire is bent at one
end , to form the rings ( r, r ) and the other end is fitted
with a wooden handle (h ). The joint between R and N
is soldered ; but that between N and S is free, so that the
discharge rods may be moved in or out for adjustment.
R is connected with the top coating of the conden
ser ( X ) by bending it twice at right angles, R being
brought in far enough so that it will just touch the coat
ing of the condenser. It is also evident that this bend
aids to keep the condenser in place, the plates being
further held by abutting against the supports ( P ) and ( I ).
To ensure good insulation , all the woodwork on the
machine should be well shellacked.
As in the case with all Toepler.Holz machines , an
initial charge must be given when starting for the first
time. This may be accomplished by means of a rubber
comb, from which, when electrified, a charge may be
given to one of the sectors on the back plate ( A ). Then ,
by turning the pulley in the direction shown by the arrow,
the machine will quickly build up.
The machine here described is hardly intended to do
more than illustrate the principle of the static machine ,
but will , nevertheless, on a cold, clear day, give sparks
about i in . in length. If the plates were made larger, a
more powerful machine would result, but it would be
necessary to carefully centre the revolving plate, as a
high speed of rotation could not otherwise be obtained .
It will also be found conducive to good results to shellac
the back plate and sectors.
For the

Book - shelf .

( Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue,
London , E.C. , by remitting the published price and cost of
postage .)
Dyes, STAINS, INKS, LACQUERS, VARNISHES, AND
POLISHES, No. 4 ; DECORATED Wood WORK,
No. 5 ; GOUGE WORK AND INDENT& D Wood
WORK , No. 6 ; Wood ENGRAVING AND PLACARD
CUTTING , No. 7. • Useful Arts and Handicrafts "
Series. London : Dawbarn & Ward , 6, Farringdon
Avenu :, E.C. Price 6d. each .
As this series gathers volume week after week , so it
grows in interest and developes in practical character. It
also becomes apparent that several individual books gain
by being read in conjunction with one another. The first
of the above ( that , namely, with the comprehensive title) is
perhaps best able to stand alone, and many readers of this
journal will find a perusal of its pages a means of very
considerably enhancing the finish of their work . No. Ś
relapses a little into the “ imitation art ” style, so that we
look with some surprise at a quotation from Ruskin in the
text. “ Gouge Work and Indented Wood Work ”
( No. 6) is useful from the practical hints on holding the
the wood, keeping the tools in order, and using them .
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The book is freely illustrated with useful designs, most
of them of excellent artistic value, and all interesting.
We should imagine that the bench lever press , shown on
page 18, would prove a useful tool in the hands of many
amateur mechanics, who sometimes require to apply a
vertical pressure on a piece of work . One of the most
interesting, and certainly the best illustrated, volumes in
the series is No. 7 , on “ Wood Engraving and Placard
Cutting.” The beautiful art of wood engraving, which
has, through motives of economy, so largely dropped out
of the running where modern book illustration is con
cerned, is here described in a simple manner, and demon .
strated by a series of excellent copies of wood engravings
from ancient and modern sources. One half of the book
is devoted to this subject, the second half describing (but
not so clearly, toour thinking) the little - known art of pro
ducing and printing pictorial posters.
THE ALTERNATING CURRENT Circuit. By W.
PERREN MAYCOCK , M.I.E.E. London : Whittaker
and Co. , 2 , White Hart Street, Paternoster Square.
Price 2s. 6d.
The fascination of the science of electricity is well
brought before one when looking through this eminently
useful book . It is described as an " introductory and
non -mathematical” volume for the student , and we do
not remember having hitherto seen an explanation of a
difficult and intricate subject so clearly and concisely put
before a scientific reader. The arguments are carefully
graded and the description is carried logically step by
step, so that any young electrician can follow , without
hesitation, the phenomena connected with the use of
alternating currents. The author does not in this work
go beyond the subject of the ordinary or single -phase
alternating current -it would be difficult or impossible to
do more in non -mathematical language — but there is no
doubt that the reader who thoroughly masters the con
tents of the present book will have laid a sound and
reliable foundation for the far more complex and intricate
problems connected with the phenomena of polyphase
alternating currents.
Two Useful

Lathe

Wrinkles .

Simple Chuck for Broken Drills.
Fig i shows a simple chuck for holding a straight
shank, or a broken drill. A is a piece of machine steel,
one end turned to fit the live centre of a lathe, or to fit

А

Fig. 1 .
end threaded and tapering
other
the
and
a drill socket ,
slightly. A hole the size of the drill is run back a short
distance and quartering slots are sawed with hack -saw .
B is the nut used to tighten the drill.
Half - Centre for Lathes .
Fig. 2 is a half -centre for lathes. It is an ordinary
centre milled down as shown at A. It is very useful in

Fig . 2.
facing work held between centres , as it permits the tool to
remove the metal without danger of digging in. — Modern
Machinery .
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An American Model Locomotive .
* HE fine scale model of a well -known American
THIexpress passenger locomotive, which is shown in
the accompanying photograph , was made by Mr.
Chas. L. Palmer, of Albany, N.Y., U.S A., whose work.
ing model cruiser, the Tigress, was described in the
August number of THE MODEL ENGINEER , last year.
The subject of the present article is in every respect a
working model, to i in. scale, of the splendid four-coupled
bogie engines running on the New York Central and
Hudson River Railroad. To gain some idea of the
general dimensions and appearance of the model , the
reader is directed to compare the engine with the foot- rule
which has been photographed , resting on the framework
of the permanent way. This comparison will assist the
mind in grasping the actual size and massiveness of the
model.
The following particulars, together with the photograph
we reproduce,have kindly been supplied by Mr. Palmer,
and will doubtless prove of the greatest interest to
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on the extended front of the smokebox, and the large
bell — a necessary adjunct where level crossings are
frequent and rarely protected in the careful manner we
are accustomed to see on English lines.

The Training of Naval Engineer
Students . *
The Psyche's machinery, as well as that for other
ships previously constructed or now under construction at
Keyham , has afforded excellent opportunities for the
efficient training of the engineer students, who are being
instructed both theoretically and practically to enable
them to become engineer officers in the Royal Navy.
For the last eleven years Keyham has been the only
Admiralty training ground for these officers. The number
of students at the present time is 192. An entry is made
once each year, during the first or second week in July,
following a competitive examination held by the Civil

N. Y. C. & H.R.R.R.

SCALE MODEL OF AN AMERICAN LOCOMOTIVE .
readers on this side of the Atlantic. As already stated,
the scale of the model is one inch to the foot,
the gauge being 434 ins. bare. The total weight is
50 lbs., and the working steam - pressure is 45 lbs. on the
square inch. The miniature Westinghouse air-pump is
an accurate working model , complete in all respects, and
bas auxiliary valve, piston, and main valve, and com
presses air into the reservoir drum. Some of the pipes
used in this pump are less than 1-16th in. outside diameter.
The steam gauge is on the usual Bourdon principle, and
is 12 in. diam. , whilst the air- pressure gauge is no more
than 38 in. diam .; nevertheless they both register pressure.
At 300 revolutions per minute, this engine developes
1,200 ft. -Ibs. per minute, and in this connection the
dimensions of the cylinders may be quoted. They have
a bore of 1 ; in, and a stroke of 2 ins. The link motion
is steel, and is adjusted to cut off equally at all points of
stroke. The principal dimensions of some of the parts
are as follows:-Wheels, 2 pair of coupled drivers, 53 ins.
diam . Boiler firebox 438 ins. by 3 ins. Tubes, 21 in
number, 12 in. diam . Total heating surface of boiler
460-8 sq. ins.
English readers will note with interest the distinctive
American features of this engine, the most prominent of
these being the “ cowcatcher ,” the huge lamp mounted

Service Commissioners in the previous April. The
period of training is five years. Throughout this
time they undergo an educational course at the Royal
Naval Engineering College under Professor A. M.
Worthington, F.R.S. , whilst their practical training is
obtained in the dockyard at Keyham , and the work they
perform is as far as possible real. They take a consider
able part in the repair and manufacture of machinery,
and in the cases of the two ships which have formed the
basis of this paper, they have had a very large interest,
more so in the Psyche, for the reason that they have been
able to follow the manufacture of her engines and boilers
right through to the time of theship going to sea, whereas
in the Proserpine the engines and boilers were sent to
Sheerness to be fitted to that ship, and the experience to
be gained by seeing them fitted on board was not obtain
able .
As illustrating the part taken in the manufacture of
new machinery, reference need only be made to that of
the Psyche, and the following work was entirely carried
out in the engineer's fitting shop : -The two surface
condensers were tubed and tested ; the two fire and bilge
Extract from a paper read by Mr. Robert Mayston, R.N., at
the Plymouth meeting of the Institution of Mechanical Engineers,
July, 1899.
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engines, eight fan engines, two hot-well engines and
pumps, two circulating engines and pumps with auxiliary
air-pump, and two reversing engines in connection with
the slide- valve gear, were completely fitted up from the
rough forgings and castings, including all machine and
fitting work . In addition, a large number of minor
fittings, such as cocks, valves, & c., passed through the
hands of the students. It should be noted that the work
just enumerated is an indication of what is performed by
the students in the early part of their training-that is,
during the first half of it, and its class is such as to offer
every possible attraction for a student commencing a
marine engineering career ; at least, this is the object
aimed at, and, judging by results, there is every reason to
assume that it has been successfully attained.
In the plan of workshops at Keyham , showing the
position of the fitting shop appropriated for the training
of the engineerstudents, relatively to the principal fitting
shops of the chief engineer's department, it will be seen
that they are so close that the students are enabled to
watch any erection of new machinery ; in fact, it is part
of their instruction to be shown the nature of the work as
it progresses, and they are afforded every facility.
It may be of interest to give the exact training an
engineer student undergoes at Keyham during the five
years he is under instruction preparatory to his appoint
ment as an assistant engineer, R.N.
First year's Training: -On entry he is engaged on
practice work with the hammer and chisel, and after
a short time commences engine fitting (useful work ).
Second year's Training.-For nine months he is em
ployed at the lathe, and the remaining three months
at other machines. During the second year a half-day
per week for the greater part of the year is spent in
sketching details of machinesand parts of machinery.
Third year's Training. Eight months are spent in
engine fitting in the students' shop, one month he is
sketching details and learning the principles of con
struction of machinery used in connection with the
discharge of torpedoes, such as air-compressing machinery,
torpedo tubes, both submerged and above water ( the
latter as made and placed on board Psyche ), and the
remaining three months he is employed on repairs to
engines, & c. , of ships afloat, or as the opportunity
presents itself, such as in the case of Psyche, in fitting new
machinery in ships.
It may here be observed that the testing machine for
materials is placed in the students' fitting shop, and
arrangements are made for the students in turn to become
acquainted with the tests and the methods of carrying
them out and of recording them, all very important
matters in connection with an engineer's training. All
the materials used in the manufacture of Psyche's engines
were so tested in order to ascertain if they complied with
requirements as laid down in specification ; for instance,
in the case of the gun -metal used the tensile strength must
not be less than 14 tons, with an extension in 2 ins. of
length of 772 per cent. , and in the case of high -tension
cast bronze,such as used for the Psyche's propellor blades,
the tensile strength was not to be less than 28 tons with
15 per cent . extension.
Fourth year's Training.The first six months are a
continuation of the last three in the previous year, followed
by one month in the coppersmith's shop, where the short
time renders it necessary their work should be more or
less of a practical character , such as fitting patches,
branches , and Aanges , soldering and brazing , becoming
acquainted with the method of running white metal into
bearings, and making sketches of the principal apparatus
and processes generally appertaining to coppersmiths'
work . This is tollowed by one month at smithing, in
which the work is also of a practical character such as

February, 1900.

welding and I ght forging. Then follow one month in
each of the pattern shop and brass foundry , and two
months in the boiler shop, in the last of which he obtains
knowledge of riveting, tube rolling, etc.
- With reference to the boiler shop there are invariably
new boilers under construction , and all descriptions come
under repair or observation . At the present time Belle
ville boilers are being manufactured for the Vestal, and
tubes are being prepared for boilers of thesmall tube
type already in existence, including the following descrip .
tions : Thornycroft, Yarrow, Reed, Mumford, Blechyn
den , Du Temple. Also the Babcock and Wilcox boiler
is under observation. During the third and fourth years
one evening a week for two hours is appropriated for in
struction in drawing under the direction and supervision
of experienced draughtsmen.
Fifth year's Training. -One month is spent in the
pattern shop , and one month in the foundry similarly to
fourth year, doing useful work ; and three months fitting
on ships afloat. Two months are appropriated for obtain
ing some acquaintance with the elementary_principles of
ship construction and the fittings of ships. The remaining
five months are spent in the drawing-office learning engine
drawing and design, the latter part of the time being
occupied in the preparation of a drawing from his own
sketches, which drawing is required to be done to enable
him to pass into the Navy.
In order that the students may become acquainted with
the working of machinery and the duties connected with
the engine room when under way, the Admiralty have set
apart H.M.S. Sharpshooter for the purpose, and classes
are taken from March till October. During March the
ship is steamed in the basin, and each third - year student
is afforded the opportunities of actually performing the
operations of laying and lighting fires, getting up steam ,
opening and regulating the various valves, attending to
the working of the engines and boilers, and learning the
various duties of the engine -room.
The third -year
students are divided into four classes, the course for each
class lasting one week , four days under steam , the
remaining two days for repairs, examination, & c. From
April ist to September 30th ( except during examination
and vacation times ) the Sharpshooter is steamed under
way by fourth- and fifth- , ear students on two afternoons
and one whole day a weck , when all duties, connected
with the working of the engines and boilers and examina.
tion and repairs after steaming, are carried out by them.
Each student by the end of his fifth year has passed
through, in addition to the preliminary stage in the third
year, four courses of steaming under way, each course of
two weeks' duration .
At the end of the season the ship is laid up for repairs,
which are largely effected by the students themselves
during the winter months.
It should be noted that the Sharpshooter has triple
expansion engines, and was the first ship in H.M. navy
to be fitted with Belleville boilers, so that the steaming
instruction afforded the engineer students by this ship is
of very modern character.
Lectures on marine engineering are given to the
students of the various years by officers of the chief
engineer's department at Keyham - eighteen per annum
to the fifth year and twelve to each of the other years.
The time devoted to the Sharpshooter and to lectures is
taken out of the students' working hours in the dockyard ,
which comprise four forenoons and five afternoons ; tbe
two remaining forenoons are devoted to educational sub .
jects distinct from the dockyard , and under the direction
of the headmaster .
Sir William II. White , in his presidential address,
delivered to this Institution in April last, gave the various
descriptions of machinery with which the modern warship
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tively, to complete the operation of cutting the thread.
The taper tap ( Fig. 7 ), as its name implies, is turned
smaller at its lower end, this meaning that part of the
thread is cut away, so as to allow the point of the tap
to enter the plain hole at starting. The tapered portion
extends back from the point to near the end of the thread;
the last two or three threads, however, being left the
full size. The second tap (Fig. 8 ) is tapered from the
point for about one third of its length only, the remain
ing threads being of the full diameter. The plug tap
(Fig. 9 ) is of the full diameter for practically the whole
of its length .
In the first place, the hole to be tapped is drilled, its
diameter being equal to the diameter at the bottom of the
threads on the screw which is to fit it. Thus, a hole to

is now supplied, and it goes without saying that with the
growth of this machinery the necessity has increased for
giving the officers, who will be mainly responsible for its
efficiency, every opportunity for becoming familiar with
it, and of becoming up -to -date naval engineers.
The facilities afforded at Keyham for the acquirement
of a thoroughly practical training, place the Royal Naval
Engineering Collegein the foremost rank as an institution
for obtaining a sound knowledge of mechanical engineer
ing . The facts that as soon as possible after entry the
student is employed on useful work , the various courses of
instruction which are arranged to render the knowledge
of marine engineering obtained as complete and as com
prehensive as possible, the facilities afforded for acquaint
ance with running machinery, the constant contact
throughout the training with experienced workmen, the
frequent opportunities afforded for obtaining information
from the officers who have charge of the training - all go
to indicate that nothing is spared to make the training of
the engineer student as complete as possible.
It has been thought that the subject could be best
placed before the Members of the Institution of Mechani.
cal Engineers by associating the manufacture of the
machinery of H.M.S. Proserpine and H.M.S. Psyche, in
which the students themselves have had considerable
interest, with a description of the training undergone. It
only remains to say that a better idea can be obtained by
a personal inspection of the workshops at Keyham and
the Royal Naval Engineering College itself, and that it
- will beconsidered a privilege to give the Members of this
Institution any further information desired.

How to Start a Workshop .
By “ ATLAS."

( Continued from page 10. )
SCREWING APPLIANCES.
LTHOUGH the reader will be able to buy ready.
A
he
necessary
hole, and
provided .

requires in his work, yet it will frequently be
to cut a screw thread either on a rod or in a
therefore appliances for this purpose must be
L A screw -cutting lathe is doubtless a desirable
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Fig . 7.

Fig . 8.

Fig . 9.

take a 72 -in. bolt would be drilled with a drill 13-32nds
of an inch in diameter, while a hole for a 4.in. screw
would be drilled with a 3-16ths.in . drill and so on. It will
be found that a hole of this size will just allow the taper
tap to enter for a distance about equal to the diameter of
the hole. A tap- wrench is then fitted on to the square
end of the tap,and turned round , a gentle downward
pressure being applied at starting. When the tap has
cut its way for a few turns, it will feed itself forward
without any other than a turning pressure on the wrench
being exerted. The tap should not be forced through
too harshly, but should be worked back half
a turn or SO every now and again , and thus
lessen the risk of breakage. A little oil should occasion .

FIG. Io.
tool for many screw -making jobs, but for reasons pre .
viously explained the present remarks will deal only with
hand tools .
Screw threads may be divided into two classes - inter
nal and external. Internal threads are produced by taps,
and external threads by screw-plates or stocks and dies.
Taps are made from cast-steel rod turned to the right
diameter and threaded with a screw of suitable pitch.
Grooves, three in number, are cut lengthwise down the
tap at equi-distant points, thus forming cutting edges to
the intervening portions of the thread which remain.
Except for small holes, it is usual to employ three taps,
termed the taper, the second , and the plug tap, respec

ally be applied to the tap while it is being worked through
the hole. If the taper tap can be passed right through
the hole it will cut a full thread and the other two taps
may not be needed. But it frequently happens that the
hole is too long to permit the one tap to pass right
through, or the hole may be closed at the bottom end .
It then becomes necessary to first work the taper tap as
far down as it will go, and after withdrawing it to follow
with the second tap , and then with the plug tap. For
small holes of 38 in., & in. or less, a taper and plug tap
are sufficient without using a second tap, and very small
holes can generally be managed with one tap only, as
there is so little metal to be removed to form the thread .
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How

to

Electric

Make

Incandescent

Lamps for y.d. each .

By “ SPARKS. "
NCANDESCENT electric lamps were first constructed
by Thomas Alva Edison, in 1878. These lamps were
constructed of platinum wire -a fine piece some
inches long being used and mounted in a glass bulb or
shade for protection. This wire offers great resistance to
the passage of an electric current , and becomes very hot
when a current is forced through it . If the current is
sufficiently strong the wire will be made bright red hot ,
or even white hot. If, however, too great a current be
used the wire will melt and the lamp will be useless.
Edison designed an ingenious automatic device by means
of which, if the current grew too strong, some of it was
shunted past the lamp, which was thus saved from
damage .
In 1879 the carbon filament was first made, and until
recently has held its own against all comers. Carbon
may be heated above the melting point of platinum with
out being volatilized , and will give a wbiter and more
efficient light. Carbon filaments have to be isolated from
the air , as hot carbon readily burns or oxidizes. The
Nernst lamp, recently invented, has a filament constructed
of rare oxides, which will carry an electric current if first
made hot . These filaments may be raised to a higher

I

Small external screw threads, say up to for it in. dia
meter are usually cut by screw -plates. A screw.plate
( Fig. 10 ) consists of a hardened steel plate having a series
of drilled and tapped holes in it of various diameters,
Small slots are usually cut at the sides of these holes to
form cutting edges for the threads, though in very small
screws these slots are omitted , and the threads are pro .
duced by pressure more than by cutting: Large threads,
from , say, 3-16ths in. upwards, are cut by stocks and dies
(Fig. 11).
In this appliance the die which cuts the
thread is made in two halves, and is placed in a stock "
or holder fitted with an adjusting screw , which enables
pressure to be applied to the halves of the die to make
them cut. A set of stocks and dies consists of one stock ,
with a series of interchangeable dies to cut threads of
different sizes. Sometimes, in the smaller sets, all the
dies are placed in the stock in a row , the adjusting screw
acting on the end die, and thus transmitting the pressure
to whichever pair of dies are being used. The illustra
tions of screwing appliances shown in this article are
from blocks kindly lent by Messrs. T. J. Syer & Co.
The rod to be screwed is first of all turned or filed
round to the right diameter, and the end is slightly
bevelled off with a file to enable the screw- plate or dies
to get a start. With a screw - plate the thread is cut to the
ſulī depth as the plate is worked down the rod, but with
the usual type of stocks and dies the thread is cut gradu
ally, the dies being tightened and worked up and down
several times until the desired depth is obtained . The
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FIG . il .
temperature even than those made of carbon , so that they
thread should be tried into a nut or tapped hole of the
give an even brighter light, and they cannot oxidize .
right size from time to time until a proper fit is arrived
Platinum lamps are very easily made, and the materials
at. Plenty of oil should be used, to enable the screw
plates or dies to cut well. Care should be taken not to
required are not expensive. The writer has made lamps
force the dies downward when cutting, or a bad thread
from 5-32nds of an inch to more than an inch in diameter
will be produced .
over an ordinary bat’s -wing gas burner, the only tools used
There are several different kinds of screw threads in
being a pair ofscissors, a small file, and a small hammer.
common use, and the reader should be careful to see that
Lamps, the size of a marble, and which will give as much
he obtains taps and stocks and dies to correspond with
light as a Christmas- tree candle, cost for material about
the thread on the ready- made screws he uses for his work .
one-third of a penny a piece ; and first class lamps, with
For very small threads up to about 78. in . diameter, the
sealed platinum terminals, may be made for 3d. each.
British Association thread is generally used, while beyond
I shall first describe how to make the cheaper lamps,
this size the Whitworth Standard is the best. For pipes
and then show how, with a few more tools, ihe better
and tubes a special thread termed a gas-thread is
ones may be made.
employed, and gas taps and gas stocks and dies are sold
The following materials will be required :
to suit. The thread for a gas pipe or a tube of a certain
( 1 ) Some fine platinum wire, the finer the better; for
diameter is much finer than the Standard Whitworth
not only is the finer wire cheaper, but it can be made
thread for a bolt of the same diameter, the reason being
incandescent with a smaller current. This wire should
that the thickness of the metal forming the pipe or tube is
have a diameter of from two to four thousandths of an
not great enough to allow as deep a thread as the ordinary
inch. The following sizes may be used :
Whitworth thread to be used. By using a special thread
0'0040 diam ,
No. 42 Standard Wire Gauge
No. 44
0.0032
of finer pitch , the depth is proportionately less, and the
No. 46
0'0024
strength of the tube is not cut away to the same extent.
It may not be out of place here to explain that the pitch
( 2) Some glass tubing, about 4 in. outside diameter.
of a screw is the distance from the centre of one thread to
The sizes known as Nos. 3 and 4 in the trade are just the
the centre of the next thread. In other words it is the
thing. Soft glass (usually called soda glass) should be
distance through which a screw will advance when a
asked for, and see that you get it clear and free from
made.
complete turn is
streaks . Those who have a foot blowpipe and know how
to use it, will not need to be told that lead glass is better
( To be continued .)
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suited to their requirements, or that they may use coloured
glasses if they please.
(3 ) Some copper wire , about 1-64th in. diam . or
rather less. Nos. 28, 30 , and 32 S.W.G. are suitable .
For the better class of lamps some thicker platinum
wire will be required, about No. 32 S.W.G. " As this
wire is not used for our cheaper Jamps, it will be neces :
sary to fuse the copper wire straight on to the fine
platinum . For this purpose a blowpipe will be required.
This may be obtained for 4d. or 6d., but we may make
one which will answer our purpose out of a piece of our
glass tubing, and the experience gained in working our
glass will be worth having. A glass blowpipe, however,

Fio. /

FIG . 2

Fig.3
FIG . 4.

and pulling it out sharply. Break off or melt off the thin
end , leaving an inch or so to hold on to while the tube is
being bent . To get a nice uniform bend, heat about 2
ins. of the tube, by holding it along the top of the flame,
and be very careful about heating it uniformly. When
the tube is quite soft, bend it as shown in Fig. 3, trying
to let it bend by its own weight as it were, i.e., not forc
ing it. Now break off the point with the file, and round
the nozzle in the flame. If you are not careful you will
close the nozzle right up, in which case it must be drawn
out again . To do this, melt the end , and then touch the
point while soft with a thin bit of glass, which will
stick, and enable you to draw out the end again . If you
y
did not succeed in breaking the tube off straight, the
jagged points should be removed with the file. ' Hold the
file at an angle of 45 degs. with the tube, not at right
angles to it, and hold the tube in mid- air, not against a
support . Use the file rather roughly, hitting the glass as
it were , to make it bite. I believe the use of turpentine,
in which camphor has been dissolved, as a lubricant,
assists the operation ; but I have never had occasion to try
it.
In all these matters a little practice with one method is
worth a lot of book -lore. Have you ever seen a lens
grinder cutting a piece of glass into a rough lens shape,
with a tool like a worn out curling- tongs ?
Let us now use our blowpipe to make a small lamp.
The filament (the part which glows) is to be made of
platinum, and we have to join pieces of thick wire on to
each end, to lead the current in and out. For our cheap
lamp we use copper wire. The end of the copper wire is
to be fused and the end of the platinum wire thurst into
the molten globule on the copper wire. If the platinum
wire is cut with scissors the ends will be burred, and a
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has this disadvantage as compared with a metal one,
viz. —that sooner or later the nozzle is sure to melt during
use . To make the blowpipe, choose a piece of tubing
rather thick walled and cut off one end square. This is
done by making a sharp nick across the tube with the
file, and then pulling the ends apart. The end we have
prepared is to be the mouthpiece, and must be rounded
in the flame to remove the sharp edges. Heat about
half an inch of the end of the tube over the burner, hold
ing it about an inch above the flame. The gas should be
turned full on , but not so that it flares and flickers.
Turn the tube round and round so as to heat it evenly ,
and bring it to the flame so that the end to be rounded
just enters the top edge which is the hottest part.
Almost immediately the orange glow of burning sodium
will make its appearance about the hot part of the tube,
which will then be found to have been melted more or
less and the edges rounded . As the glass is uniformly
thick it may be waved about in the air io cool it . If this
were done, however, with a piece of glass of irregular
thickness it would almost certainly produce a fracture, as
the thin parts would harden first , and then when the
thick parts cooled and contracted a stress would be put
on the thin parts . You will soon meet with this
phenomenon. The moral is— " cool irregular pieces as
slowly as possible. ” Hints on this will be found in the
proper place.
We now make the nozzle, cutting off the tube to length
at the same time. Hold the tube across the flame so as
to heat a point about 8 ins. from the rounded end, taking
the same precautions as to warming and heating uniformly.
Support the part of the tube on both sides of the Aame.
It will be found most convenient to work with the flame
pointing towards the left shoulder, and to hold the left
hand beyond the flame. The thumbs of both hands
should be towards the body, and the right hand should
lie over the tube. When the tube has softened , draw the
ends apart, first removing the tube from the flames. Pull
quickly and as straight as possible. Each piece will be
found to have a symmetrical conical end , as shown in
Fig. 1. If, however, the cone is long and tapering, as
shown in Fig. 2 , you have heated too much of the tube.
This may berectified by heating the conical part again
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stronger joint will result . On cooling, the copper
contracts more than the platinum , which it grips very
tightly.
Just a few hints as to the method to be followed : Turn
down your gas flame to the height of a halfpenny ( 1 in . ) ;
put the nozzle of your blow pipe into the flame and hold
the end of the copper wire near the tip of the blowpipe
flame ; hold the platinum wire almost in the flame and in
line with the copper wire, and immediately the latter
melts, thrust the platinum wire into it , and remove both
from the flame ( Fig. 4 shows the joint ). Do not keep
the blowpipe in the flame longer than is necessary.
Support your fingers on the ring round the gas burne
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which usually holds the globe, and support the nozzle of
the blowpipe on the rim of the burner.
Seal a piece of copper in the manner described on both
ends of the platinum , and cut off to two or three inches at
each end . The filament may now be bent to any form
you choose, according to the globe you are going to put
Short filaments look best in single loops or once
it in.
doubled ( see Figs. 5 , 6, and 7 ), while long ones from an
inch upwards may be zig zagged or made into spirals
(see Figs. 8 and 9). All the forms may be made with two
needles, two hands, and a little skill. To make a spiral,
twist the wire round a fine needle, continuing the twist
closeup to each end and keeping the turns close together.
Carefully pull out the needle and spread the spiral by
pulling the ends. To loop the spiral, bend it round a
large knitting-needle or wire nail.
There are several ways of making globes and of sealing
in the filament. I shall describe the simplest first : Take
a piece of clear tube, from three to ten inches long, and
clean it thoroughly inside and outside with water, and , if
necessary , with vinegar, nitric acid , spirit or ammonia.
Close up one end of the tube by heating it , as described
above for rounding the end, but continuing until the end
just closes. Immediately the end is sealed, blow into the
open end and expand the sealed end a little. This is to
prevent a thick lump from forming on the end. Now
heat about 4 in. of the end , and when the whole is soft,
blow your bulb about the size of a marble. Your first
attempt will be a failure. The secret of success lies in
heating the glass evenly, and not attempting to blow it
out all at once. Give the first puff as soon after youtake
the glass from the flame as possible, letting the tube hang
vertically while blowing. The thin parts will cool and
set a little between the puffs and the thick parts being
softer will expand most during the succeeding puffs. If
the bulb is not satisfactory, heat it evenly all over until it
melts down again , then blow it afresh. If it is very un
even it should be blown out only a little , and melted down
again several times, until it is sufficiently uniform in
thickness.
The glass, when molten , tends to assume a spherical
form . Advantage may be taken of this tendency, if we
want to blow a large or a thick bulb on a small tube.
Heat, say, half an inch of the end of the tube, and expand
this to, say, twice its size ; then heat the next half.inch,
and expand this in the same way. Continue until you
have enough glass blown out to make your bulb ; then
melt the whole and blow it out . Owing to the compara .
tively large diameter of the expanded part , it will not
double up so readily as the narrow tube would have done.
It is obvious that pear -shaped bulbs may be made by
expanding a good deal of the tube a little , and a little of
the tube a good deal.
Having made a satisfactory globe, cut it off the tube
not too close -- and round the edges. If you do burn
your fingers, put on a little ammonia at once ; if you
don't burn your fingers, you might try expanding the open
ing a little with the point of a French nail. Heat the nail
before you touch the glass with it , and melt the glass all
round the mouth ; then run the nail round and round just
inside the rim . You will thus make the short tube lead
ing into the bulb conical at both ends ( Fig. 10 ), and the
wood plug, next to be made, will fit the tighter. Cut a
little wood plug, slightly taper, and just large enough to
fit tight in themouth of ihe bulb. Push it in with a
screwing motion, and nick it all round just above the neck
of the tube. Take it out and cut the length to size. Now
split it down the middle, lengthwise ; lay your copper
wires attached to the filament along the split surface of
one-half, put the other half on top, push the whole into
the neck of the bulb , and the lamp is done ( see Fig.
12 ).
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The copper wires may be sealed in by melting the glass
instead of using a wood plug. This is much more easily
done if the bulb is blown with a stem attached to hold on
by. Draw out some tube as you did to make the blow
pipe nozzle, and use the thin extension as a stem . Cut off
and seal up the thin part about 2 ins. from the wide part ,
and blow the bulb just where the taper begins. Melt off
the stem when the lamp is quite finished. To sealup the
top, melt the end of the tube all round, and flatten it by
pressing it against the side of the burner, so that the
mouth of the tube appears as shown in Fig. 11. Insert
the filament, spreading out the copper wires, and then
melt up the mouth at the top of the flame. As soon as
the glass melts and the wires begin to sag , turn the bulb
over. It is best not to seal the mouth right up, but just
enough to grip the copper wires. It is a good plan to
push the filamentrather far into the bulb in the first place,
and to pull it back last thing, by pulling the copper wires
and stretching the
glass. This reduces the likelihood
of the glass cracking.
Copper expands when heated at least twice as much as
glass does ; it is therefore impossible to make a thoroughly
satisfactory joint between these two substances. Plati.
num , however, expands at about the same rate as glass
does, so these two substances may be fused together. For
this reason platinum ( or a special alloy of nickel having
similar properties) is preferred for making the sealed con
nections in carbon lamps which have to be air tight.
Platinum lamps with sealed platinum connections have
a better appearance than those previously described , and
are much stronger ; indeed , if carefully annealed , they
will last until lost . Instead of ſusing copper ends on to
our filament, we now weld on thick platinum ends. This
sounds difficult, but in practice it is delightfully easy,
because when you heat the platinum to the welding
temperature, all dirt burns off, leaving the surfaces beau.
tifully clean . It is almost impossible to melt the wire in
the gas flame, so you may take your own time about the
work . We simply twist the end of the fine wire round
the thick , heat both to a white heat, and while it is in the
flame give the joint a gentle tap.
You will want something to use as an anvil, and the
round head of a poker will be found just the thing. The
smooth ( hammered) end of a nail punch makes an ex
cellent hammer . One tap is sufficient, and do not flatten
the filament. Do not cut either of your wires to length
until you have made the first joint.
The platinum wires are to be sealed into the bulbs as
described for the copper. A neater joint may be made
with the platinum by first coating the wire with glass.
Fine tubes of glass are made by softening an ordinary
small tube in the flame and drawing it out. Slip short
pieces over the platinum and melt them on. The glass
must be melted very thoroughly all round the platinum
wires and allowed to cool slowly by gradually lowering
the gas to an inch flame and turning the bulb about in it
until thoroughly blackened .
Copper wires may be fused on to the thick platinum and
will make a better connection than can be made with
The finished lamp is
lamps as usually constructed .
shown in the last Fig. ( No. 13 ). The illustrations show
the actual size in each case.
The Royal Mint struck last year, in gold , silver, bronze,
and nickel pieces, 145,008,400 coins, which exceeded the
number struck the previous year by 46,909, 183. The
increase in the Imperial coinage of sovereigns and half
sovereigns issued was £ 2,739,865,in a total of £ 8,520,311.
Old gold coins were withdrawn to theamount of£ 1,800,000
Thenumber of sovereigns issued came near 6,400,000,
while in the previous year the number was 4,346,200.
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The Late Mr. Tansley .
"
I

T is with much regret that we have to record the death
of Mr. Isaiah Tansley, of Lowestoft, who passed
away on January 2nd, last, at the advanced age of
82. Deceased was probably the oldest model yachtsman ,
as he took an active part in the pastime until last
autumn, and it is sixty five years since he first built and
sailed a model yacht. In those early days he used a
weighted tiller for steering his models, and at the time of
his death he possessed a large cutter, built over fiftyyears
ago , of which he was very proud . Though designed
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Model Yachting Notes .
( The Editor will be glad if the Secretaries of Model Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column .]
" HE long discussion on the subject of model yacht
THE
measurement which has been appearing in these
pages does not seem to have brought us much
nearer to a solution of the vexed question. At the same
time, it has done a certain amount of good in enabling the
various points of view in this important matter to be
openly ventilated , and has no doubt thereby been bene
ficial in stimulating interest in model yacht design. In
our December issue we asked model yachting clubs to
let us know to what extent they were willing to officially
adopt a uniform measurement rule - to be decided upon,
of course, by a general vote-but to this request we have
had but little response . Are any clubs prepared to move
at all in the matter ? If so, will
* they kindly let us know ?
Perhaps the following suggestion from Mr. W. F. Be
henna, of H.M.S. Curaçoa M.Y.C., will form a basis
for the replies we should like to receive to the above
query. He writes : — “ It would be a great gain to the
sport if a ' one measurement' rule could be adopted,
though, perhaps, the time is not yet quite ripe for this to
come to pass. I shall gather information as to which
measurement rule is most generally in use by the various
clubs in the country. I can already count a dozen clubs
using the L. and S.A : 6000 Rule, and am certain that
this measurement includes more models than any other
one rule now in use. I would , therefore, suggest that
this rule (in spite of its slight imperfections) be temporarily
adopted as a foundation on which to construct a new rule,
i.e. --if a better and more simple one can be found . Un
til then, let this be considered as the British Model Yacht
Measurement Rule. I feel the matter only wants a start,
and the rule I mention will do for that—the modifica
tions will come later. ” To repeat our query in the pre
vious paragraph, but to put it more plainly — How many
clubs are at present using this rule, and how many of the
other clubs are willing to adopt it pro tem ., in place of
their present rule, with a view to securing uniformity ? We
hope the various committees will take an early oppor
tunity of talking the matter over and advising us of their
decisions.

half-a century since, this cutter was hard to beat , even by
the latest Lowestoft models. Mr. Tansley, a recent por.
trait of whom we give herewith, had a sea experience
covering sixty - five years, and for forty years he did duty
as a Thames and North Sea pilot. He also held testi
monials for service in the Lowestoft and other lifeboats .
He was known to many model yachtsmen apart from his
friends at Lowestoft, and we are sure that the news of
this worthy veteran's decease will be received with regret
by all.

A new roller boat is being built in Canada. This
vessel is a cigar- shaped craft about 30 ft. in length. The
screw consists of a cylinder about one- half the length of
the boat, situated in the centre and passing entirely
around the hull proper . This cylinder is supplied with
fins or wings running diagonally around from one end to
the other, and their rotation gives motion to the hull.
The keel, connected at both ends to the hull proper,
hangs below the revolving cylinder.

The remarks of Mr. G. F. Watson , Commodore of the
Port of Plymouth M.Y.C. , on the occasion of the pre
sentation of last season's prizes, are worthy of considera
tion in support of the foregoing paragraphs :-He
explained that the club's model yachts were divided into
three classes— " fives , " " tens, " and " twenties, " measured
by the old Y.R.A. rule L. W.L. , multiplied by the S.A. ,
divided by 6000, all in inches. This rule had also been
adopted by the Fowey, Brixham , and Dartmouth clubs,
and as far as the Plymouth Club was concerned , there was
no disposition to change. Very many rules had been
advocated, but he thought the best argument in favour
of the length and sail area rule was that the Shamrock and
Columbia races were sailed under it. The terms were
slightly varied, but it was the samerule, the square root
of the S.A. plus L.W.L., divided by two. If this rule
was good enough for the greatest yacht race that was ever
sailed, it was good enough for South -Western model
yachtsmen .
Toe event of the Plymouth season was the Challenge
Cup race, which took place between Fowey, Brixham ,
Dartmouth, and Plymouth Clubs. But not one of the
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local boats was even placed. They were not disheartened ,
however, and were determined to try again next year at
Brixham ; in fact, several new “ twenties ” were being
built to take part in the contest. Mr. Watson referred
to the improvements effected at the Club House, West
Hoe Pier, and mentioned that a tank had been provided
for the greater ease and despatch in measuring the boats.
The club was largely indebted to the donors of the prizes,
Admiral Sir E. R. Fremantle, K.C.B., C.M.G. , Rear.
Admiral II. J. Carr, Sir John Jackson, Mr. S. F. Mendl,
M.P., the R.P.C.Y.C. , and others.

Several keenly contested model yacht races took place
during the recent cruise of H.M.S. Curaçoa, the events
being held at Port Mahon, in the Balearic Isles, and at
Cartagena in Spain. At the first-named harbour there were
races for 5- , 10-, and 20-raters, twelve boats altogether
taking part. The winners were Dot (5.rater) and Brenda
( 10 -rater ). The 20 -rater race was really only a trial spin
between Rose and Zora, the former being a new boat
and a probable competitor for the West of England
Challenge Cup at Brixham , next August. The Zora won
this cup in 1898. The races at Cartagena resulted in wins
for the 5-rater Maid of Kent, belonging to Lieut. Tuke,
R.N., and the 10 rater Nell, a new boat belonging to Mr.
Martin .
Commander 0. F. Gillet, R.N. , of H.M.S. Crescent,
writes us from Bermuda as follows : - “ May I add a few
words to my previous remarks on model yacht measure
ment ? My experience is derived from model clubs in
H.M.S. Severn and Vulcan, open water, in both of
which we used the I .. X S.A. Rule. Our boats sailed in
6000
several races, both in ponds and open water, against
others who used the L.W.L., 1730, weight, and linear
rating rules ; and as some of ours were built of moderate
dimensions, with a view to outside competitions, we
achieved an average amount of success under all. There
fore, I am of opinion that it is unnecessary to have two
rules, one for open water and one for ponds. The first
desideratum is a simple rule where measurement is
seldom required : Taking L.O.A. , extreme beam , and
depth from gunwale to bottom of keel as bases, weights
can be shifted to a large extent without altering dimen
sions. The objections to the present Y.R.A. Rule are
that girth is more difficult to measure than the simple
depth, and the 15 position for measuring it, though
probably best suited to existing craft, is some handi
cap on original design . Mr. Bruce's suggestion
would bring good sport, but would bar some exist
ing, cracks, may not be suitable for all localities,
and also would handicap original design ; whereas, a
good common measurement rule would show the advant
ages of various proportions. Many of your correspondents
object to L.O.A., as a rule, because overhangs are either
useful or ornamental. Surely, in the former case, the
same objection applies to all dimensions measured in any
rule, and in the latter can be omitted in craft built for
racing. As the advantages of overhangs are so well
known, surely no one would do away with them because
they are taxed, and the 0.A. measurement discourages
skimming dishes. The present base for measurement
L.W.L. -is a line whose length is seldom constant.
When a boat is moving, heeling, or has hung on a heavy
Tudder , her actual W.L. is greater than that measured,
the amount of difference depending on her speed, beam ,
length , and angle of overhangs. So it seems rational to
use an unchanging line as base. If sail area is brought
in at all , the square root should be used to bring all
dimensions linear.”

February , 1900 .

Highgate Model Yacht Club.
The Annual Prize Distribution on the results of their
last season's racing recently took place at the residence
of the commodore, C. F. B. Findon, Esq ., 58 , Carleton
Road , N. , and a very enjoyable evening was spent. The
following were the prize -winners :
CLUB Prizes ( 5 races) .
average points uit
First, Mr. W. Vine ( sailed four )
9.
Second , Mr. W. Kentish ( sailed four)
Third, Mr. G. Ward (sailed five) ...
7
Club CHALLENGE PRIZE ( 3 races ).
Winner , Mr. Field ( sailed three )
aggregate points 34
Silver CHALLENGE Cup for 10 -Rater L , W.L. and S.A.
(4 races).
Winner, Mr. W. Vine ( sailed four) aggregate points 47
29
Second, Mr. Field ( sailed four )
Ladies' Prizes ( sailed at the Round Pond , Kensington ),
( 1 race ) L.W.L. and S.A.
First , Mr. W. Kentish
total points
Second , Mr. Stubberfield
Third , Mr. Field
CONSOLATION Races (held at Highgate ).
First , Mr. G. Ward
total points 14
Second , Mr. Brent
12
9
Third , Mr. Shubrook
After the distribution the Commodore stated that it
was his intention to present the club with a work of art
for a special prize, to be sailed for during the next season ,
a feature of the conditions that six boards are to be
sailed on two different winds alternately . The boats to
be started altogether ; to be taken out of the water on
each board, re-trimmed, and again started ; the boat doing
the race quickest , after time allowance is deducted , to be
the winner. He mentioned that his especial object was
to induce members to be smart in trimming and sailing
their models. Mr. Field presented a prize to the club
and suggested that a new class, under club measurement,
be formed to sail for it. After discussion, it was resolved
that a new class of one design be formed , the limit
being L. 42 ins. , B. 8 % ins.,D. 9 ins. , six or seven
members agreeing to build boats to compete for it.
Great satisfaction was expressed that during the year
a section in THE MODEL ENGINEER , on model
yachting had been started , and it was resolved to continue
the club's orders for the next six months as usual, and
to endeavour at the annual meeting, in January, to secure
further subscribers
The Engineer states that in modern wind machines it
is calculated that a 14 - ſt. wheel will yield % h..p. with a
10 mile wind, x h.-p. with a 12-mile wind, 1 h.-p. with
a 16 mile wind, and 21 h.-p. with a 25 - mile wind. A
20.ft. wheel will give 14 h.-p. at 10 miles, increasing to
572 h.-p. at 25 miles. A wheel30 ft. diameter estimated
to produce from 3 h.-p. at 10 miles to 9 h..p. at 25 miles
velocity ; a 40 ft. wheel ought to give from 5 to 12 h.-p.
The Viper , torpedo boat destroyer, built to the order
of the Admiralty by the Parsons Marine Steam Turbine
Company, Limited , Wallsend-on Tyne, recently under
went her second preliminary trial in the presence of the
leading Admiralty officials, and of the chairman of the
company, Mr. C. J. Leyland , and the managing director,
the Hon. C. A. Parsons. The trial showed a mean
speed of 34 :8 knots in four consecutive runs on the
measured mile, the fastest run being at the rate of 35.5
knots, which is a speed of more than40 miles per hour.
The speed attained was considerably in excess of that
required by the contract, namely, 31 knots.
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Drilling and Boring in the
Lathe .

By “ Allas.”
HE lathe may be turned to account for drilling or
THIboring holes in a variety of ways, and its limit of
usefulness for this purpose is affected much more
by the size ofthe work to be operated upon than by the
size of the hole to be made. Thus, quite a large hole,
say 6 ins. or 8 ins. in diameter, can be easily bored in a
small lathe ; but even a very small hole of perhaps only
} in . diameter cannot be drilled in the centre of a sheet
ofmetalor large casting unless the height of centres is
sufficiently great to allow the work to be placed in proper
position. For the majority of amateur work, however,
the lathe will be all sufficient as a drilling machine. It
might here be explained that the term “ drilling ” is
usually applied to the production of a hole by a drill
which formsan aperture of the desired diameter at one
operation , while in the process of “ boring ” the hole is
produced by the action of a single -pointed tool, the suc.
cessive cuts of which gradually enlarge the opening until
AА.
8

FIG . 1 .
the desired diameter is reached . Small holes are gene
rally made by drilling, while large holes are usually pro .
duced by boring. To drill a large hole not only requires
considerable driving power but involves the removal of
a considerable quantity of metal ; whereas, if the method
of boring is adopted a rough hole may be “ cored ”
through the casting when the latter is made in the
foundry, and this can be subsequently enlarged to the
required size by the application of a boring tool. Thus,
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FIG . 2.
if a 2.in. hole were required in a steam -engine cylinder,
the casting could be cored out to about 134 ins. , or
even a little larger, and then finished by boring, thereby
enabling a considerable economy to be effected both in
labour and material over the alternative method of
drilling the hole out of the solid metal . Another advan
tage of boring is that a hole can be made to any odd size
or to exactly fit any piece of turned work , without
the necessity of making a special tool for the job, as
might be the case if the hole were to be drilled.
in discussing the actual operations and appliances
involved, I will first deal with drilling. For small holes,
şay up to 72 in. diam ., twist drills are undoubtedly the
best to use, especially as they are now fairly cheap to
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buy, and can be depended upon to produce accurate and
smooth holes, exactly to size. The usual method is to
fasten the drill in a self -centreing drill chuck , and to feed
the work up against the drill bymeansof the back -centre
of the lathe, as shown in Fig. 1. Here A shows the self
centreing chuck, B shows the twist drill, C the piece of
work to be drilled , and D a small circular plate which
has a taper nose at the back to fit into the barrel of the
loose headstock, as shown. ( An enlarged sketch of the
plate D is shown in Fig. 2. )

FIG . 4.

FIG . 3.

FIG. 5.

As a matter of fact, this plate may be either round or
square , but the former is the simpler pattern to make, It
will be seen that there is a recess in the centre at R, the
object of this being to allow clearance for the point of
the drill when it comes through the work. The taper at
T should , of course, be turned to the same angle as the
body of the ordinary lathe centre. The piece of work to
be drilled may he held in the fingers of the left hand if of
convenient size, while the right hand turns the wheel of
the loose headstock , so as to feed the work forward. If
the work is too small to hold by the fingers, it may be
gripped in a hand - vice, or, if it is too heavy it may be
supported on a loose block of wood of the right height,
resting on the lathe bed, and simply steadied by the hand .
Sometimes it is a convenience to place a flat piece of wood
between the work and the little supporting plate , so as to
let the drill come right through into the wood. This is

B
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FIG . 6.

generally an advantage when drilling sheet metal, which
is liable to bend under the pressure against the drill.
The exact place for the hole should be marked off on
the work , and a heavy centre pop should be made so as to
guide the point of the drill at starting. For very small
noles this preparation will usually suffice, but with larger
holes, and especially in cases where the position of the
hole must bevery exact, a circle, the size of the hole to be
drilled, should be marked with compasses. Four small
centre pops should then be made at opposite sides of the
line, as shown in Fig. 3. These are necessary to act as
guides in case the line gets effaced . A start is then made,
but before the point of the drill has fully entered the metal ,
an examination must be made to see if it is cutting truly
with the circle marked out. If it is so doing, then the
work may be placed in the lathe again and the hole drilled.
It frequently happens, however, that the drill will have
run out slightly , and will have started the hole a little bit
on one side as shown in Fig. 4. To remedy this a narrow
groove must be cut down one side of the hole, as shown in
Fig. 5. This may be done either with the point of the
centre punch or with a narrow -pointed chisel, and the
groove should be made on the side towards which the hole
wants to go to be in correct position. The drill may then
be applied again , when the effect of the groove will be to
draw the hole over towards the centre of the circle. After
a few turns of the drill, the hole should be again
examined , and, if necessary , the drawing over pro
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cess repeated, until the hole is truly central, when the
work may be completed . It should be distinctly under
stood that once the point of the drill has fully entered the
work , i.e., as soon as it has commenced to cut the full
diameter of the drill, the grooving plan can have no
further effect in drawing over the hole, so that every care
should be taken to get the hole correctly placed in the
early stages.
The drilling-plate shown in Fig. 2 is not suitable for
supporting cylindrical jobs which may have to have trans
verse holes drilled through them-as, for instance, in the
case of the split pin in a connecting-rod pin. For such
work a support, with a V.slot across it, as shown in
Fig. 6, should be substituted. HereA shows the drill, B
the work to be operated on, and C the V -grooved sup.
port , which , of course , fits in the place of the ordinary
back centre.
( To be continued .)

Design

for

Express

a

Model

Single

Locomotive .

By E. L. PEARCE.
( Continued from page 15. )
HE link motion was next fitted up. Each link was
THmade from two pieces of } in, brass sweated together.
Holes were first drilled along centre line of curved
slot, and the metal between them filed out , and
finished by screwing link on to a wood faceplate a dis
tance from lathe centre equal to centres of eccentric rod ,
the lathe head being worked backwards and forwards,
the slot finished up true with a hand tool. The link was
made about twice the usual width, to obtain larger wear
ing surfaces for die and to dispense with forked ends to
eccentric rods. Each end of link has a slot 1-16th in. wide
for the ends of rods; the latter were made from 4 in . by
1-16th in. steel. The pins are 3-32nds in. steel wire, and
a tight fit in rod and easy in the link . The eccentric
straps have a lug projecting forward, which is recessed at
one side to take the end ofrod and fixed with a screw so
that an adjustment is available for setting slide valve.
The reversing gear was first made with a screw and
wheel , but it took too long to reverse the engine, so it
was replaced by a lever, sliding catch , and notched sector.
There are four notches each side the centre one, and the
engine will run when linked up to the fourth notch in
forward gear.
The whole of the frames and running portion of the
engine being finished, the next thing to tackle was the
boiler. This was made from best drawn brass tube, 258 in.
diameter outside and full 1-32nd in . thick and 11 ins.
long, including it ins. for smokebox and 34 ins. for
firebox.
The tube was annealled , split along centre line a
corresponding distance from each end, and opened out to
form smokebox and outer firebox, extra strips being
rivetted to latter to get the requisite depth. The throat
plate and back plate are of sheet copper, 1 25th in. thick ,
and were flanged on a block of beech wood cut to proper
shape and rivetted to shell. The inside firebox was
made of copper the same thickness, the tube plate being
1-16th in. thick . The end plates were Aanged on a
block of beech cut to the shape of inside of firebox, the
sides and top being in one piece bent to shape round the
block of beech and rivetted to flanged end plates. The
top of firebox was curved slightly at forward end, and
increasing towards back.
It was thought best to braze the joints in inside firebox
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as they would have to stand the intense heat of fire, and
would not melt when the tubes were soldered in . I first
made a blowpipe for gas with an air-jet in centre , and
procured from the neighbourhood of Smithfield a large
bladder, the burner being connected up to the gas by
Rexible piping ; the bladder was blown out and attached
to air-pipe, a board was placed on top and weighted to
obtain the necessary pressure. The firebox was placed
on iron tray on table, borax and spelter put along one
joint ; when the gas was lighted and air turned on a good
Aame was produced, but the supply of compressed air was
exhausted before the spelter commenced to run. The
reservoir was charged up several times, but with no better
result than burning a hole in the dining -room table . The
firebox was put on one side for a time and other work pro
ceeded with . I eventually took it to a coppersmith's and
had it brazed. Holes were drilled in the tube plate for the
2 -in. tubes , patterns were made for the foundation and
fire-door rings, and cast in brass ; these being fitted to
their respective places, rivetted and soldered stays were
put through the sides and ends of outer and inside firebox
by drilling right through the two plates and screwing the
ends of 3-32nds.in . brass wire, and tightening up with
square nuts and soldered .
The smokebox tube plate is 1- 16th -in. sheet brass,
the upper halffitting inside barrel against a ring of brass
4 in . by 1.16ths-in. rivetted to barrel ; the lower half
extends outside of barrel and takes the curved line of
smokebox to cylinders. The holes for the six tubes were
made slightly larger than those at other end, the tubes
being reduced slightly at firebox end and enlarged
smokebox end , fitting the holes tight , and sweated in as
shown in Fig. 4.
The domeis a brass casting. It was first turned up on
the outside, hole for safety valve bored and seating
bevelled off ; the curved flange was filed up and sweated
to a brass ring 1.16th in. thick and 1 in . larger all round,
the undersideof ring, being filed and ground true to fit
shell of boiler, to which it is secured by counter -sunk
screws passing through the thin barrel and into a brass
ring 1 - i6th in . thick rivetted to inside ofbarrel. The joint
is made steam -tight with red lead and a thread of cotton .
The holding down screws are covered up by the lagging
plate.
The regulator is fixed in the dome, and is similar to
that employed by Mr. Stroudley on the Brighton engines.
The top ofsteam - pipe is let into a circular piece of brass
5-16ths in, thick , the face being ground flat, and having
two holes about 1-16th in. diam . drilled through into
steam -pipe; a spindle is screwed tight into centre , and on
this turns a fiat disc of brass with holes drilled through to
correspond with holes in circular block; a light spring on
spindle keeps the valve against its seating. At each end
of the disc are lugs connected by links to a cross piece at
end of spindle, the other end of which passes through a
stuffing-box, where the handle is attached.
The lagging is made from tin plate with a 1-16th in.
air space only; the cab and body of tender are also of
sheet tin.
The small taps for high and low water level are made
from brass rod . The holes for plugs are made taper with
a half-round taper rymer ; the plugs are turned to fit and
ground in with fine sand and water.
The chimney is of 4.in. brass tube ; the cap and base
are beaten out of thin sheet copper.
The buffers are made of two pieces of drawn tube, one
sliding in the other ; the head and base are made of sheet
brass.
Methylated spirits is the fuel used to raise steam ; in
the upper part of tender is a tank to hold a supply, and a
regulator to adjust the quantity required, which drops
into a 7s-in. tube fixed directly under it and connected
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( For Scale see Supplement to January issue. )
DETAIL DRAWINGS FOR MR. E.

L. PEARCE'S MODEL LOCOMOTIVE.

( For description see opposite page. )
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to burner in firebox by brass and india- rubber tubing.
The burner takes the place of the ordinary ashpan, and
consists of a tin box, in the top of which are six 78- in.
tubes packed with fine iron wire for wicks, and in the
-centre are two air tubes passing right through the box ;
air can also be admitted by a damper at forward end of
burner.
When steam is to be raised the boiler is filled through
the short piece of tube passing through the top of cab, to
the level of the upper gauge tap. The spirit regulator is
opened wide to allow a stream of spirits to run for a few
seconds, and then adjusted to about one drop a second ;
then a few matches are struck and thrown into firebox,
and in a second or two the wicks light up, and soon the
firebox is filled with blue flame; the firedoor is left open ,
as there is very little draught through the tubes. In
. about ten minutes the pressure-gauge shows i lb. of
steam, the blower is turned on a little , firedoor closed,
spirits regulated to three or four drops a second , and the
pressure runs up to 25 lbs. in two or three minutes.
On first turning on steam , jets of water are sent out of
the chimney until cylinders get warmed up. With full
steam on , the engine runs at a speed of 6 or 7 miles
an hour, and it will haul a load of about 25 lbs. in a
double bogie truck at a slow speed.
The engine will run for about ten minutes before boiler
requires filling up , but if a can of hot water is kept at one
end oftrack afew strokes with hand -pump in the tender
every five minutes will keep the water level right .
Heating surface of tubes
firebox

56 sq. ins.
30

Total

86
11 lbs.
5 »

Total

16 11

Weight of engine
tender

The drawings consist of the following :
Fig. 1. - Side elevation.
2.- End view of cab.
3. - Half - section through cylinder and smokebox ;
half -front view of engine.
4. -Sectional elevation through centre line of
boiler.
5. -Sectional plan through centre of cylinder and
driving -axle.
6. - Cross- section through driving wheel and fire
box.
7.--Cross-section of tender showing pump and
front end showing brake -gear.
(Nore.— Figs. 1, 2, 3 and 4 were presented as a supple .
ment with the January issue of THE MODEL
ENGINEER. This is still obtainable ; price 2d. , or
post free 3d.-En. M.E.]

The first electric launch to be used on the canals of
Venice has recently been delivered there from London .
A syndicate composed of a number of local gentlemen
has taken the maiter up and secured this first launch as a
type of what they wish to run for passenger traffic on the
canals, subject to the approval of the localauthority. The
launch , which is called the Alessandro Volta, provides
accommodation for about fifty passengers. Its length is
about 56 ft. , and width 10 ft. It is equipped with one
hundred accumulators, and its mean speed will vary from
seven to nine miles per hour.
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The Society of Model Engineers.
* HE usual meeting of the Society of Model Engineers
THtook place on Tuesday, January 9th , 1900, atthe
Memorial Hall, Farringdon Street , E.C. , at
7 p.m., over sixty members and visitors being present.
The meeting was an exceptionally enthusiastic one, and
the exhibits were highly interesting.
The time from 7 p.m to 9.30, was occupied by an
inspection of four model locos. running under steam on
the new track , the models taking part being those
belonging to Messrs. A. M. H. Solomon (the “ Doris " )
and S. L. Solomon , A. Bowling, and E. L. Pearce.
About 9.30 p.m. Mr. Percival Marshall took the chair
and called upon the Secretary to read the minutes of the
preceding meeting. These having been read and signed ,
eight new members were elected .
The CHAIRMAN next announced that the new rules
were ready and could be had from the Secretary, and
that subscriptions were in many cases much over due .
Announcements were also made concerning the Prize
Competition.
The attention of the meeting was called to the ex
tremely interesting nature of the proceedings, owing to
the fact that the new railway track had been in operation,
and Mr. PERCIVAL MARSHALL moved a very hearty vote
of thanks be given to Messrs. Blaney, Boorman, Pearce,
and A. M. H , Solomon , for the care and skill they had
used in constructing the line . This was seconded by
Mr. J. C. CREBBIN , and carried with acclamation.
Another vote of thanks was proposed by Mr. MARSHALL
to Mr. E. D. Löwy for a historically interesting model
of one of the early London and North Western railway
engines, which he exhibited , and which was much
admired during the evening for the excellent workman
ship it showed. This vote of thanks was also passed
unanimously.
The meeting then terminated , it being 10 o'clock.
The Next MEETINGS.

The next meeting of the Society will be held at the
Memorial Hall, Farringdon Street, E.C. , on Wednes
day, February 7th, at 7 o'clock. It is proposed to again
have the Society's model railway track in use, and to run
model locos under steam during the evening. Members
who wish to give their engines a run on the track are re
quested to notify the Locomotive Superintendent, Mr.
E. L. Pearce, 88, Croxted Road , Dulwich , S.E. , a few
days before the meeting, so that the necessary arrange
ments can be made. Mr. Stanley J. Harding has also
kindly promised to give a short lecture at this meeting on
“ High Tension Electricity,” illustrated by some very
interesting experiments with x Ray and other electrical
apparatus. The following meeting will be held on
Thursday, March 8th, when the competing models for
the Prize Competition referred to belowwill be ex
hibited .
PRIZE COMPETITION .
The committee of the Society of Model Engineers have
made the final arrangements for holding the competitions
as announced in the last issue of THE MODEL EN .
GINEER. The prizes, which will consist of gold and
silver medals, will be awarded for models in four
classes, so that every variety of model-making talent
will have a chance. The last day for sending in
entries is fixed for February 28th, and entry forms
have been printed and can now be obtained on
application to the secretary, Mr. F. E. Powell, 6,
Farringdon Avenue, London, E.C. This announcement
is made for the benefit of any readers of this journal who
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may yet make up their minds to compete, and who can
become eligible for the competition by enrolling them
selves as members of the society, and paying the annual
subscription . All present members of the society , in
cluding provincial members, will receive an entry form in
due course .
PROVINCIAL BRANCHES.
BRADFORD . - The usual meeting of the Bradford
Branch was held at the Coffee Tavern , Tyrrell Street,
Bradford , on Monday, January 8th . From 7 to 8 o'clock
the time was employed in an inspection of models sup:
plied by the members. Messrs. Firth and Wilson showed
à boiler and engine under steam , which ran for an hour ;
Mr. J. Cordingley showed an oscillating engine. Mr.
Drake then lectured on “ The Glossary of Technical
Electrical Terms. " The next ordinary meeting will be
held on February 5th , 1900.-- ). H. LAMB, hon . sec. ,
Holly Bank , Thornbury , Bradford.
MANCHESTER AND SALFORD . — The ordinary monthly
meeting of this branch was held on January 8th , at the
Marsden Café, Mr. Blackham in the chair. After the
usual business had been disposed of, a series of photo
graphs of model yachts and electric launches were shown
and described by Mr. S. L. Thompstone. One Tangye's
and one Haydon's cutter bars, with sets of cutters,
were shown , and their methods of use were ex
plained by Mr. Brash, and Mr. Hayes exhibited a set
of wheels for a Great Northern loco, which were greatly
admired by the members. After the exhibits had been
inspected, there was a general discussion between the
members on yachts, pistons, and locos, Mr. Blackham
promising the members a lecture on
Pistons at an
early date. The meeting was then brought to a close at
9.45. The next meeting will be held on Monday,
February 5th, at the Marsden Café. Intendingmembers
are requested to communicate with me as early as pos
sible. - J. F. FULLAWAY , hon. sec. , 54, Great Jackson
Street , Hulme, Manchester.
SHEFFIELD. — The ordinary monthly meeting of the
Sheffield branch took place in the Y.M.C.A. Hall on the
second Monday in January. Considering the inclemency
of the weather there was a very fair attendance. Mr. A.
Skinner was appointed reporter for the Society, his duties
being to forward a report of each meeting to each of the
local papers and to the official organ . This was neces.
sary owing to the duties of the secretary having increased
considerably during the last few months. New members
were then proposed, seconded and enrolled ; after which
Mr. Shaw called upon Mr. G. H. Stringfellow to read
paper on Construction of a Home-made Lathe.” Mr.
Stringfellow had brought with him a lathe he had con
structed , and which he proceeded to describe. The bed
was made of 30 ins. of three square file steel , and weighed
about 10 lbs. The centres were of 258 ins., the head.
stock being back.geared by means of four sewing machine
wheels. The speaker gave a clear account of his method
of boring out the necks, and interested hi audience
greatly by describing the immense pains he had taken in
order to get every part true. The tail -stock had pro
vision for turning taper, the lecturer giving as his opinion
that no lathe is complete without such an arrangement.
The guide-screw was of it in . diameter , and had six
threads to the inch. This part of the lathe cost the
maker 10s . 6d. , a price which most of the audience
thought excessive. On the conclusion of the lecture,
many questions were asked and answered re the capacity,
Mr. Stringfellow
cost, and durability of the lathe.
reckoned that the entire cost was well under 25., and, as
regards the working ability, he mentioned that he had
9 easily turned a 5- in. cylinder by means of his lathe. A
hearty vote of thanks to the speaker terminated a very
pleasant evening.
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Practical Letters from Our
Readers.

( The Editor invites readers to make use of this column for the fulo
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired , but the
full nameand address of the sender should invariably be
attached , though not necessarily intended for publication. ]
A Simple Eccentric Strap and Rod .
TO THE EDITOR OF The Model Engineer.
SIR , —The following sketch shows a way of making an
eccentric strap and rod all in one piece, for a small
model steam engine. It is made simply of a strip of
sheet brass the width of the eccentric rod , and bent as
shown in the sketch. The strap part is then filed down

a
.

to the width of the groove in the eccentric sheave ; two
holes are then drilled at a and b to fit a bolt and nut with
which the strap can be adjusted. — Yours truly,
“ ECCENTRIC .”
Telephone Installation .
TO THE EDITOR OF The Model Engineer.
SIR , -In reference to query. No. 1218 in your
“ Queries and Replies ” column in January's issue, you
will find, on close examination, that the “ corrected
arrangement ” will not work in the manner required by
“ C. J. H.” On looking at Fig. 1 , for instance (where

lot
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FIG. I.
the arrows indicate the direction of the current ) , it will be
seen that by switching No. 1 “ off ” you are simply putting
No. 1 in " fork ” with No. 3 , for the current now has two
roads where before it only had one. Supposing now No.
4 rings up, the current on arriving at No. 3 divides, part
going through No. 3.10 earth, part going through No. 1 ,
then through bell and to earth . That , I presume, is just
what is not required. No. I wishes to be entirely off the
circuit until No. 2 switches him in, Again, if No. 2 rang
up, the circuit would be the same and No. 2 would ring
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the bell beside him. Supposing. No. 3 rang up the same
effect would take place, No. 1 instrument always being
in circuit, which is the thing to be avoided. Suppose
now we put the switch over , to put No. 1 in series with
the others, we shall find that the bell in No. 2's office
will ring, no matter who rings up. Exactly the same
would occur if we used theproposed circuit marked “ Z.”
We should now have No. i in fork with No. 2, giving
us the same results as before.
What “ C. J. H.” requires is this : --- A switch in
No. 2's office, which , when put over one way, will cause
the circuit to assume shape like Fig. 2. Here we see

N°3

NO1

Nl
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A Simple Commutator.
TO THE EDITOR OF The Model Engineer.
SIR .- .The following is a simple form of commutator
which I have found very effective. A piece of wood is
cut 2/2 ins. square and 12 in. thick, and the holes h
(Figs. 2 and 3 ) bored in it at the corners of a square, i in .
side, the holes being 4 in . diameter. Four pieces of
brass l, are cut as shown at left hand side of Fig. 4,
and bent into form shown at L, a hole being bored at
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FIG . 3.
Fig. 2.
No. I can ring up No. 2, while Nos. 2 , 3, and 4 are in
series with each other, as before. Then , by placing the
switch in No. 2 over the other way , a circuit as in Fig . 3
must be obtained , where the bell will be out of the
circuit, and all instruments in series with each other, as at
first.
The only difficulty lies in constructing a suitable switch
to answer both purposes. I have here (Fig . 4) designed

B
o

h
-

FIG. 2.
k. They are then placed as shown at 1 in Figs. 2 and
3 , being bent in the four holes h , the circular part being
held down by four binding screws B, which are soldered
on to the brass pieces. A piece of knitting needle is
driven into the centre of the baseboard to project perpen
dicularly out for about 34 in. , as shown at N in Fig. 2.
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Fig . 4 .
a swiich which will perform all duties required, and
although at first sight a little complicated, will be seen
to answer all right. Here we haveseven metal segments
on a base in the form of a circle, with their respective
wires joined up to the several instruments, showing No. I
connected to bell, while Nos. 2, 3, and 4 are in series
with each other. The dotted arms in the centre repre .
sent the movable parts ofthe switch , which can be under
stood better by Fig. 5. By moving switch from “ off ”
to “ on ” the bell is cut out entirely, and all four instru.
ments are put in series with each other. The movable
switch shown in Fig. 5 is so constructed that the metal
tips connect over any two segments which may be
covered according as the switch may be put “ off ” or
I think this will meet “ C. J. H.'s ” require
on.
J. W.
ments. -Yours truly,
Portsmouth .

(B

(B )

FIG . 3.
The reverser ( see Fig. 1 ) is now made, being shown in
plan in Fig. 3. P is the handle which is fixed by two
screws to Q, a square piece of wood. Two pieces of
stout copper wire are fastened in Q as at W in Figs.
I and 3, projecting downwards through the wood for
about 18 in . A hole V ( Fig. 1 ) is bored in the
centre of Q to admit I easily , so that when N fits
in V the ends E of the wires are in the holes h. The
parts of the brasses i inside the holes h and the ends E
of the wires should be amalgamated to ensure better con
nection . Fig. 3 shows the commutator “ connected up,”
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the pits h being filled with mercury , into which the ends
E dip. It is easily seen if E É are lifted out and

k
14"

Fig . 4.
Q turned through 90 degs. , the current through the wire
H. B.
J is reversed .-- Yours truly,
Bradford .

The

Editor's

Page .

E reproduce in this issue the rest of the working
WE drawings of Mr. E. L. Pearce's model locomo.
tive, together with his description of how the
engine was built, and we strongly commend this design
to those readers who wish to make a really good work.
ing'model which will not make too great a demand on
either their constructive abilities or workshop equipment.
This engine, by the way, was shown running under steam
at the last meeting of the Society of Model Engineers,
and was very favourably commented upon. If there are
any points in Mr. Pearce's drawing or description upon
which readers would like further information, we shall be
glad if they will write and let us know. A stamped ad
dressed envelope should be enclosed if an answer is re
quired by post.
In our next issue we shall publish the design for a
model locomotive which gained the prize in our recent
competition . It is somewhat of a departure from usual
model practice , and will, we think, create a great deal of
interest among our locomotive readers .
Ournew handbook , entitled— “ Telephones and Micro
phones: How to Make and Use Them ,” is evidently
meeting a want, if we may judge by the rapid sale it is
having. It clearly explains the principles on which a
telephone works, and describes how to make several
kinds of microphones, a very simple telephone, an ordinary
pattern wall telephone, and a useful desk telephone.
Some practical information on telephone circuits, faults,
repairs, &c. , and a chapter on modern types of domestic
telephones complete a book which should be of especial
interest to amateur electricians. It is fully illustrated,
and costs only 6d. , or post free 7d . It may be had
through any agent for The Model ENGINEER.
A new branch of the Society of Model Engineers has
been proposed during the past month, for Liverpool.
Those readers in this district who desire to help in the
movement are requested to communicate with Mr. S.
Croker, 12, Smithdown Road , Liverpool. The branches
which are already established are working so well , and
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with such mutual advantage and satisfaction to the
members, that we feel sure it is only a question of time
for local societies to be formed in every town of any size
in the country .

The benefits derivable from membership of such a
society are many. Not only can the model -maker gather
many useful wrinkles from the papers and discussions,
but by comparing other members' models with his own ,
he can measure the progress he is making in his work ,
and can enlarge his ideas as to style of workmanship and
finish . We can imagine nothing more beneficial to the
amateur who wishes to improve himself in mechanical
and electrical knowledge and skill than to attend the
meetings of such a society and exchange notes with his
fellow members. It is astonishing how conservative one
is apt to get when always working at home in one's own
workshop, and doing one's work always in the same old
way. The opportunity of meeting other amateurs, or
professionals, once a month, and talking over matters of
mutual interest is bound to result in the acquisition of
many useful items of practical imformation which cannot
be obtained by the mere reading of books.

The ideal society , of course , is one which can have its
own library and reading room , its own meeting room ,
its own experimental laboratory, and its own well
equipped workshop. With such facilities it would be an
easy matter to arrange for practical demonstrations and
lessons for the members in the more difficult branches of
work, such as metal -turning, screw-cutting, brazing,
armature winding, dynamo and motor testing, &c. , and
it would also be a great convenience for members to be
able to use the society's workshop for doing those jobs
for which they had not got proper tools at home. All
this, however, means expense ; but it is an ideal which
may well be aimed at, and we look forward to its future
accomplishment with some confidence, at any rate as
regards the principal branches of the society. The
Society of Model Engineers in London has just made one
noteworthy step in this direction by the acquisition of its
own model railway track , as reported elsewhere in this
issue.
We are asked to remind our readers that February 28th
is the last day for receiving entries for the £20 Prize
Competition organised by the British Modelling and
Electrical Company of Macclesfield . The rules for this
affair were given at full length in our last issue, on
page 18, and as substantial prizes are offered we think
the competition should attract entries from many of our
readers, and especially from the younger ones . The
competing models will probably be shown at the March
meeting of the Society of Model Engineers, when those
who have entered will be able to compare their own
work with that of other competitors. Non.members of
the society can obtain a ticket of admission on application
to the hon. secretary, Mr. F. E. Powell , 6, Farringdon
Avenue, Lundon , E.C.
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Queries

and

Replies .

Queries on subjects within the scope of this journal are replied to
by post under the following conditions : 1) Queries dealing
with distinct subjects should be written on separate slips, on
bein ,
one side of the paper only, and thesender's name should
scribedon the back. (a ) Astamped addressed envelopeasshould
invariably be enclosed . ' ( 3 ) Qucries will be answered carly
as possible after receipt, butan intervalof a fewdays must
usually elapse before the reply can be forwarded. ( 4) AU
queries should be addressed to The Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.)
The following are selectedfrom the queries which have been replied
to recently :
( 1731 ) Ignition Coil. R. P. ( Chatou, France ) writes : I am
making a 1 h..p. oil motor, and I wish to fit it with electric ignition.
( 1) Can you give me the proportions and diameter of wire for an
induction coil giving a good f-in. hot spark ?. (2) How many
bichromate cells are necessary to suit the above coil ?
(1) The core of the coil should be 53 in diam ., 694 ins. long, made
of a bundle of No. 20 annealed iron wire. The primary consists of
Ib. No. 13 D.C.C., and the secondary of } lb. No. 36. A con.
denser of about fifty sheets of tinfoil, 5 ins. by 7 ins. , will be needed.
The great secret in success is thorough and complete insulation of
secondary from primary. (2) Two quart-size bichromates or, better,
two accumulators will work this coil nicely.
(1345] Boiler for Model Marine Engine. C. H. T.
(N. Finchley) writes : I am about to makea boiler for a model
marine engine with two cylinders, 34 in. bore by 1 % in. stroke.
The space I have in the boat is about 8 in. by 10 in . by 6 in.
Would you be so kind as to tell me what shape boiler would do
best, having the two funnels at the end of the boiler ? Please tell
me the number of tubes and the size of them ; also , what sort of
metal would be best, and the thickness of it ? Would rivetting and
soldering be strong enough ? How far apart ought the rivets to be ?
A copper boiler aş per sketch below would be suitable in your
case . Make the shell of No. 18 gauge ; end plates, No. 16 gauge ;
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I want to know is how much higher the outer rail on the curves
should be than the inner, and where should I commence to raise the
outer rail? Should it be towards the end of each straight, orwhere
thecurve commences ; and should the outer rail be the sameheight
throughout the entire length of the curves ?
Super-elevation oftheouter rail should bear some relation to the
speed of the locomotives, and should be calculated for the highest
speed likely to be attained. The matter is not of great importance
in a model railway, and it is better to ensure the engineremaining
on the track by slightly increasing the depth of wheel Aange and
giving a somewhat greater cone to the tread than in the real loco.
We should, however, give the outer rail in your case about 4 -in.
elevation, the rise beginning a few feet before the end of the straight,
and attaining its maximum a few feet after the commencement of
curve. This maximum would then be maintained throughout the
remainder of the curve.
Steel Castings.
TO THE EDITOR OF The Model Engineer.
SIR, -As Messrs. Edgar Allen & Co. seem, by a
letter I have received from them , to take exception to
my remarks as to the roughness of steel castings, and the
great amount of tooling required on them , I think it
only fair to state that this remark was not intended to
apply particularly to the castings of this firm , but to steel
castings in general, which I have always found much
inferior in point of finish and surface to cast iron. --Iam ,
ALFD. H , AVERY, A. I.E.E.
Sir, faithfully yours,
Fulmen Works,
Tunbridge Wells .

Amateurs '

Supplies ,

( The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use .)
Dynamo and Motor Castings.
To the amateur electrician who desires to build a thoroughly
substantial and efficient dynamo or motor, the sets of castingssup
plied by theCrypto WorksCompany, Limited, 29, Clerkenwell
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firebox tube, No. 16 gauge, with two cross tubes, brass, I in. diam .,
about 3-64ths in.thick. These cross tubes ought to be brazed into
firebox tube. All other joints lapped and rivetted with Yg in. rivets,
12 in . centres, and then soldered . One funnel only is required. If
two are necessary for appearance, let the second be merely a ven
tilating funnel. Such a boiler will stand a pressure of 30 lb. per
square inch, working pressure.
( 1877) Model Electric Loco. C. E. ( Hampstead) writes : I
am thinking of making a small electric loco.,carrying itsaccumulator
with it, being on a tender as in drawing. Can you tell me if this
would be a good plan ?
MOTOR
ACCUMULATOR

Fig. 1 .

E R.

# 00)

ED

Without any further information it would be difficult to give an
opinion worth much ; but it certainly seems a step in the right
direction not to overload the loco ., but to make it pull a load con
sisting of the accumulator as shown in our sketch above.
(1885) Super - elevation of Outer Rail. F. W. G. ( Camber.
well ) writes : I am having a 34-in. scale model of a G.N.Ry. single
express loco. built, and am preparing a track for same, using % .in .
square iron bar, with longitudinal sleepers, gauge 4 % ins. There
are
twoatstraight
trick, about
45 aft.radius
long each,
to
gether
the endslengths
by twoofsemicircles,
with
of 14 ft.joined
What

FIG. 2.
Road, London , E.C. , may be confidently recommended . For some
time past they have madea speciality of two different sets of dynamo
castings to give 30 and 50 watts output respectively when completed.
A finished machine made up from these castings is illustrated here .
with in Fig. 2. The castings and parts may be had either in the
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rough, or machined and fitted together ready for winding. For
those who wish to construct a larger machine, this firm also supply
castings for making the design illustrated in Fig: 1. This may be
fitted up either as dynamo or motor, and is supplied in sizes giving
500, 750, 1000, 1,500, 2000, and 2.800 watts as a dynamo, ors, , 1,
i , 2, and 3 h..p. as a motor . The machine has a drum armature,
and self-oiling bearings fitted to a concentric circular seating. The
mechanical design generally is very good, and the electrical
efficiency high . The Crypto Works Company's new catalogue is
just out, and will be sent to any reader of the paper for 3d. Among
the new features we note thatsmall centrifugal blowers, driven by
electric motors , are listed, and also electric fan motors, wound for
220 volts, and also for pressure up to 110 volts. The other items in .
clude various patterns of small dynamos from 4 C. - p: upwards, and
small motors , a reversing motor, suitable for model launches or
motor-cars, & c., continuous current transformers, vacuum tube
rotators, hand and foot power driving gears, model arc lamps,
resistance boxes, etc. Altogether it is a well-produced and interest
ing catalogue.
The “ Express " Motor.
The accompanying illustration shows the latest type of very small
electric motors supplied by the Universal Electric Supply Company,
of 42, Crosscliffe Street,Moss Side, Manchester. The engraving is
about one-third of the full size of the real thing. It will run at a
high speed from a single Leclanché cell, and is sold at a price well

within the reach of all young electricians. Particulars will be found
on page 22 of this firm's latest electrical catalogue, which contains
illustrations and prices of a number of useful articles, as well as of
parts and materials for making electrical apparatus. The list may
be had, post free, on application to the company at the above
address. Trade readers should note that the Universal Electric
Supply Company allow a good wholesale discount off their list
prices, and are open to appoint active agents for their specialities.
Rails for Model Railway Tracks.
We have received for inspection a sample of a correct-section rail
which Mr. F. A. Thomassin is placing on the market. The rail
submitted to us is of cast iron, correctly proportioned , straight, and
has a very clean smooth surface. A rub with the file would be all
that could possibly be needed to give a finished appearance. These
rails are provided with two chairs in cast brass for each foot of rail,
and the price quoted is rod. per foot of complete track, that is the
two rails and fourchairs. The rails may also be purchased separately,
at the rate of 3d. per foot of single track. The section measures
1 in . * % in ., so that a track made from these rails is suited to
comparatively small models up to about i in. scale, The maker is
M. F. A. Thomassin, Modeller, Broadway, Streatham,
A Neat Pocket Calendar.
A handy little pocket calendar reaches us from Messrs. W. J.
Bassett -Lowke & Co. , 18 and 20, Kingswell Street, Northampton.
It is bound in red leather, and is just the size and shape for the
waistcoat pocket. Some useful postal information is included , and
athelistyeaofr.important events is given for the different days tbroughout
Forgings for Small Screwing Tackle.
The Model Supply Company, of 4, Balfour Street, Bradford, have
not allowed the grass to grow beneato their feet since the January
issue, if we are to judge by the specimen forging which we have
received from them. This is made to the design for an amateur's
Screwing tackle drawn on page 19 of the January MODEL ENGINEER,
and we have no hesitation in stating that the specimen sent us is
as good a piece of work as any one could wish for. It is forged very
closely indeed to finished size, and yet is nowhere so close that
the tool would be spoiled in finishing up. Needless to say, this
style of work will be appreciated by the amateur, who does not want
avast amountof hard work in reducing a forging to correct size.
The steel forging and 3 ins. of steel are supplied by the firm at
25. rod ., post free.
Tools for Model Yacht Building .
Those of our readers who take up the delightful art of model
yacht building will, many of them , be interested in a new idea of
Mr. H. M. Parks, who has now arranged to sell a complete set of
tools for model yacht building. This set will include a saw , plane,
one gouge, one cbisel, spukeshave, and hammer, together with
instructions and working diagrains for an amateur to make a model
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at home, and will be sent carriage paid for the very moderate price
of 1os . 6d. Those to whom this reasonable offer commends itself
should send at once to H. M. Parks, The Eastbourne Model Dock
yard. An illustrated price list of yacht fittings can also be had,
post free 12d.
Catalogues

Received .

A. c . Cossor, 67, Farringdon Road, London, E.C.-Mr.
Cossor has just issued a new and well-printed list of his xray
and other electrical specialities. The appliances described include
focus tubes, vacuum tubes, spectrum tubes, Geissler tubes, induction
coils, mercury pumps, McLeod gauges, fluorescent screens, tube
holders, spark -gaps , bi-anodal tubes,and electrolytic interruptors.
As Mr. Cossor was the first maker of x -ray tubes in this country,
he can claim a unique experience, and , as a result, supplies
also undertakes the repair of damaged
thoroughly reliable goods.or He
tubes, and any electrical scientific glass-blowing to order. Small
electric lamps are another of his specialities which our readers
should bear in mind. His price list may be had post free on appli
cation .
The Best Steel Tool Co., 94, Mile End Road, London.This
firm send us a descriptive sheet of small emery -wheels for tool
sharpening, three sizes, viz., 2 in. , 4 in. , and 6 in. being listed.
Cast steelturning tools for hand or slide-rest are also mentioned.
The list will be sent post free on application.
H. F. Harding, Brixton Motor Works, 303, Brixton Road,
London, S.W. - Motor tricycles are having their day now, and this
is not very surprising. They are comparatively cheap, and their
construction is notbeyondthe powers ofany fairly 'good mechanic
who has successfully negotiated the building of a bicycle “ from the
rough." Further than this, the separate parts may be obtained in
anystate of finish or otherwise, so that reduction to given sizes and
fitting together is all that need be done to put the enthusiastic
motorist in possession of a good reliable machine. Mr. H. F.
Harding undertakes to supply a complete set of parts at a very
moderate price, including his special motor tricycle axle, which is
suited to take any type of engine similar
the “ De Dion ."
Several advantages are claimed forthis axle as wellas for the special
cups and cones supplied by the firm , all of which are duly set
forth in his new catalogue, which any intending motor builder
will do well to obtain, post free 2d. THE MODEL ENGINEER
should be mentioned when writing.
The London Auto - Car Company, Ltd., 182, Gray's Inn
Road, London . - This firm supplies practically everything required
in the motor world , from , say, a finished and complete motor dog.
cart to a copper washer or a mudguard. Quadricycles and Beeston
Motor Tricycles of the latest and most approved pattern, complete
or in parts with any degree of finish, are supplied in any quantity,
as well as motors of the “ De Dion type ofall sizes. These latter
can also be had in the rough. A very full list of electrical fittings,
including sparking coils and cams and allparts,together with acces
sories, such as amperemeters and voltmeters, will be found included
in the catalogue, which is undoubtedly one our trade readers cannot
afford to overlook. By mentioning The ModeL ENGINEER this
list can be obtained post free.
T. Goodhand ,.37. Paget Street, New Brompton, Kent. This
is a businesslike list of boilers, engines, fittings and parts. The
items are very clearly set forth, and, as full specifications are
attached to each type ofgoods, one can see at a glance all the
details of any particular boiler or engine. The boiler section
includes boilers of the vertical steel centre flue type, vertical multi
tubular boilers, locomotive type, horizontal multitubular and horis
zontal return tube launch type boilers. Prices of plates rolled and
A wged, for making up into boilers, are also quoted. Sizes range
from a 4-in. by 8-in. vertical boiler up to a 5.ft.-long loco . boiler,
and any size will be quoted for on application . The steam engines
are of horizontal and vertical (launch engi
ne ) types , the smallest
being 2-in . bore by 3-in. stroke . Boiler fittings, such as water and
steam gauges, slop valves, lubricators, whistles, cocks, safety valves,
and pumps, besides launch engine details, are all given a place in
this list. The firm also undertake the fitting of boats with machinery
complete. List sent free for id . stamp.
The Midland Phonograph Company, 60, Parliament Street,
Nottingham .There is no need to ask at this time of day “ Of what
use or interest is the phonograph to me? " and there is therefore
little need to give Mr. Edison's careful and complete answer to the
question.
Everybody
knows
the one
phonograph
most peoplewould
be very
gladwhat
to have
at hand. will
Thedo,
ideaand
of
the Midland Phonograph Company is that of bringing these in
struments to the doors, so to speak, of those who dwell at some
distance from London, and the well-printed catalogue of the firm
will therefore interest readers in the Michlands especially. The
phonograph will, of course , not only reproduce songs, music, etc. ,
but will also record one's own voice or playing, so that an endless
round of amusement can be had from the machine. All types are
listed, from the “ Gem " phonograph, at two guineas , This is a
cheap little instrument, which, although not made to take records,
will afford plenty of satisfaction . Readers can obtain the catalogue
by mentioning this journal , and sending a stamp for postage .
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Warsop's new improved pattern ;
Gas Engines.* actual b.-h.-p., Otto cycle, tube ignition ; most
reliable
small.power
motor made ; not acheap use
(Continued from page vi.)
less toy, but fully guaranteed for 6 months.
8. Bottone & Sons, Electricians, Wallington,
Warranted to Drive a 4-in. lathe, or a 46 -c..p .
Surrey, manufacture and supply Electrical Appar.
dynamo, with ease; cylinder, valves, and combustion
atus of the best types.
chamber, all water-jacketed; spiral gear wheels and
side shaft ; no complicated fixing ; only one gas
Dynamos and Motors, from 12 watts, 155.,
connection . Seen working any time.
to 6 units, £ 60. Warranted perfection. Lists, itd.
Wireless Telegraphs, from £3 3s.; Coherers,
Engines in stock, ready for delivery. Price,
58.; Multiplex Coherers , Er is.; Relays, 30s.
complete, ready for work, all connections made,
with gas bag, tank, and driving pulley, £6 158.
Bells. 2s . 6d., and Parts for Constructing.
Patentee and Sole Maker, H. E. WARSOP,
Superb Wimshurst Machines, for Hertz'
Engineer, Nottingham .
Wave Wireless Telegraphy, and XRay work ,
Wanted . - Driving-wheel for treadle lathe , three
from 308. to 613 138. Lists, ifa.
grooved.- 65,Shepherd Street , Bury.
Crooke's Tubes, Bianodic Tubes, from 158.;
To Model Engineers. - Drawings and tracings
Screens, 55. to £ 4.45. Every Requisite for Radio
of any description clearly and neatly executed ;
graphy. Lists, ijd.
engines and boilers designed to specifications.
8. Bottone & Sons give professional advice,
Write, stating full particulars or making appoint.
gratis so customers; fee, 2s. 6d ., to non-purchasers.
ment,
to Mr. DREWRY, 303, Milkwood Road,
Lists, itd .
Herne Hill, London .
Free. - Pocket Rubber Stamp ofyour Name
Por sale, 202 new and second-hand Gas and
and Address ; also particulars of the best paying
Petroleum Engines, Hot-air Engines. - BRITANNIA
Co., Colchester.
Agency going for whole or spare time.-W.
RICHFORD , Snow Hill, London .
81 Launches, 22 Hoists, 8 Planing Machines,
MotorTricycles, components, Castings ;
53 Pumps, 62 Circular and Band Saws, Moulding
illustrated list, ad --HARDING, Brixton Motor
Machines, & c.
Works, London .
Nearly 3000 lots of various new and second .
Given Away. - Steel Krupp Standard Screw.
hand machinery for various trades for sale.
cutting and Lathe Centre Gauge, with copyright
Launch Engines . - Several new and second
book on Screw -cutting and Brazing, 7d . - ENGI.
hand for immediate delirery.
NEER, 34, Salisbury Road, Forest Gate.
Send 2d .stamps for " The Machinery Regis
torand Advertiser ," containing details of above.
Screws and Bolts and Nuts for model, clock ,
-BRITANNIA WORKS, Colchester .
electrical and cycle work . Illustrated list, post
Or call at 100, Hounsditch , London, where
free, id . - MORRIS COHEN, 132, Kirkgate, Leeds.
some of the items can be seen . - BRITANNIA Com .
Watch and Clock Tools and materials,
LONDON MACHINERY AGENCY.
PANY'S
watches, clocks, and jewellery. Catalogue, 2000
The London Machinery Agency , conducted
illustrations, post free 6d . - MORRIS COHEN , 132,
by
BRITANNIA
Co., Colchester are open to purchase
Kirkgate, Leeds.
modern Engines, Machinery.
The Science Stores and Exchange, 22,
New Tool and Petroleum Engine Factory.
Charlotte Street, Fitzroy Square. Established 1862.
-Our heavydepartments are open to makeTools,
For all kinds of technical apparatus, new and
& c ., up to 20 tons.
second -hand .
Makers of Tools to the British Government,
The Electrical, Optical, and Mechanical
and most eminent engineering firms. - BRITANNIA
Departments are full of bargaios.
Co., Colchester.
Locomotives . - Fine 16.in. reversing scale
Useful Hardwood Rule, Paper Cutter, and
models; 4 drivers, internal fire, six -wheel tender;
Letter Opener, ad. each , post free .---BRITANNIA
TOOL FACTORY, Colchester.
£10 10$. Many others. Slide valves, 63 38.;
3 ft. polished hardwood Rules, sent free for 3d.
boilers, wheels, and fittings.
stamps. Both these are advertisements.
Bollers. - Best new, second -hand ; steel, brass,
Buy only Standard Quality Lathes,
copper ; Pumps, Gauges, etc. ; % and
h.-p.
Planers, Shapers. Our lathes have steel leading
Engines and Boilers. Bargains. — Below .
screws and wearing parts. Latestdesigns. - Bri.
Largest Store of Electric Machines, bat.
TANNIA
Co.,Colchester.
teries,magnets, materials, fittings, testing appli.
The Best Books on Turning and Screw
ances and specialities for amateurs. Advice gratis.
cutting are published by BRITANNIA Co.,
Boats . -Motors, beautifulHulls, 8-in. Patent
Colchester, 35. post free.
Buyer's Guide to best books on mechanical
Propellers,Engines. Boilers,Fittings.
Positively the Best Assorted and Cheap
subjects, English and American , published by
BRITANNIA Co., price 6d.
est House for electrical, optical, mechanical
appliances, parts, fittings.
Above Three Books should be found in all
Catalogues, should name subjects ; obtain A.
large free libraries. Ask for them .
CAPLATZi's practical ad. lists (any four, 6d .), at
Stamped Steel Canoes and boats (air-tight
The Science Stores, 22,Charlotte Street, Fitzroy
compartments), steam launches, launch engines,
Square, London. Established 1862.
gas ,steam and petroleum engines. - Apply, Bri:
The Ardwick Engineering Company:
TANNIA Co., Colchester.
Yacht, Launch and Small-power Marine Engine
For Sale. - First-class t-h..p. Horizontal En .
Builders. Read the following advertisements.
gine, with pump attached ; vertical boiler for same
Launch and Yacht Engine Castings up to
with all fittings ; stand 100 lbs.; both new . Also
-h..p. Vertical Engine and Tubular Boiler and
30 indicated horse-power, simple, compound and
tri-compound.
25-volt Dynamo ; all in perfect working order ;
Model Double Compound Tandem Surface
offers wanted . - 17, Cleveland Road, Crumpsall,
Manchester
Condensing
Marine
Engine ; complete set
Sciew3 stamps
of castings, 16s.;
design,
; working draw .
Large Quantity of Bench Lathe Castings (24.in.
ings, 3s. 6d.
centres, 22-in. bed), comprising bed, two stan .
The " Compact " oil Engine, 1 b.b.-p. , a
dards, two beadstocks, cone pulley, face plate, rest
most simple engine to construct; castings, 4os. ;
socket, rest, and hand wheel; usual price 7s. ; to
forgings,
125.
6d.
;
working
drawings,
5s.
;
descrip
clear 4s. 60.-S. Holmes, Jacob Street, Bradford.
tive circular, 1 stamp.
Electrical Amateurs. - Send penny stamp for
Horneand Thornthwaite's Catalogue. - 416, Strand,
Half- Size Model of the " Compact” oil.
London.
engine ; castings, 12s. 6d.; drawings, 28. od.
Lantern Slides. - All the latest types of ex .
Model Engine Castings, horizontal, vertical,
press locomotives, also trains and stations; lecture
diagonal and beam ; 14/2 in . and 2 in. cylinder
sets prepared , and let out on hire.-F. MOORE.
castings, 6s. per set ; drawings, is, each .
Christmas Cards.-Railway pictures. A
Castings of Cylinders ,Feed Pumps, Gover.
large stock is now in preparation, and will shortly
nors, StopValves, Safety Valves, etc. , etc.
Double HorizontalEngine, with feed pump,
beready. Place your orders early . - F. MOORE.
highly finished, 2 in . X4 in .cylinders; price £ 12.
Photographs of Locomotives on all rail.
Our mustrated Catalogue for 1900, post | ways, in all countries. Selections sent on approval;
free, 6 stamps.-THE ARDWICK ENGINEERING CO.
list' post free.-F. MOORE, 102A , Charing Cross
Road, London , W.C.
Bennett Street, Ardwick, Manchester .

Sale and Exchange .

;

1

1

|
|
!

February , 1900 .

Model and Small Power Engines, Loco.
Horizontal, and Marine ; Boilers, Castings, Gas
Engines, Cycles, Cycle frames and parts , Oii
Motors ; list ad. -SAUNDERS, Albion Works, Lon .
don Road, Croydon.
Screwi Tackle as in January issue ; forging
and 3 ins. ng
of steel for dies, 2s. rod ., post free. MODEL SUPPLY Co. ( See other advt.)
Presents. - Large Illustrated List, electrical
and mechanical novelties, 2d.-T. W. SUTER, South
Tottenham
" Screw -cutting," simple and compound, with
list of wheels ; also Whitworth screw threads, and
how to calculate the speed of shafting and pulleys;
postfree, seven stamps.
“ Cycle Brazing,", post free, four stamps. In
you are building a cycle, get this.
“ Guide to Soldering " gold , silver, copper,
brass, tin , etc. , post free, three stamps.
The Three Books sent for one shilling postal
order from GEORGE HARRISON , 6, Manning Street,
Nottingham . (M.)
Galvanometers, double-ivory ended coils,
resistance 30 ohms, mahogany cases ; cost 458.
each ; quite new, 155. each . Few second -hand ones
75.6d.and 5s. - MIDDLETON.
Splendidly made Polarised Relays, with glass
cases, cost 64 ; suitable for Wireless Telegraphy,
& c., 158. --MIDDLETON .
Portable :Military Morse Recording Appara
tus, cost 625. ; unsoiled ; price £7, pair for 12.
MIDDLETON
Post Office Pattern Morse Recorders, with
keys and galvanometers ; cost £ 20 ; price £ 5, pair
for £ 9. Few quite perfect, but require overhauling,
355. each . - MIDDLETON .
High -class Morse Keys and Sounders, from
155. each ; Induction Coils (telephone), Boxwood
Bobbins, Iron Wire core ; Secondary 250 ohms,
IS. 6d . each ; Gower Bell Microphones on teak
bases, is. 6d. each ; Gower Bell Receivers, 25. Od .
each
. Theforwire
on above &induction
coils is specially
suitable
coil-making,
c. - NiddleTON
.
Pair Model Single Needle instrument Cases,
Deals and Commutators ; cost 50s.; require putting
together; price ros.--MIDDLETON.
Pair Long distance Telephones, pair high
class Bells ; cost £ 14 ; unsoiled ; priceZ5. Canbe
seen and tried with pleasure.-MIDDLETON .
Vertical Rivetted Copper Boiler, and
Beam Engine, cost 612; also, Horizontal Engine,
about 4 h.-P. , cost 68 ; require overhauling ;
price 4os.and 255. respectively ; all goods carriage
paid . - MIDDLETON .
Tons of other apparatus and parts ; can be
seen after 8 p.m. --Sam MIDDLETON, 65, South
ampton Street, Camberwell.
21.-p. Engine and Boller , 66 ; shaping
machine, working on lathe or bench, 410 ; lathes,
chucks, tools, and all accessories. - MITCHELL,
Tatsfield . See displayed advertisement.
Now Ready . Order at once. " Fowler's
Mechanical Engineer'sPocketBookfor 1900."
-Absolutely unequalled ; contains a larger amount
of engineering information than any other pocket.
book published at the price ; sent post free any.
where, is. gd . THE MODEL ENGINEER states
" We know ofno other engineering handbook which
gives such practical and reliable information at so
moderate a price." — THE SCIENTIFIC PUBLISHING
Co.,53, New Bailey Street, Manchester.
"The Commercial Management of En
gineering Works. " By Francis G. Burton .
Should be in thehands of all engineers who aspire
to managerial positions ; price 125. rod ., post free.
-THE SCIENTIFIC PUBLISHING Co.
" Tables and Data . for the use of Students
in Engineering Laboratories." By Professor
W. W. F. Pullen, Wb.Sc. ; price 4s. 2d .; post free.
-THE SCIENTIFIC PUBLISHING Co.
JUST POBLISHED .
Indicator Diagrams. - A treatise on the use o.
the indicator and its application to thesteam engine,
containing over 250 illustrations of indicator dia
grams from actual practice. By Professor W. W.F.
Pullen, Wh.Sc. ; price 6s. 3d ., post free . — THE
SCIENTIFIC PUBLISHING Co.
The Combustion of Fuel. - With chapters
on mechanical stokers, forced draught furnaces,
refuse destructors, &c. By Professor W. W. F.
Pullen, Wh.Sc .; price 38. 8d ., post free.- THE
SCIENTIFIC PUBLISHING Co., 53, New Bailey
Street, Manchester,
(Continued on page xii .)
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Wireless Telegraphy
Amateurs .

for

PRESUME that every reader who intends experi
a
induction coil or Wimshurst machine that can give
at least a f-in . spark . For very small experiments,

SKY
TO

I

100 yards, the sky wires need only be about 20 ft. high,
or perhaps not so much , but in the experiments I have
done I worked on a wire considerably higher than that.
The wire must be quite insulated from the ground. It
should be insulated about three -quarters the way up, and
the rest may be left bare. A very convenientway is to
attach the wire to a tree, only care must be taken to
keep the wire perfectly insulated from the tree. Fig. I
shows the general arrangement of receiving apparatus, of

BATTERY

TE

COHERER
DER

g

B

EARTH
TO

JUN

BATTERY

E

CONNECTIONS SHOWN BY DOTTED LINES

Fig. 1.-GENERAL ARRANGEMENT OF RECEIVING APPARATUS.
however, some results may be got from a in . spark
coil, and supposing the relay to be used is made by a
first- class firm of instrument makers, it may even be
worked with a spark produced by an electric gas-lighter,
held at a space 15 ft. from the relay. But other apparatus
is required. To begin with you must have two sky
wires, varying in length from 8 ft. to 100 ft.
For
ordinary purposes in telegraphing across a space of about

which a fuller description is given hereafter. Fig. 2
shows the transmitting apparatus.
A is the coil to which two rods (a) (6) are connected
so that a spark may cross from b to a . To b there is
connected
wire to sky and to a there is connected a
wire to earth . This with a switch to switch off the
current from the coil is all you want the “ standing '
apparatus.
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Now for the "receiving ” apparatus.”. B is the de .
coherer, and C the relay. When a spark is sent from
b to a (see Fig . 2) , it produces electric waves in the
air. How far these waves really extend has not been
discovered. These waves set up a small current in the
sky wire of the receiver, which draws the filings together
in the coherer and thus makes them act as a conductor.
This allows a current to flow through the magnet of C,
which draws the bar d down till it reaches the lower set
screw. This lets a current flow through the magnet of
B, which pulls the rod g up and taps the coherer, this
tap separating the filings and making them a non-con
ductor again ,until the next spark occurs, when the same

March, 1900 .

this piece of non - conducting material being that when the
armature is pulled down it puts in circuit the decoherer,
and if the electricity could get through the top screw
which is always touching the rod the tapper would always
be working. The whole relay may then be fixed on an
ebonite or wooden stand soaked in paraffin -wax. Now
for the decoherer tapper. This may be made from an old
electric bell, but as this is not very satisfactory I will
CHERO
WEIGHT
ARMATURE
INSULATION

no
SKY

Fig. 5. - RELAY.
TO BATTERY

TO CARTA

FIG . 2.- TRANSMITTING APPARATUS.
series of effects again take place. To make the coherer,
procure a glass tube 58 in . outside diameter, and 1 % in.
long, and get two well-fitting corks. Through these
corks pierce a hole so that an insulated wire can pass
through, and on to this wire solder a disc of silver (or
copper will do), turned up so as it will just fit into the
tube, Fit the corks in both ends, and about quarter fill
the tubes with pure nickel filings. Leave about i ft. of
wire so that you can connect up to the terminals . In
Fig . 3 , A is the tube, B the corks, C the silver, F the
filings. Mount this on a wire stand ( Fig. 4 ). To make
the relay, procure two bobbins, 14 ins. by 34 in. , and
wind them with No. 32 silk- covered wire. Next make
COHERER

describe a better plan. Take two bobbins and wind
them with No. 28 wire ; make an upright like the one
in the relay, and also a rod with the armature attached
like the one previously mentioned, only the rod has to
be longer and turned up at the end to form a little ham
mer to strike the coherer with . Fix the bobbins in
place and connect up as in Fig. 1. I use a gas- burner for
my earth, which makes a very good one. The last thing
to make is the switch or key to switch off the current
from the sending end. The best I can think of is one like
the post office type, only you will not want to reverse the
current. Make a casting in brass of this lever like in
the sketch ( Fig. 6) . Fix a turned insulated handle to it ,
and solder a point at the bottom to make a contact with.
The piece of brass below this may be inserted between
the battery and coil. I have worked it between one ter
minal and earth . If these directions are carefully car .
ried out you should be able to telegraph over a distance
of a mile, with a coil giving a spark of about 3 ins.
INSULATOR

SPRING

Fig. 6. - TRANSMITTING KEY.
Readers should not try to work over long distances with
small coils, as the result is nearly always a failure. This
is not only very disheartening, but means the loss of a
lot of valuable time,

(

h
Theme
TWO THIRDS FULL SIZE
Fig . 3. - COHERER.

Fig . 4. - Coverer STAND .

an upright bearing in which to fix a small light steelrod ,
which will balance nearly about this point. Solder a
cross- piece of steel to the rod , so as to act as an arma .
ture. Fix the bearing on the stand, and let the end
opposite to the armature be a little heavier. It would be
best to have a small sliding weight so as to be able to
adjust the weight. Fix the bobbins on the stand , and
makea pattern for a piece of brass or gun -metal, shaped
as in Fig. 5 , with two adjusting -screws.
The top adjusting.screw should have a piece of non- con
ductor ( ivory, or something of that sort) on the tip, the
bottom one being an ordinary brass screw, the object of

A METHOD of thawing waterpipes by electricity has
been put to the test in Canada. Alternating current at a
pressure of 20 to 50 volts is used , obtained from a portable
transformer connected with the street main ; a current of
200 to 400 ampères is passed through the frozen pipe until
the water flows freely , which usually takes place in a few
minutes.
THE Atchison, Topeka and Santa Fé Railway will be
lighted by electricity generated from the car axles, and
the locomotive headlights will be supplied from the same
source. Each car will have a separate plant consisting of
a dynamo and storage batteries , and the full train will
have electrical equipment equal to over 4,900 candle.
power, exclusive of the locomotive headlight. These
trains will be the longest solid axle -light ones in the
world, and will be the first to carry so large a lighting
service derived exclusively from the car axles.
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The Development of the Steam
Turbine .

I

( Continued from page 28.)
NTERNAL combustion engines, gas engines, oil
engines, cannon , & c., owe their superior economy
in fuel to the very high temperature at which the
heat is transferred from the fuel to the working sub .
stance of the engine, and consequently the great range
of temperature in the working substance of the engine.
In steam engines the temperature is limited by the
practical difficulties of deterioration of metal and materials
involved in the construction.
However, though this is the state of the case at the
high end of the temperature range, in the engines we are
considering, the case is different at the lower end of the
temperature range.
In all the internal combustion engines mentioned the
consumed gases are rejected at a comparatively high
temperature, while in the condensing steam engine the
heat is rejectedto the condenser at a comparatively low
temperature. Internal combustion engines may be said
to work between limits of temperature high up on the
temperature scale , and farther removed from the abso
lute zero, while the steam-engine works between tem
peratures lower down on the temperature scale, and
nearer the absolute zero.
As it is the ratio of the heights of the higher to the
lower limits of temperature from the absolute zero of tem
perature that, broadly speaking, measures the economy
of the engine, it follows that the internal combustion
engine hasthe advantage at the high end, while the steam
engine has the advantage at the low end, and as we shall
endeavour to show, steam - engines of the turbine class
have advantages over the piston engines in permitting a
larger extension of the temperature range at the lower
end.
About fifteen years ago I was led by circumstances to
investigate the subject of improving the steam turbine.
In recent times several attempts had been made to apply
steam turbine wheels of the Hero and Bianca typesto the
driving of circular saws and fans. The velocity of rota
tion with either of these types must necessarily be very
high in order to obtain a reasonable efficiency from the
steam , a velocity much in excess of that suitable for the
direct driving of almost all classes of machinery ; gearing
was considered objectionable, and it therefore appeared
desirable to adopt some form of turbine in which the
steam should be gradually expanded in small steps or
drops, in a pressure so as to keep the velocity of flow
sufficiently low to allow of a comparatively moderate
speed of rotation of the turbine engine.
The method adopted was to gather a number of tur
bines of the parallel flow type on to one shaft and con
tained in one case, the turbines each consisting of a ring
of guide and a ring of moving blades, the successive rings
of blades or turbines being graduated in size, those
nearer the exhaust end being larger than those near the
steam inlet, so as to allow a gradual expansion of the
steam during its passage through the turbines.
The form of the turbine was that of a rotating drum
with outwardly projecting rings of blades which nearly
touched the containing cylindrical case , and on the case,
inwardly projecting rings of guide blades which nearly
touched the drum . In the first examples of the engine
there were two groups of turbines right and left-handed
on each side of the steam inlet , the exhaust taking place
at each end of the turbine case, so as to completely
balance end pressure from the steam . More recently one
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series of turbines only has been used , those on the other
side of the steam inlet being replaced by packing rings of
rotating balance pistons, which balance the end pressure,
and divert the whole of the steam through the turbines
on the other side.
The steam entering the annular space between the
shaft and the case , passes firstly through a ring of guide
blades attached to the case, and is given a rotational
direction of flow ; it then passes to the succeeding ring
of blades attached to the shaft, by which its direction of
rotation is reversed, thereby impressing the difference of
its rotational momentum in torque to the shaft. The
steam then passes to the second ring of guide blades, and
the process is repeated , and so on, gradually expanding
by small increments at each ring of blades ; the succeed
ing rings of blades get longer and wider, and at intervals
the diameter of the turbine drums, cylinders and rings are
also increased . In condensing turbine engines of the
larger size an expansion ratio in the turbines of hundred
fold and upwards is attained before the steam passes, to
the exhaust pipe and condenser.
The loss of power present in engines of the piston class
due to cylinder condensation arising from the variation
of steam pressure in the cylinder is not present in the
steam turbine, as the steam pressure remains constant at
each turbine ring and each part of the cylinder and
barrel, and the numerous tests of steam consumption that
have been made have shown that compound steam tur
bine engines of moderate sizes when working with a con
denser are comparable in steam consumption per effective
horse -power with the best compound or triple condensing
steam engines of the piston type. They have been con .
structed in sizes up to about 1000 horse power for driving
alternators and dynamos, and several sets of about 2000
horse -power are nearing completion . They are in use
at the Newcastle, Cambridge, Scarborough , London
Metropolitan, and other stations. Recently steam tur.
bines have been successfully applied to driving centrifugal
and screw.fans and pumps , and, as an instance of endur
ance, one turbo -screw fan for induced draught for about
60 horsep -ower has been at work continuously day and
night for the last three years, with the exception of
Christmas and midsummer holidays.
There is no remarkable feature to note about centrifugal
fans and pumps worked from steam turbines, excepting that
in the case of pumps it has been found that, with a slight
modification of proportions, lifts up to 200 ft. can be dealt
with in a single pump with the same efficiency of pump
as in the case of ordinary centrifugal pumps at moderate
lifts.
But the screw fans and pumps have some features o
novelty which it may be interesting to mention. The
runner or screw which drives the air or water is similar
to a ship's propeller and is placed in a double truncated
conical pipe at the narrowest part between a trumpet.
mouthed converging entryand a gently diverging conical
exit. By thismeans the air or water is gently accelerated
up to a suitable velocity at the propeller, and by the di
verging cone the velocity is gradually checked, and the
energy converted into available pressure to overcome the
head against which the fan or pump has to work . Under
most conditions the efficiency is found to be almost equal
to that of the centrifugal fan with spiral case and superior
to the ordinary centrifugal open fans without casing,while
the volume of air or water is much greater in proportion
to the size. These results might naturally be expected ;
for, on consideration, it will be seen that the only losses
are those due to friction in the conical pipes, and the
ordinary losses of screw propellers.
The application of the compound steam turbine to the
propulsion of vessels is a subject of considerable general
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interest in view of the possible and probable general
adoption of this class of engine in fast vessels.
In the turbine is found an engine of extremely light
weight, with a perfectly uniform turning moment , and
very economical in steam in proportion to the power
developed , and further, it can be perfectly balanced, so
that no perceptiblevibration is imparted to the ship. The
problem of proportioning the engine to the screw pro
pellers, and to the ship to be driven , has been the subject
of costly experiments extending over several years, with
the result that a satisfactory solution has been found giv .
ing very economical results in regard to pounds of steam
consumed in the engines per effective horse -power de.
veloped in propelling the vessel-results which are equal
or superior to those, so far, obtained with triple expan.
sion engines of ordinary type in torpedo boats or
torpedo boat destroyers. The arrangement adopted
may be best described by saying that, instead of
placing as usual one engine to drive one screw.shaft, the
turbine engine is divided into two, three, or sometimes
more , separate turbines, each drivinga separate screw.
shaft, the steam passing successively through these tur.
bines. Thus, when there are three turbines driving three
shafts, the steam from the boiler passesthrough the high
pressure turbine, thence through the intermediate, and
lastly through the low , and thence to the condenser.
As to the propellers, these approach closely to the
usual form . It has, however, been found best to place
two propellers of approximately the same pitch on each
shaft at some considerable distance apart , so that the after
one shall not be seriously affected by the wash of the one
in front. The advantage of this arrangement is that
a sufficient blade area is obtained to carry the thrust
necessary to drive the vessel with a lesser diameter of pro
peller, and so permitting of a higher speed of revolution
of the engines.
The problem was complicated by the question of cavi
tation, which, though previously anticipated, was first
practically found to exist by Mr. Thornycroft and Mr.
Barnaby in 1894, and by them it was experimentally
determined that cavitation, or the hollowing out of the
water into vacuous spaces and vortices by the blades of
the propeller commences to take place when the mean
thrust pressure on the projected area of the blades ex
ceeds 114 lbs. per square inch.
This limit has since been corroborated during the trials
of the Turbinia .
This phenomenon has also been further investigated in
the case of model propellers working in an oval tank of
water, and to permit of cavitation at more moderate
speeds than would otherwise have beennecessary , the
following arrangement was adopted : The tank was
closed , plate glass windows being provided on each side,
through which the propellor could be observed , and the
atmospheric pressure was removed from the surface of the
water by an air pump ; under this condition the only
forces tending to prevent cavitation were the small head
of water above the propeller, and capillary attraction.
In the case of a propeller of 2 ins. in diameter, cavita
tion commenced at about 1.200 revolutions, and became
very pronounced at 1,500. Had the atmospheric pressure
not been removed , speeds of 12,000 and 15,000 respec
tively would have been necessary .
Photographs were taken with a camera made for the
purpose with a focal plane shutter giving an exposure of
about one-thousandth of a second , the illumination being
by sunlight concentrated on the propeller from a 24.in.
concave mirror.
Photographs were also taken by intermittent illumina
tion of the propeller from an are lamp, the arrangement
consisting of an ordinary lantern condenser, which pro
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jected the beam on to a small concave mirror, mounted
on a prolongation of the propeller shaft, the reflected
beam being caught by a small stationary concave mirror
at a definite position in each revolution and reflected on
to the propeller. By this means the propeller was illu .
minated in a definite position at each revolution, and to
the eye it appeared as stationary . The cavities about the
blades could also be clearly seen and traced. The photo
graphs being taken with an ordinary camera and about
ten seconds exposure .
A series of experiments was also made with model pro
pellers in water at and just below the boiling point,
dynamometric measurements being taken of power and
thrust with various widths of propeller blade, the con
clusion arrived at being that wide and thin biades are
essential for fast speeds at sea, as well as a coarse pitch
ratio of propellor.
The first vessel fitted with steam turbine machinery
was the Turbinia . She was commenced in 1894, and
after many alterations and preliminary trials, was satis
factorily completed in the spring of 1897. Her principal
features are : length 100 ft., beam 9 ft., 5 ft. draught of
water under the propellers, 441 tons displacement on
trial ; she is fitted with a water-tube boiler of 1,100 ft.
total heating surface, and 42 sq . ft. of grate area , with
closed stokeholds supplied with air from a centrifugal fan
mounted on a prolongation of the low - pressure turbine
shaft. The engines consist of three compound steam
turbines, high pressure, intermediate, and low pressure,
each driving one screw -shaft ; on each of the shafts are
three propellers, making nine in all ; the condenser is of
the usual type, and has 4000 sq. ft , of surface.
When officially tested by Professor Ewing, F.R.S. ,
assisted by Professor Dunkerley, she attained a mean
speed on the measured mile of 327 knots, and the con
sumption of steam for all purposes was computed to be
145 Ibs. per i.h.p. of the main engines. Subsequently,
after some small alterations to the steam - pipe, she was
further pressed, and is estimated to have reached the
speed of 345 knots. She was, and still is, therefore, the
fastest vessel afloat ; she has been out in very rough
weather, is an excellent sea boat, and at all speeds there
is an almost complete absence of vibration .
In the Turbinia the exceptional speed results princi
pally from two causes :-( 1) The engines, screws, and
shafting are exceptionally light. (2) The economy of
steam in the main engines is greater than usual.
At full speed the steam -pressure in the boiler is 210 lbs.;
at the engines, 175 lbs.; and the vacuum in the condenser
27 ins. , representing an expansion ratio in the turbines
of about 10 after allowance has been made for wire
drawing in the exhaust pipe.
The first vessels of larger size than the Turbinia to be
fitted with steam turbine machinery are the torpedo -boat
destroyer Viper for our own Government, and a similar
vessel for Messrs. Sir W. G. Armstrong, Whitworth & Co.
These vessels are of approximately the same dimensions
as the 30-knot destroyers now in Her Majesty's service,
but have slightly more displacement. The boilers are
about twelve per cent. larger, and it is estimated that
upwards of 10,000 horse-power wNl be realised under the
usual conditions, as against 6,500 with reciprocating
engines.
The engines of these vessels are in duplicate. Two
screw -shafts are placed on each side of the vessel , driven
respectively by a high and a low pressure turbine ; to
each of the low -pressure turbine shafts a small reversing
turbine is permanently coupled for going astern , the
estimated speed astem being 155 knots and ahead 35
knots ; two propellers are placed on each shaft.
The latter of these two vessels has commenced her pre
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liminary trials and has already reached a speed of up
wards of 32 knots. The manipulation of the engines is a
comparatively simple matter, as to reverse it is only
necessary to close onevalve and open another, and owing
to there being no dead centres, small graduations of speed
can be easilymade.
In regard to the general application of turbine ma
chinery to large ships , the conditions appear to be more
favourable in the case of the faster classes of vessels such
cross -channel boats, fast passenger vessels, cruisers and
Jiners ; in such vessels the reduction in weight of
machinery as well as economy in the consumption of coal
per horse-power are important factors in the case, and in
some vessels the absence of vibration, both as regards
the comfort of passengers, and in the case of ships of
war, permitting of greater accuracy in sighting of the
guns, is a question of first importance.
As regards cross -channel boats, the turbine system
presents advantages in speed, absence of vibration , and,
owing to the smaller diameter of the propellers, reduced
draftof water.
As an instance, a boat of 270 ft. length 33 ft. beam ,
1000 tons displacement, and 8 ft. 6 ins. draft of water
could be constructed with spacious accommodation for
600 passengers, and with machinery developing 18,000
horse -power; she would have a sea speed of about
30 knots as compared with the speed of 19 to 22 knots
of the present vessels of similar size and accommoda
tion .
It is, perhaps, interesting to examine the possibilities
of speed that might be attained in a special unarmoured
cruiser, a magniñed torpedo boat destroyer of light build
with scanty accommodation for her large crew , but
equipped with an armament of light guns and torpedos.
Let us assume that her dimensions are about double
those of the 30 -knot destroyers, with plates of double the
thickness and specially strengthened to correspond with
the increased size ; length 420 ſt., beam 42 ft., maximum
draft 14 ft ., displacement 2,800 tons, indicated horse
power 80,000, there would be two tiers of water -tube
boilers ; these with the engine space, coal bunkers, etc. ,
would occupy the whole of the lower portion of the
vessel ; the crews' quarters and guns would be on the
upper decks . There would be eight propellers of 9 ft. in
diameter revolving at about 400 revolutions per minute,
and her speed would be about 44 knots.
She could carry coal at this speed for about 8 hours,
but she would be able to steam at from 10 to 14 knots
with a small section of the boilers more economically
than other vessels of ordinary type and power, and when
required, all the boilers could be used, and full power
exerted in about half an hour.
In the case of an Atlantic liner or of a cruiser of large
size , turbine engines would appear to present some con
siderable advantages. In the first place they would
effect a reduction in weight of machinery, and some
increase in economy of fuel per horse-power developed ,
both thus tending either to a saving in coal on the one
band, or if preferred, some increase in speed ,
The advantages are, however, less pronounced in this
class of vessel on account of the smaller relative power of
the machinery, and the large quantity of coal necessary
for long voyages, but the complete absence of vibration
at all speeds, not to mention many minor considerations
of saving in cost and reduced engine room staff are ques
tions of considerable importance .
In conclusion , it may be remarked that in the history
of engineering progress, the laws of natural selection
generally operate in favour of those methods which are
characterised by the greater simplicity and greater
efficiency whether these advantages be great or small.

Drilling and Boring in
Lathe .
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By “ ATLAS.”
(Continued from page 40.)
T
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parts heretofore described are reversed, the work to
bedrilled being held in the chuck, and the drill being
ſed up from the back centre, as shownin Fig. 7. In such
a case the drill maybe gripped in an ordinary lathe-carrier,
which can be held in the hand so as to prevent the drill
turning round, and the drill can be fed up to the rough
work by means of the ordinary back -centre, as shown.

je

Fig . 7.
Twist drills are frequently provided with a centre hole at
the shank end for this especial purpose. If, however, the
drill has no centre hole, the round drilling plate shown
in Fig. 2 can be substituted for the lathe centre, in which
case the shank end of the drill will fit in the central recess in
the plate, as in Fig. 8. When drilling a hole in this manner,
it is very necessary to give the drill a true start, and this
may be done either by the point of a tool in the slide-rest
or by putting in the square centre in the loose headstock
and feeding it up against the work , when it will readily
cut a true slanting centre for the drill .

Fig . 8.
Still another method of drilling from the back centre is
shown in Fig. 9, which represents a small drill-chuck
with a taper shank to fit in the place of the ordinary
centre. Such a drill-chuck may be easily made by the
reader to suit his own lathe. As, however, it only takes
one size of shank , it is more suited to flat-poinied (as
shown in Fig. 10) drills than to twist drills, for the former
can be made to drill various sizes of holes from steel of
the same diameter.

Fig . 9.
It is sometimes important when ſeeding up either the
drill or the work from the back centre to be able to
measure the distance to which the drill has penetrated
the metal. This may be done approximately by marking
with a piece of chalk the position of the barrel of the
loose headstock at the moment the drill first begins to
cut. Then , as the drill is fed up by the back - centre, so
the chalk mark also advances, showing the amount of
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progress made. Instead of the chalk mark , a thin ring
of sheet brass may be slipped over the barrel of the loose
headstock , it having just enough spring in it to lightly
clip the barrel ; or, better still , a small indiarubber ring
may be used instead.
When it is desired to enlarge a " cored ” hole by means
of a drill , it is essential that the drill be firmly held , this

Fig . 10.
usually being done by fixing it in the tool-holder of the
slide-rest. The cored hole is sure not to run very true,
and if the drill is not firmly fixed in a central position,
the point will simply follow the course of the cored hole,
and therefore the finished hole will be just as much out
of truth . For work of this kind , flat drills are usually
employed, and with but little trouble some excellent
tools can be forged from old fat files. The drill, when
fixed in the slide-rest, where, of course, it must be packed
up to the exact height of the lathe centres, can be fed up
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72 in. , 58 in. , 14 in., 1 in. , 1/4 in. , 1 % in. , and so on,
as once the drill is made to the correct size it can always
be depended on to produce a hole of exactly corresponding
diameter.
In holes of odd sizes, or where an exceptionally good
fit is desired , it is better to do the boring with an ordinary
slide-rest boring tool , as shown in Fig. 14. In grinding
such a boring tool to shape it is important to see that the
cutting end has a proper clearance as at A, Fig. 15, and is
DRILL
A

ANTI
H

B

Fig . i 3.
not shaped as at B, Fig. 15. The reason for this is that
when a job is bolted on to the faceplate or fixed in the
chuck, there is usually very little clearance space behind
the castings, or whatever is being bored, for the point of
the tool to come through at the end of its work . If ,
therefore , the tool is shaped as at B , it will be found that
the end B runs against the faceplate or chuck before the

Fig . 11 .
to the work , either by means of the back cerire in the
case of a saddle slide- rest , or by the feed -sciewof the
rest itself in the simpler form of slide-rest . Fig. 11
shows a view in plan of the latter arrangement.
Another method of boring out cored holes, or enlarging
drilled holes , is shown in Fig. 12. Here a fiat drill, as
used in the plan last described, is again employed, but is
held in a different manner. Instead ofbeing firmly fixed
in the slide rest it passes through a slotted holder ( S ),
which may be made in either of the two forms, A
or B, shown in Fig. 13. A centre hole is made in
the back end of the drill to receive the point of

FIG . 14 .
actual cutting point C has got to the end of the hole .
This trouble is obviously avoided by shaping the tool as
at A. Another point to bear in mind, especially when
boring holes of fairly small diameter, is that there should
be proper clearance at the under part of the tool as at I ),
Fig. 16. If this point be not studied, the tool will pro .
bably rub against the side of the hole as shown at E, and
thus interfere with the proper execution of the work .
For this reason it is advisable to have several boring
tools of different sizes to suit the proportions of the hole
to be bored out. This kind of boring tool is, of course ,

H
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Fig. 15.

Fig . 12
the back centre of the lathe which is used to feed
the drill forward while cutting. The drill is kept
steady by means of the hooked holder ( H ), the shape
of which is shown in Figs. 12 and 13, this holder
being held in the left hand and pressed downwards while
the back centre wheel is turned round with the right hand .
With drills of this size a hole can be bored out to any
desired diameter at one operation , provided the drill has
been first ground to the right size . It is usual to keep
drills of this kind for holes of standard sizes, such as

fixed in the slide- rest in a position parallel to the lathe
bed , and is either fed through the hole to be bored by
means of the slide- rest screw , or by the self-acting feed if
the lathe be a screw -cutting one. The first cut taken
through the hole should be a fairly heavy one so as to
clean up the hole perfectly true all round. One or more
lighter finishing cuts may be afterwards run through to
bring the hole to the exact size required. Care should be
taken to set the slide -rest perfectly true, so as to ensure a
parallel hole being bored. The hole should be carefully
tested with a pair of inside callipers after the first cut has
been run through to make certain that this has been done.
If the hole is found to taper either way, the slide -rest
should be altered accordingly.

March, 1900 .

The Model Engineer and Amateur Electrician .

With a self-acting feed, the hole ought to be perfectly
parallel, provided the headstock and lathe bed are set
true, the position of the slide-rest not affecting the work
at all in this case. When a thin piece of work is bolted
to the faceplate, or fixed in the chuck for boring, it
is liable to be sprung out of shape by the pressure of the

-E
Fig . 16.
chuck jaws or holding down plates.
In such a case the
work should be held as lightly as possible, and fine cuts
only should be taken . If it should be necessary to take
a heavy cut so as to get under the skin of the casting, the
work may be tightened down while that cut is in progress,
and then the holding bolt, or chuck jaws eased back a
little, for the finishing cut to bring thework up true.
( To be continued .)

The Late Professor Hughes .
' O the infinite regret of the whole of the scientific
i
January 22nd last. Though born in London
sixty -nine years ago, much ofProfessor Hughes' early life
was passed in the United States, whither his parents had
emigrated a few years after his birth. From the first he
showed very marked musical ability, and he commenced

THE LATE PROFESSOR HUGHES, F.R.S.
his professional career by lecturing on music at the
Bardstown College, Kentucky. Subsequently he added
the teaching of science subjects to his other duties ; but
when he had conceived the idea of the famous printing
telegraph , he soon abandoned teaching for the more con
genial work of inventing. He brought his telegraph appara
lus to such a pitch of perfection that it was eagerly adopted

in America, France, Italy, Russia, Austria, Prussia, Tur
key, Spain, Belgium , and subsequently by Great Britain ,
and other countries, bringing in its train a shower of de
corations from the reigning continental sovereigns. This
was succeeded in 1877 by the invention of the micro
phone, which has proved such an important factor in the
perfection of the modern telephone. This achievement
secured for him the coveted Fellowship of the RoyalSociety,
andin 1885 be was awarded the Royal Medal in recognition
of his researches. His other discoveries include the
induction balance and sonometer, the Hertzian waves,
ana wireless telegraphy, though his investigations in the
latter directions have not been brought into such promi
nent notice as that of later workers. He was appointed
a British Commissioner to the Paris Electrical Exhibition
of 1881 , and in 1886 he was elected President of the
Society of Telegraph Engineers, now known as the
Institution of Electrical Engineers. He was also one of
the managers of the Royal Institution, and was president
of the Polytechnic School of Engineering. Of a naturally
modest and retiring disposition , but exceptionally genial
and good -natured , he was liked as universally as his work
was respected and admired , and his loss will be keenly
felt by all.

How

to

Make

War

An

Electric

Map .

By R. W. Hill.
VERY intelligent person is greatly interested in the
E
war just now raging in South Africa ; and many
will readily buy a coloured map and stick coloured
pins, or glue small coloured flags to these pins and stick
them into certain places of the map where our troops and
those of the enemy are situated. The result of this old
fashioned plan of sticking of the pins according to
strategical movements of the combatants is complete per
forating or tearing of the map, and it occurred to me to
try the following improved and up -to -date war map.
The map is first glued to a sheet of iron of the same size,
and small bits or pieces of flat steel or wire, * in. Ly
38 in. , are then magnetised and coloured to represent the
opposing forces. By merely placing these tiny but power .
ful magnets on the surface of ihe map made as mentioned ,
they will tenaciously stick to any part of same, regardless
of vertical or horizontal position of the map. In order
to magnetise these bits of steel I had made and fixed to
the same board a small coil or solenoid , connected in series
with one 50-c. -p. 100 -volt lamp, which throws light on
the map referred to, and will , if necessary, indirectly con
vert bits of steel into small but strong magnets. Care
should be taken that the paper is evenly glued to the
sheet of iron, thus preventing the formation ofærial layers
between the map and the iron. I think the description
of the arrangement is so simple and lucid that no sketch
is required.
DIPPING AND FROSTING ALUMINIUM . — Those model
makers who work in aluminium will find the following
bandy :-Remove the grease and dirt from the metal by
dipping in benzine. To whiten the metal and give a
beautitul frosting, first dip it in a solution of caustic soda
or potash , strong enough to blacken it ; next dip it in a
mixture of concentrated acids—two parts nitric and one
part sulphuric ; then in a solution of strong nitric acid,
and then in a mixture of vinegar and water , equal parts ;
now wash well in water and dry in hot sawdust. —
" ZODIAC .”
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cal engineering, marine engineering, electrical engineer.
ing, civil engineering, and Colonial work ; and a student
may choose any one of these courses on entering.
School of Engineering .
Naturally, many subjects are common to all these sections,
for a knowledge of mechanics, mathematics, and drawing,
together witha certain amount of chemistry and physics
HE School of Engineering attached to the well
known Polytechnic Institute in Regent Street,
is necessary in all branches of engineering, and the
TH
ul
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chemistry, electricity, and physics, supplemented by
Henry Spooner, M.I.M.Ě. , A.M.I.C.E., & c., and the
practical work in the engineering workshops, mechani
strong personal interest which he and his staff take in
the students' progress through the school , and secondly,
cal and electrical laboratories, drawing office, engine
to the esprit de corps for which “ Poly.” students are
and boiler rooms, and dynamo rooms, etc. , the full
renowned
course extending over three years, at the end of which
The school is divided into five sections, viz.: Mechani.
each student who has satisfactorily carried out his
1. – The

Polytechnic
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studies, receives the Senior College Certificate. The
lectures are illustrated by means of numerous diagrams,
models, and samples of actual portions of engine and
machine details, while considerable use is made of an
admirable collection of lantern -slides, which enables
photographs of the latest examples of engineering practice
to be readily projected on the lecture -room screen . One
of the accompanying illustrations shows Prof. Spooner
engaged in lecturing to a class ofengineering students.
in the drawing office the student first learns the rudi .
mentary principles of engineering design , and when these
have been thoroughly mastered , he is permitted to pre
pare some of the actual working drawings for the engines
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a 12 h..p. gas engine and partly by a pair of launch
engines constructed by the students themselves. The
student, on first entering the workshop , is put through a
systematic course of exercises in chipping and filing,
screwing, turning , drilling , &c. , until he can handle any
He is then en
of the tools with a fair amount of skill.
couraged to take in hand some definite portion of an
engine or other job which may be in course of construction
at the time, and finish it all through himself . For in
stance , one student will take the connecting rod of an
engine, another will take the crankshaft, another the fly .
wheel, another the cylinder, and so on. It is the custom
for each student to stamp his name on each of such jobs

ONE OF THE ENGINEERING LECTURE Rooms.
and machine tools which are constructed in the school
workshops. Adjoining the drawing -office is the mechani .
cal laboratory, where are to be found numerous working
models of valve gears, mechanical motions, & c., and
various appliances for experimentally verifying the
mechanical laws and principles previously explained to
the studentsin the lectures.
The workshop, of which we are also enabled to give our
readers an illustration, is particularly well equipped , and
capital instruction is here imparted to the students by Mr.
Rogers and his assistants. The machinetools, consisting
of screw - cutting lathes, hand lathes, planing, shaping,
slotting and drilling machines, &c. , are driven , partly by

which he finishes, and if one of the engines made in these
workshops be inspected, it will be found that all the
principal parts are so marked. This has the effect of en
couraging each student to put his very best work into the
job he undertakes, for he naturally will not wish to have
his name appear on anything of a slovenly or unworkman
like character. During the past few years the students
have constructed :-A pair of 20 h.-p. high pressure
engines, a 30 h.-p. triple expansion marine engine, a
12 h..p. triple expansion launch engine, three 1,200
C. - p: dynamos, several screw cutting lathes, a shaping
machine, and a large number of bicycles and smali
steam and gas engines and electric motors. At the present
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time the students have in hand, amongst other items, a
fine model for a G.N.R. express locomotive toa scale of
3ins. to the foot. This may be seen partly finished in the
photograph of the workshops which we herewith produce.
Professor Spooner, to whose courtesy weare indebted
for much of the accompanying information , and also for
an opportunity of personally inspecting the school, is
exceptionally well qualified for the responsible posthe
fills. He commenced his career by serving a regular five
years' engineering apprenticeship , followed by a course
of study at the Royal School of Mines. He then joined
the staff of the Northam Ironworks and Shipbuilding
Yard at Southampton, and subsequently transferred his
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present position as director of the Polytechnic Day
School of Engineering, though for several years before
this he had been actively engaged in lecturing on en
gineering to evening students , both at Enfield and at the
Polytechnic, delivering the first lecture when the latter
place was opened in September, 1882. For the use of
his students he has prepared several practical text . books,
these dealing with the subjects of plane and solid geo
metry, steam and the steam engine, and studies in
machine construction respectively, these works being
extensively used by other students. He has just com
pleted the twentieth year of his lecturing experience,
eighteen of which have been spent under the auspices

THE ENGINEERING WORKSHOPS.

services to Messrs. Clark and Stanfield, consulting en .
gineers, of Westminster, withwhom he was engaged on
such important work as the Fontinettes hydraulic canal
lift, the Vladivostok and Barrow floating docks, and the
arrangements for raising the s.s. Alaska which had sunk
in Sydney Harbour. In 1883 he commenced practice on
his own account, being appointed consulting engineer to
The Phoenix Ironworks, Blackburn , and later on to the
South Metropolitan District School Board. In 1884 he
was appointed a member of the Engineering Jury of the
International Exhibition, and in 1895 the King of Servia
conferred upon him the Knight Commandership of the
Royal Order of St. Sava. In 1888 he assumed his,

of the Polytechnic Institute. His marked geniality and
kindness of disposition , coupled with his abilities as
a teacher, make him one of the most popular and
at the same time one of the most successful engineer.
ing lecturers of to day.
Our article could not be considered complete without
a reference to Professor Spooner's chief assistant, Mr. E.
G. Davey, A.M.I.M.E. In addition to generally super.
vising the student's work in his classes, Mr. Davey
lectures in steam, applied mechanics, and machine
drawing, his connection with the teaching staff of
the Polytechnic extending as far back as 1888, when
he conducted classes in building construction ,
Mr.
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Davey, however, was known to the Polytechnic even
earlier than 1888, for he was one of the very first
to attend Professor Spooner's engineering lectures. He
holds several silver and bronze medals in engineer
ing subjects, and has collaborated with Prof. Spooner
and with Mr. Charles F. Mitchell in the production
of books on machine drawing and engineering and
carpentry workshop practice respectively. His book
entitled " Forty Lessons in Engineering Workshop
Practice ” especially is one which every young engineer
who aspires to become an expert with his tools would do
well tostudy closely Electricity and physics are very
ably dealt with by Mr. W.Hibbert, A.M.I.E.E., F.I.C.,
assisted by Mr. Dexter, B.Sc., Mr. Thorrowgood and Mr.
Sewell, and chemistry by Mr. Frank Weston and Mr.
Robert Avery Ward , whilst Mr. Beer, Mr. Barlow , M.A. ,
and Mr. Malden conduct the classes in mathematics.
The work of the engineering section of the Polytechnic
is not limited to the day school, for a very valuable series
of evening lectures in various subjects are delivered
during each session, suitable for apprentices and other
young engineers whointend entering for the Science and
Art, City and Guilds, and other examinations. The
success which attends
these classes is very
striking , and may be
judged from the fact
that at the last Science
and Art Examinations
77 per cent, of the
Polytechnic candi .
dates passed in Ma.
chine Construction,
79 per cent. passed in
Applied Mechanics,
and 87 per cent.
passed in Steam . The
engineering work .
shops, too, are avail:
able for evening stu
dents, and advantage
is taken of this fact
by those who wish
to get experience in
branches of mechani.
cal work other than MR. E, G. DAVEY, A.M.I.M.E.
that in which they are
actually engaged during the day, as well as by junior
draughtsmen and office employees who wish to get a good
insight into workshop practice. Altogether , over 300
individual students attend the evening classes in engi
neering subjects each session, and there is an average
of over 800 class attendances a week.
The students in the day school average about 55 in
number, and come from all parts of the United King
dom and abroad. The ages vary from 15 to 25, no
student being admitted under the age of 14. Nearly all
enter for at least two years , and many take the full three
years' course. On leaving the school some enter engi
neering works as apprentices or improvers, and some
enter offices as assistants. Many of the old “ Poly ”
students are now occupying important positions, one
being outdoor manager to the Manchester Electric
Supply Corporation ; and another manager at a large
works at Silvertown. Among those who have gained com
missions in the Royal Navyisan engineer officer on H.M.S.
Hannibal; whilst many others are with such well-known
concerns as Messrs. W. H. Allen & Co. , of Bedford ;
Messrs. Plenty & Co., of Newbury ;Messrs. Thornycroft,
of Chiswick ; the Westinghouse Electric Corporation,
etc. It might also be mentioned that a large number
have qualified for admittance into the ranks of the
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Institution of Mechanical Engineers and the Institution
of Civil Engineers.
Occasional visits are made by the students to various
engineering works, one recent trip being made, under
Mr. Davey's guidance , to Belfast to inspect the celebrated
shipbuilding yard of Messrs. Harland and Wolff. There
is a flourishing engineering society in connection with
the school, the president being Professor Spooner. A
meeting is held every week, at which a paper on some
subject ofengineering interestis read and discussed. We
had the pleasure of attending the last annual conversazione
of the society, and were much impressed both by the
talent and the good fellowship exhibited by the members.
The space at our disposal for this article has prevented
our doing more than merely outlining the work of this
interesting school. For more detailed particulars as to
terms, hours, and similar matters we would refer our
readers to the complete prospectus which may be had on
application to the Director. We may add in conclusion
that, apart from the educational advantages of the
Polytechnic, the students have quite a host of other
attractions in the form of gymnasium , swimming-bath ,
reading room, concerts, lectures, entertainments, cricket,
football, cycling, and athletic clubs, private recreation
grounds, and attractive holiday trips, all of which are
highly appreciated and patronised.

Our Prize Model Loco . Design .
[ The design by Chas. E. Oxbrow referred to in the fol
lowing description was awarded the prize in our
recentcompetition. Thedrawings appear on pages
60 and 61 of this issue. -Ed. M.E.]
"HE engine chosen for the design is of the eight
,
and trailing wheels, or pony trucks, with tender
carried on two four -wheel bogies. The general design of
the engine is such that the maximum power may be
obtained without undue complication of the various parts.
The coupled wheels are close together, thus enabling a
very short coupling -rod and limiting the rigid wheel
base. The pony trucks allow of the engine taking short
curves; in this case enough lateral play has been provided
for for curves of 5 ft. radius. Ample steaming power has
been provided for by a large boiler of the ordinary loco.
motive type. The firebox is fitted for burning oil fuel,
the oil being forced into the firebox by asmall supply of
steam provided for as shown. Each cylinder and valve
is cast in one piece, with a saddle for the smokebox to be
firmly screwed to. Theframes are screwed into this casting
both back and front; this enables the cylinders to be taker
down at any time with very little trouble. The cylinders
14 ins. dia. by if ins. stroke, are outside, and the valve
( of the piston type) are worked by the ordinary lin
motion fitted inside the frames. Reversing is effected k
a lever fixed in the cab. The boiler is fed by a han
pump also placed in the cab. This pump has a sing
ram with the ordinary suction and delivery valves.
The boiler is made up of one ring of 1-16th in. bra
The end plates being 3-32nds of an inch thick , the fi
box of 3-32nds in . copper, rivetted together and s
ported by5-32nds in . screwed copper stays in rows I
apart. The firebox crown is also supported by st:
Three longitudinal stays of 8 in. steel wire are prov
for holding the end plates together. The tubes (of b
are 58 of an inch inside diameter, screwed into pl
and hard soldered. The regulator works on a si
face within the dome. A stear brake, steam b
(worked by a lever from the cab ), steam pressure g
glass water gauge, and two gauge cocks are also fiti
i (Continued on page 62.)
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Prize Model Loco.-(Continued from page59 ).
With the following dimensions I think the drawings
will explain themselves :
CYLINDERS ( brass) diameter
1 % ins.
12
Pistons (thickness % inch ) stroke ...
Piston rod (steel) diameter
Length of piston rod
316 »
Centre to centre of cylinders
5
Centre to centre of valve spindles ...
14
Crank pin (steel) diameter and length
in. by I
Steam ports, length
Steam ports, width
Exhaust pipe
VALVES.
Kind of
Piston
Diameter of pistons
12 in.
Thickness of pistons...
9
Distance apart of pistons
Greatest travel
14
Lead in full gear
Bridge width ...
WHEELS ( Brass ).
4% ins.
Coupled wheels (diameter) ..
Leading and trailing (diameter)
272
..
Tyres, width
* in .
Axles ( steel) length
4 ins.
Axles ( diameter )
½
FRAMES ( Steel).
Thickness
46 in.
Distance apart
278 ins.
Length of front frames when in position
374
Length of main frames when in position
1516
Centre of leading axle to front driving axle
7
Centre of front driving axle to driving axle
472
Centre of driving axle to centre of trailing axle
572
e
Total wheelbas of engine ...
ift. 5
Total wheelbase of engine and tender
2ft. 9
Total length over buffers
3ft. 272 9
Boiler ( Brass).
Diameter outside
4 ins.
Length of barrel
9
Height to centre line
672
Thickness
in.
3
Firebox shell thickness
Width at bottom outside
37. ins.
6
Length at bottom outside
Firebox, copper, length at bottom
5
Firebox, width at bottom
238
x
ebo
th
Fir
, dep
4
3
in.
Tube plates, thickness
Eight tubes (brass ) inside diameter
58
Length over tube plates
834 ins.
Steam pressure per sq . in.
50 lbs.
Diameter of chimney
I
in.
374 ins.
Smokebox, diameter inside
Smokebox , length
418
HEATING SURFACE.
Tubes ( outside surface)
165.25 sq. ins.
Firebox
67075 »
Total
233'00 ,
Grate area
II.8
I to 1997
Ratio of grate area to heating surface
TENDER .
Diameter of wheels ( solid brass)
ins.
Wheel-base (cach bogie)
3
Wheel - base (bogie centres)
7
Wheel -base, total
IO
Length of water tank
12 %
Width of water tank
6
9
Length of oil tank at top
972
Capacity of water tank
46 gall.
Capacity of oil tank
*33
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Dynamo Design .

The
By ALFRED H. AVERY, A. Inst. E.E.

(Continued from page 6. )
CHAPTER VI .
' HE first step in designing a dynamo is, naturally , to
THIdecide what output is required. Having settled
this, there is now a series of operations to be
performed which , although intimately related, can yet be
separated under distinct heads, and are generally attacked
inthe following order :
(a) Size and speed of Armature.
(b) Number of Conductors.
(c) Magnetic Flux.
(d ) Sectional Area of Iron.
(e ) Excitation.
Diameter and speed of armature so influence one an .
other that it is impossible to treat them separately: Speed
is one of the most important points in a machine , not
only for mechanical reasons, but since it is one of the
factors ( LHV ) determining the voltage generated in the
armature.
Speed is reckoned in terms of velocity at the circum
ference of the armature, i.e. - linear speed, or peripheral
velocity in feet per second ; therefore, it is easy to see
that increasing the diameter will increase the peripheral
speed although the angular velocity remains constant.
No hard and fast law can be laid down governing
speed of armatures of different diameters; but, while it
is electrically desirable to keep speed as high as possible,
from the mechanical point of view the exact reverse is
the case, and a compromise is, therefore , necessary to
meet these conflicting requirements. The following table
will be useful to the inexperienced dynamo builder, as
indicating modern practice for small machines with arma
tures lessthan 6 ins. diameter:
Armature
Peripheral
Speed.
Revolutions
Velocity in feet per
Diameter
minute .
per minute.
in inches.
I
750
3,000
1/2
2,900
1,087
2
2,800
1,400
1,645
2,700
272
3
2,600
1,950
2,187
372
2,500
2,400
2,400
4
2,475
2,200
472
2,000
2,500
5
2
2,61
1,900
572
2,700
1,800
It is not difficult to infer from the foregoing that to
obtain a “ slow - speed ” dynamo, we must, other things
being equal, employ an armature of large diameter , which
at comparatively low angular velocity gives a high linear
speed . But this involves an increase in the size of the
other parts ; more material must be put into the machine ;
there isgreater waste , greater mechanical stress , and con
sequently lower efficiency ; therefore, when conditions
admit ofdriving the armature at a high speed , it is dis
tinctly advantageous todo so , notwithstanding the craze
which some people profess for slow -speed dynamos.
As to the best relation of diameter to length of arma.
ture, unfortunately mechanical and electrical diclates are
here again in direct opposition to one another ; for we
both wish to keep the shaft short and stiff to avoid vibra.
tion, and yet at the same time make the core long so that
theend winding or idle wire is not disproportionate to the
surface winding. The best way out of this difficulty is to
make length and diameter of armature core about equal
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an easy rule to remember, and one which fairly well con
forms to modern practice.
The number of conductors on the armature will natur
ally vary with the desired E.M.F. of the machine,
assuming speed and magnetic flux to be constant
quantities. Thus the higher the voltage required the
more conductors are necessary, and vice versa . But it is
of the greatest importance to make the conductors as few
as possible, partly because it is not economical to inter
pose any unnecessary resistance in circuit, hut chiefly
because by so doing weshall tend to avoid the ill-effects
due to armature re-action, which are sure to be present
when there is a large circumflux. To sum up : - Keep the
armature and number of conductors as small as possible,
and let the linear speed andmagnetic flux be high. These
are the conditions which go a long way in making a well
designed dynamo. As regards magnetic flux and exciting
coils, it would only be going overold ground to point out
the advantages of keeping the magnetic circuit compact,
and the air spaces between armature and pole pieces as
small as possible, for we have seen how greatly they influ
ence the quantity of copper required for the exciting coils.
With these general observations we will now proceed
to work out the design for a shunt-wound dynamo of 30
watts output , say , 15volts 2 ampères at 2,880 revolu .
tions per minute. Before doing so , it will be as well to
enumerate a few simple formulæ , which are both
convenient and labour saving, and need not alarm the
veriest tyro in mathematics. The symbols and their
signification will all be found in Chap. II. (on page 84 ),
and the student should make himself tolerably familiar
with these expressions, as they are constantly met with in
all works on dynamo design .
The total volts generated in any armature =
N x 2 xn
E
( I. )
From which is got by simple inversion :
Magneticflux required 10produce given volts
E x 10 %
N
( II . )
n x 2
Some of the E.M.F. is necessarily wasted in over
coming the internal resistance of the armature , thus :
Lost volts in armature =
+ = ca X ra
( III. )
To find what sectional area of iron must be employed
we have :
Requisite sectional area of iron =
N
( IV. )
B "*
In the case of a shunt machine the total current in the
armature consists of that available in the external circuit
added to that shunted round the exciting coils, i.e.
Total current =
(V. )
ca = C + cs
in the same way that the total volts generated in the
armature consist of the available volts plus the last volts,
i.e., E = e t . €. The number of ampères passing
*hrough the exciting circuit and the number of turns of
wire on the exciting coils when multiplied together, gives
a value known as “ ampère turns."
In order to find the proper amount of ampère turns to
produce the required flux, we must first find the separate
reluctances of (1 ) the armature core, ( 2 ) the two air gaps
between core and pole pieces, and (3 ) the field -magnets.
This is written
2 12 + la
Reluctance =
9
A Mi
Ag Me
3 M3

+

Siznities " per square inch ."
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and since ampère turns per line =
31
AT = 1" * * 32,
A " X Me

the total ampère turns required to produce the flux N
will be :
13
N Il + 2
+ V
A2 M2
(Аз ре:)
)) )
The last term of the above expression , dealing with the
field -magnet reluctance, having to be multiplied by the
leakage coefficient v , since v N lines have to be carried by
the iron of the field -magnets in order that N lines shall
be available in the armature. One more expression will
suffice, and that gives the method of obtaining the value
of the back ampère turns,” consequent upon giving lead
to the brushes. This may be found approximately by
multiplying half the total armature current ( ca ) by half the
number ofarmature conductors lying between any two
pole tips ( s ) :
Back ampère turns =
ca
Х
( VII . )
2
2
We have now collected sufficient data for moderately
accurate work, and can set about the problem in hand.
What size shall we decide upon for the armature ? Here
is a very simple rule for calculating the dimensions of
drum armatures for given outputs :
SAFE OUTPUT = 10 watts per cubic inch of iron in the
armature.
Remembering that it is good practice to make length and
diameter of armature about equal, it is only necessary to
find by trial the cubic measurement of a cylinder equal to
one-tenth of the number denoting the required output in
watts. Let us try an armature imz ins dia. X 11% ins.
long. The cubic contents will be area x length , i.e.:
apra X 1'5 = 2 *6495.
Thus, an armature of this size would producea little over
26 watts, which is insufficient ; so let us increase the
diameter to 158 ins. :
arga * 1.625 = 3 ·25.
This is sufficient had we only to consider the external out
put, but as the internal has also to be reckoned with , it
will be better to be on the safe side and increase the
length to 2 ins. Now, referring to the table of speeds,
we find 2,880 revs. per minute admissable = 48 revs.
per second . Next we fix the size of the armature
conductors, and here again is a simple rule to remember :
allow 2000 ampères per square inch sectional area of
copper for the field magnet windings , and 4000 ampères
per square inch for the armature conductors.
( To be continued . )
SOCIETY OF Model ENGINEERS (MANCHESTER AND
SALFORD BRANCH ).— The ordinary, meeting of this
branch was held on February 5th, at the Marsden's Café,
Mr. Blackham in the chair , eighteen members being
present. After the ordinary business had been disposed
of we had an interesting exhibition of a set of boring and
turning tools by Mr. Whipp ( tools made by Armstrong).
Mr. Fidler exhibited a cylinder, 11 in bore, for a 2 ft.
6 in. locomotive ; also a pair double cranks and an
eccentric strap for same, and Mr. Thompstone exhibited
a model 10 -in . field howitizer ; also a set of castings and
pattern for a similar one, and patterns and castings of a
14 -in. horizontal engine. The next meeting will be held
on Pistons
March 5th , when Mr. Blackham will give a lecture on
." Any person wishing to join this branch,
“
please communicate with J. F. FULLAWAY, Hon. Sec. ,
54 , Great Jackson Street , Hulme.
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The battens shown in the illustration are of hickory and
are all (with one exception ) 3-16ths in. wide and 1-16th
in. thick. The exception is the long batten , and this
should be 4 in. diam. All are attached to sails by being
sewn thereto, and must be so fitted that the sail is in no
way strained , but lies flat and smooth. The sails them
selves are fitted direct to booms, no ropes being attached .
The mast should be of pine or spruce wood, and must be
No flaws - even the
made perfectly straight and round.
slightest-- are permissible in the mast , nor indeed in any
of the spars. The mast is made 34 in. diam. , with a

Design for a 10 - Rater Model
Yacht .
By WM . PAXTON,

( Continued from page 13. )
' HE style of rig adopted in this model s that known
TH as the “ Gunter," and is well suited to the type of
boat described. The special advantage of this rig
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Sail Area
L. W. L.
Scale i in .
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( For drawings for hull of this model
see January issue. )

BA

TT

ER

BA

TT

EN

BA

TT

CE

EN

BA

TT

ER

CLR
is its great driving power in running, and it is extremely
simple to handle. The illustration, which is drawn to a
scale of one inch to a foot, or one-twelfth full size, shows
the exact sbape to cut out the sails. This is done by first
setting out theexact shape of each sail full size on a sheet
or paper on the floor, taking the dimensions from the
drawing, afterwards using the paper as a template to cut
out the sail from striped sail cloth .

little taper, and is fixed as shown in the plan drawing in
the January Model ENGINEER, with one shroud on each
side. The bowsprit is also of pine or spruce, and is
58 in. diam. It is fitted with bobstay and rigging screw ,
the heel being fixed on deck into heel chock . The Gunter
yard must be of lance wood , 5-16ths in. diam, slightly
tapered each way, and the only remaining spars — the jib
and main booms - may be of pine or spruce.

March , 1900.

The Model Engineer and Amateur Electrician .

Model Yachting Notes .
( The Editor will be glad if the Secretaries of Model Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column.)
E have just received the list of fixtures of the Sur
WEbiton M.Y.C. for the 1900 season . These extend
from February 3rd to November 24th , and
include the Commodore's Challenge Cup fixtures for 10
and 20 raters, an Inter- Club Challenge Cup race for
10-raters, and a number of races for club prizes and
sweepstakes. During February and March the racing
starts at 2 p.m .; during April to August, at 3 p.m. ; and
during September, October, and November, at 2.30 p.m.
The club water is the Rick Pond in the Home Park . The
measurement rule is the S.A. ** L.W.L. : 6000
rating
The first two races for the Inter-Club Challenge Cup
races promoted by the Surbiton Club will be held on
Easter Monday and Whit- Monday, the starts being fixed
for 12 noon . The event is for 10 rater models, and mem
bers of any recognized model yacht club may compete,
each club, however, being limited to two representatives.
Any club winning the cup twice in each year is entitled
to hold it till the close of the following season, and any
club thus winning it for three years is entitled to
retain the cup as being won out and out. The com
peting models must be 10 raters under the Y.R.A. 1887
Rule. The hon. secretary of the Surbiton M.Y.C.,
Mr. R. M. Boniwell , “ Barrymore ," Surbiton, will be
pleased to send full rules and particulars of this fixtureto
any club wishing to enter for the trophy. The Model
Yacht Sailing Association of Kensington were last year's
winners,
*
*
With regard to the vexed measurement question, Mr.
Boniwell writes that the committee of his club have dis .
cussed the various methods of measuring models, and
have come to the conclusion that the Y.R.A. Rule is the
best for all purposes. They therefore propose to adhere
to it as the official club rule . " The water-line is taken with
the heaviest rudder and the largest suit of sails all aboard .
Mr. A. C. Slater, of “ Hafod ,” Llandudno, writes :
“ It is my intention to start a model yacht club here as
soon as the pond is finished whereon to sail the models.
Years ago there was a club in ' active service ' here, but
owing, I fancy, to insufficiency of rules and also in
adequacy of same, the boats got so very large that the
man who had the biggest boat captured all the prizes,
and so the sport was ruined , for the club lost all its
members and existed in name only. The classes of boats
I fancy we shall have are a 5 -rater class and a 24 - rater
LW L. X SA .
class. As the
Rule works out , I am of
6000

opinion that this is a good rule when not carried to
excess . We do not propose to allow any 5-rater to be
more than 36 ins. L.W.L. with the sail area allowed to
bring her rating to 5, and the same rule with 24-raters
none of them to have more than 30 ins. L.W.L. ” Mr.
Slater will be pleased to hear from readers in his district
who would be agreeable to help in the formation of the
proposed club. *
An Inter-Club Model Yacht Championship race has
recently been proposed in the columns of the Yachtsman,
and several letters on the subject have been published in
that well-known journal.
We understand that Captain
Barclayand the Editor of the Yachtsman have eachgiven £5
towards a prize fund for this contest, and we hope that
the proposal will be successfully carried through. It cer
tainly should do much to arouse fresh interest in the
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pastime and should bring about some very keenly con
tested races. We would suggest that those clubs who
are inclined to take part in the races should communicate
without delay to the Editor of the Yachtsman , 143 ,
Strand, London, W.C.
The Yachting Exhibition, held at the Royal Aquarium
during February, contained a number of interesting
exhibits of boats, launches, motors , camp equipments,
etc., many well known firms being represented , including
The Thames Valley Launch Co. , Messrs. E. Messum and
Sons, The Army and Navy Stores, The Monarch Motor
Co. , Messrs. Simpson, Strickland & Co. , and The Mac
lachlan Engine Co. The latter showed their Patent
Portable Electric Boat Propeller, which has now been
before the boating public for some five years, with
apparently very satisfactory results.

Model Yachting Correspondence .
Inter - Club Racing Rules.
TO THE EDITOR OF The Model Engineer.
SIR , -There has been much written advocating this
and that rule ; but a lot of it has been of no use, for the
simple reason that no reasonable evidence has been given
to support. With a majority there has been a desire to
give and take, as it were, so as to obtain finality, in order
to make a start. ( See Mr. Smith's letter, and re the New
sham Club, December issue.) It, therefore , seems to me a
thousand pities after the advance we were apparently
making, through the aid of your journal, that any idea
should comeforth again , suggesting the adoption of the
old (dead in the yachting world) 6000 Rule. The very fact
that it has been in existence with certain model yacht
clubs, and will not be adopted by others, is surely ample
and strong enough evidence that it is not acceptable for
the purpose at which we are aiming ? It has been tried , and
found very badly wanting ; some of its numerous defects
have been exhibited to thoughtful readers in your issues,
and showing that it is not good enough when something
much more desirable can be had . (See what Mr. Cubbin
says about it in the latter part of his December letter. )
Exactly; and it always will be so, where sail area is brought
in like that.
Model yacht sail area is an entirely different matter to
real yacht. For one thing, we should never think of trusting
our lives at sea in the like of such things as I have seen
entered as “ Model Yachts, ” and the sooner some rule
knocks them out the better ; but, above all , we are not
on board to put out balloon, or take in , or trim sails,
and in many other ways attend to them , and at the same
time keep up the speed, therefore let a model yachtsman
be free in this respect and let him use his judgment as to
the power of the wind, and as to what his yacht likes best
at the time of racing, which , in itself, is an interesting
study ; and all will find that an over-canvassed yacht is
certainly no good for racing. Read what Mr. Flockhart
said about this point.
Taking a survey of the correspondence on this subject,
I cannot find any practical or scientific reason given for
taking S.A. into a rule ; but there have been many for not
doing so, yet showing how the power of a model can be
readily ascertained , and checked by simple methods with.
out waste labour, can be understood, and applied by all
members, and not by one or two officials of the club only.
I therefore have much pleasure in supporting and ad
vocating the adoption of the rule suggested by the
Newsham Club, viz. :-3-5 L. + B. + . D.
Yours faithfully
O. B.
Cardiff.
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For the

Book - shelf .

( Any book reviewed under this heading can be obtained from THE
Model ENGINEER Book Department, 6, Farringdon Avenue,
London, E.C. , by remitting the published price and cost of
postage.)
THE PRACTICAL ELECTRICIAN'S POCKET BOOK AND
DIARY, 1900. Edited by H. T. Crewe, M.I.Mech. E.
London : S. Rentell & Co., Limited, ii , Ludgate
Hill, E.C. Price is . Postage 2d .
This little book, which made its first bow to the elec
trical world last year, has now made a second appearance
in a vastly improved form . Its get-up is particularly neat,
the paper is more opaque without being thick , and the
printing is all that could be desired . We note that con
siderably more matter has been included , and several
illustrations added , so that the bulk of useful information
and data totals up to much more than was to be found in
the previous edition. Every practical electrician will
find it a handy volume, and amateurs would also be well
advised in securing a copy.
BENT IRON OR STRIP WORK , No. 8 ; PYROGRAPHY,
OR POKER WORK , No. 9 ; STAINED AND LEADED
Glass, No. 10 ; ARTIFICIAL Wood, No. 11 ;
MARQUETRY, No. 12 ; CHURCH DECORATION,
No. 13. “ Useful Arts and Handicrafts ” Series.
London : Dawbarn & Ward, Limited , 6, Farringdon
Avenue, E.C. Price 6d . each. Postage id.
Many of the above do not appeal specially to the model
engineer or electrician as such ,but some of them contain
items of information of considerable value to the amateur
worker. Such is the case with the first on the list, and
many of our readers would find no difficulty whatever in
doing some very respectable work in bent iron if they set
themselves to it.
The same remark certainly applies to
others of these minor arts, and fingers trained to accurate
mechanical work should not be slow in producing orna
mental objects when required. A well - Ênished piece of
work of this sort may go a long way to appease the powers
who rule over and limit the space devoted to the work
shop, or object to any noise just when a large amount of
hammering isto be done ! Verb. sap. Others, workers
who are asked to contribute to bazaars, etc. , or who want
to make inexpensive and valued presents, may also turn
the pages of these booklets with advantage.
THE “ PRACTICA ). ENGINEER ” ELECTRICAL POCKET
Book , 1900. Manchester : Technical Publishing
Company, Limited, 31 , Whitworth Street. Price
is. nett ; leather, gilt, with diary on ruled section
paper, Is. 6d. nett . Postage, ad. extra.
Those who have had experience of the well -known
“ Practical Engineer Pocket-book for engineers will
naturally expect that this new venture, devoted to the
electrical section , will meet with considerable success.
Although it is admitted that the present volume has
been compiled somewhat hurriedly , there does not ap
pear to be anything to cavil at amongst the contents,
which seem to include valuable information on all the
usual difficulties the electrician meets with in practical
work . The book follows its engineering predecessor in
the matter of its binding, print, and paper, all of which
are good, the latter being especially thin and tough. Sets
of carefully compiled tables form part of the contents,
and the squared paper diary - ruled accurately, not inac
curately, as is often the case- is a very useful and com
mendable feature . Altogether, this new claimant for
lavour deserves the wide popularity which it will doubt
less receive.
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STEAM - ENGINE THEORY AND PRACTICE. By WILLIAM
RIPPER. With 438 illustrations. Svo ., 406 pp .
London : Longmans, Green & Co. Price 9s.
Doubtless there are many of the readers of TheMODEL
ENGINEER who are familiar with Professor Ripper's
excellent elementary manual on steam. They will re.
ceive with pleasure an assurance that the more advanced
volume on " Steam -Engine Theory and Practice," referred
to at the head of this review , reaches an equally high
standard of practical utility. The new volume is essen
tially modern in character. The student engineer of a
decade ago was accounted wise among his fellows if he
were acquainted with the pressure -volume curves of the
order PVk , and were able to keep within reasonable limits
of inaccuracy in diagnosing from a doubtful indicator- card
the complaints of an experimental engine. Nowadays
the times are changed ; the student sees , behind the out.
ward pressure -manifestations, the exchanges of heat to
which those manifestations are due. And he no longer
perceives them “ as in a glass, darkly," but views them
in the clear light of the graphic methods developed in
this country by Mr. Macfarlane Gray, to whose theta- phi
diagram and to related considerations Professor Ripper de
votes a lucid chapter. Those who would follow intelli
gently the stream of tendency in steam must get to under
stand and to use this diagram , if only to enable them to fol
low the demonstrations of other people; fora sketched theta
phi diagram is becoming in the present as frequent a
feature in engineering discussion as was the sketched
indicator.diagram in the past. It would be of great value
if only for the illustration it affords of the nature and
inherent limits of the Carnot theorem and of the close
thermo-dynamic relationship of species of heat engines,
such as the steam engine and the refrigerating engine,
which on a superficial view would appearto depend upon
principles essentially different ; but it is available also
for a variety of other major and minor investigations of
practical interest and utility, as a perusal of our author's
volume will readily show . The important topics of
Cylinder Condensation and the Quality of Steam in the
Cylinder, receive brief but clear and comprehensive treat
ment , and the subject of Superheating, now to the fore
again out of the historic past, is shortly dealt with.
Upon Compound Engines Professor Ripper has written a
concise and important chapter, in which he makes use of
a singularly interesting form of diagram , with the aid of
which it is possible to get by easy methods entirely
graphic, theoretical indicator-diagrams for the cylinders
and receivers of a compound engine of given dimensions
operated under various conditions to be laid down by
the investigator. This diagram , it is believed , had its
origin on the Continent, and it was put forward in Great
Britain by Professor Unwin in Engineering for March
18, 1892. Its elegance and simplicity should cause it to be
frequently employed when the proportions of compound
For future
engine cylinders are under consideration.
editions of the work under review, comment on cylinder.
ratios in compound locomotives from the standpoints of
theory and of practice would be valued. From the fore .
going comments the assumption may perhaps be made
that the book is largely " theoretical,” which is not by
any means the case ; such theory as it contains goes
hand in -hand with practice, and is indispensable . The
engineer who prefers to consider mechanism and con
struction may find much to attract his attention in the
chapters on valve gears, feed heaters, governors, and
engine details, and in those devoted to thevarious types of
engines in present day employment - for instance, the mill
engine, the Corliss, the marine, and the locomotive. In
particular he will be impressed by the freely -illustrated
chapter on modern quick -revolution engines, in which
the modifications of design necessitated by high angular
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velocities are many and ingenious. In the portion of the
book appropriated to a consideration of balancing the
movingparts of engines to oppose shock and vibration,
some novel and ingenious graphics, by Messrs. Klein,
Dunkerley and Kershaw, are introduced , and much is
done to elucidate a difficult subject, over which a great
deal of expense is being incurred , both in preventive and
in curative expedients. The recent pronouncement by
a committee of the Institution of Civil Engineers upon
a standard of steam engine performance, is referred
to by Professor Ripper in a special chapter. Presum
ably the two striking diagrams from the Committee's
report are not available for reproduction , which
is to be regretted. The same chapter includes
also Professor Boulvin's method of transferring
an indicator- diagram to the Oř chart, and comments
upon many matters which no engineer aspiring to be well
posted can afford to ignore. In the appendix are several
useful tables — Peabody's steam table, extending to 400 lbs.
absolute, among others. A diagram embodying the con .
tents of this table, on the lines of that in Northcott's
book , is suggested by the present writer, with all defer .
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without mathematical elaboration , and in a manner suited
to moderately -advanced students, Professor Ripper's
book is confidently recommended.

A Continental Model Loco .

HE accompanying photo illustrates a probably unique
recently inspected at Messrs. Martin & Co.'s works.
The engine is a splendid specimen of a Continental ex
press, and reflects the greatest credit upon the builder, a
Mr. Otto Cohen , of Amsterdam , and moreover, it should
be stated that it was built in the Transvaal in 1895. The
engine and tender measures 6 ft. 2 ins. over buffers.
The cylinders are 2-in. bore, 3.in. stroke, slightly inclined ,
and with slide valves on top ; these are actuated by the
“ Walschaert" valve gear. On the left side of engine is
a force pump, driven off the tail end of piston rod . The

VERTIKE

MODEL CONTINENTAL TYPE LOCOMOTIVE.
ence, as an adjunct likely to be of much advantage to the
student -reader. With regard to that page in the appen .
dix which deals with PVk curves, it may be pointed out
that starting with the aid of a simple straight-line diagram
made on logarithmic paper or laid out with a slide.rule as
a scale, the obtainment of the value of k for given 'PVk
diagrams or the plotting of PVk diagrams with any given
k, is much more easy and rapid than with even the simple
calculations suggested. The free use of graphic models of
investigation and explanation in Professor Ripper's book is
a feature which is noteworthy . Whatever the reason may
be, there can be little doubt that the average engineering
student calculates — like the legendary Scotsman joked
" wil deefeculty ” ; hence writers who treat thermo.
dynamics as a corpus vile on which to practise mathe.
matical assault remain unread, to the disadvantage of the
engineering profession in allprobability, as well as to that
of the authors referred to. To the reader desiring a book
in which the modern steam engine in theory and prac.
tice is dealt with concisely, yet clearly and completely,

( Photo by W. Martin .

driving and trailing wheels, which are coupled, are 10 %
ins. diam .; bogie and tender wheels , 574 ins. diam .;
gauge of wheels, 934 ins. Boiler is of steel, rivetted ;
Belpaire firebox ; dimensions, 972 ins. wide, 12 ins. deep
outside, 12 ins. long. Boiler, 9 ins. diam ., 19 ins. long, with
twenty-three 4 -in . tubes. As will be seen from photo,
steam is supplied by outside steam pipes, worked by
“ pull-out ” lever on top of firebox. The fittings comprise
two water gauges, steam gauge, whistle, two Gifford in
jectors, three check valves. Tender is fitted with tool
box, three separate water-feed valves, hand brake, tools,
and firing tools, whilst on foot- plate of engine low model
“ jacks ” give a realistic appearance. The boiler has
been tested to 100 lbs. hydraulic. The weight of this
engine and tender in working order is 3 cwt. Mr. Waller
Martin has kindly promised to exhibit the mcdel at the
next meeting of the Model Engineers. We might add, in
conclusion, that the model is forsale, and can be seen only
by appointment at the works of Messrs. Martin & Co.,
East Road , West Ham, E.
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The Society of Model Engineers.
' HE usual meeting of the Society of Model Engineers
THtook place on Wednesday, February 7th, 1900, at
the Memorial Hall , Farringdon Street, E.C. , at
7 p.m., about eighty members and friends being present.
At 8 pim , the chair was taken by Mr. Percival Marshall,
and the minutes of the previous meeting were read,
approved, and signed. Announcements were made by
the Chairman concerning the photograph album pre
sented to the Society by Mr. J. c. Crebbin, and the
gauge made and presented by Mr. F. J. Burnham for
adjusting the railway track to any required gauge. The
forthcoming competitions were also mentioned , mem
bers being reminded that the models for these would be
shown at the March meeting of the Society. Mr.
Stanley J. Harding was then called upon to give his
lecture on the subject of “ High Tension Electricity .”
The lecturer briefly discussed the wave -theories which
underlie the whole of this subject, pointing out the differ
ence between the waves of sound, light, heat, and
electric energy. The spectrum was described and shortly
explained . Following this was a description of the
effects obtainable - first, from a simple battery of voltaic
cells, then those from an ordinary induction coil, and
lastly those from a high frequency Tesla coil. The latter,
the lecturer explained, produced a current of exceedingly
small quantity but of enormous intensity, which he
estimated at not less than 150,000 volts. Such a current
can pass without any harm through the human frame,
and this the lecturer illustrated by passing the discharge
through three persons, two of whom were connected by a
vacuum tube, which was immediately lighted up. Other
vacuum -tube experiments led on to a description of
Crookes' tubes, and then to Röntgen's discoveries, A
large number of x -ray experiments were performed,
and were highly successful. The lecture throughout was
illustrated by interesting experiments and lantern -slides,
the latter being under the direction of Mr. R.J. M. Lowne.
A vote of thanks was unanimously accorded to Mr. Hard
ing and his assistants. The formal business terminated
at 9.15, and the remainder of the evening was devoted to
haulage trials of Messrs. A. Bowling's and E. L. Pearce's
model locomotives , the meeting closing at 10.15.
THE NEXT MEETING .
The next meeting of the Society will be held at the
Memorial Hall , Farringdon Street, E.C. , at 7 o'clock on
Thursday, March 8th , when the models entered in com
petition for the Society's gold and silver medals will be
exhibited. The models entered for the competition
organised by the British Modelling and Electrical Com
pany will also be on view . Visitors' tickets for admission
to this meeting can be obtained on application to the
hon . sec. , Mr. Frank E. Powell , 6, Farringdon Avenue,
London , E.C.
The following meeting will be held on Monday, April
2nd, when the vice-chairman , Mr. Jas. C. Crebbin, will
read a paper on “ Model Boilers, with special reference
to Locomotives."
PROVINCIAL BRANCHES.
LIVERPOOL. - Willthose readers in Liverpool and dis
trict who would be willing to join a local branch society
kindly send their names to Mr. A. H. Croker, 12,
Southdown Road , Liverpool, who will convene a preli
minary meeting as soon as a sufficient number of likely
members are forthcoming ? An early response is desir
able, as it is hoped to hold a meeting during March.
SHEFFIELD. —The usual monthly meeting of the
Sheffield branch of the Society of Model Engineers took
place in the Y.M.C.A. Hall, and was well attended.
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The ordinary business occupied the first hour of the
evening, on the conclusion of which two new members
were enrolled. The chairman then called upon Mr. W.
Knight to give a lecture on “ Locomotive Building . "
This proved most interesting, and instructive, and conse
quently was much appreciated by an attentive audience .
Mr. Knight, it will be remembered, exhibited two very
fine models of locomotives ( scale, i in. ) at the recent ex
hibition, and thus is — as he has proved by his lecture - a
thorough master of the art of model locomotivebuilding.
The paper was too extensive to be dealt with fully in the
timeavailable, therefore the lecturer kindly consented to
conclude his remarks at the next meeting. A very plea
sant evening was brought to a close at 10 o'clock.. In
tending members should communicate at once with the
hon, secretary - G . H. ROOKE, Handsworth , Sheffield .
BRADFORD. — The ordinary meeting of the Bradford
Branch was held on February 5th, at Tyrrell Street
Coffee Tavern , when Mr. Drake occupied the chair.
After the usual business of the meeting had been disposed
of the chairman showed a set of scale model American
locomotive castings, which were explained in a very clear
manner. Mr. Lamb showed and explained some small
screwing tackle, after which there was a short discussion .
The forthcoming annual meeting will be held on
March 5th, when all members of this branch are earnestly
invited to attend . — Hon. Sec., James H. LAMB, Holly
Bank, Thornbury, Bradford.
THE COMPETITION ,
Entries for the competition in which gold and silver
medals are offered for the best models made by members,
close on February 28th. Entry forms have been posted
to each member, but if anyone who is desirous of compet
ing has not yet received a form , he should make applica
tion to the hon. secretary without delay. The competing
models will be on view at the March meeting as
announced above, when the awards will be made known.
We are pleased to be able to announce that the following
gentlemen have very kindly consented to act as judges :
Mr. J. W. Restler, M.I.C.E.(engineer to the Southwark
and Vauxhall Water Company ), Mr. I. W. Last (Ma
chinery Section, South Kensington Museum ), and Mr. L.
G. M. Ferriera llate chief electrician to the North
London Railway ).
THE LIBRARY.
A copy of “ Model Yachts and Model Yacht Sailing, "
by Jas. E. Walton, has been kindly presented to the
library of the Society by Mr. M , S. Don, of Goudhurst ,
Kent.

MR . Wilson Worspell, the locomotive superinten
dent of the North Eastern , has brought out a new design,
intended for specially fast work , ten of which, numbered
from 2,011 to 2,020 , are now at work , and twenty more
are to follow. These engines are four coupled , with a
leading bogie, having driving wheels 6 ft. 10 ins. in
diameter, and with a weight on them of 3572 tons, while
the cylinders are 19 ins. by 26 ins. , with piston valves on
Stephenson's link -motion system. The boiler, which is
of steel, is 11 ft. 6 ins. long, having 255 steel tubes, and
carrying a steam pressure of 200 lbs. per square inch , and
is provided with a firebox 7 ft, long by 4 ft. wide, having
a grate area of 20 square feet, the heating surface being
1,383 square feet in the tubes and 144 square feet in the
firebox, or a total of 1,527 square feet. The centre line
ofthe boiler is pitched no less than 8 ft. 4 ins. above the
rails to ensure steadiness in running and safety at curves
at high speeds. The engine weighs 51 tons 14 cwt. , and
the tender 37 tons 18 cwt., or a total of 89 tons 12 cwt.
-PracticalEngineer.
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Practical Letters from Our
Readers.
IThe Editor invites readers to make use of this column for thefuli
discussion of matters of practical and mutual nterest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sendor should invariably be
attached, though not necessarily intended for publication. ]
A Simple Morse Key.
TO THE EDITOR OF The Model Engineer.
SIR ,— I have pleasure in sending you particulars of a
very simple Morse key, which I made for a small tele
graph a little time ago. The baseboard ( A ) is of mahogany,
4 ins. by 3 ins. hy 38 in. In the centre of this, screw a
block of wood ( B) i in . square. At one end of the base .

B

w
W

A
D

board nail with small brads a strip of brass ( D ). On the
top of the block B, fix another strip (C), just long enough
to touch the first one when depressed ; a small knob of
wood ( E ) should be affixed to the end of the upper strip ;
wires ( W , W) should connect the strips to two terminals
( F, F ) at the other end of the base. - Yours truly,
C. G. R.
Frome.
Home - made Twist Drills.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-Allow me to describe a method of making
small twist drills, such as I have made and used for the
past five years, and found very successful.
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from the nicks in the end , hile a narrow spiral groove
round the needle for two -thirds length the drill is wanted ,
but be careful you always keep in the middle of the steel.
Next , go over this work with a round file to the depth of
one-third its diameter, and make the point as in Fig. 2,
giving it a good cutting edge. To make this bore faster
than the common twistdrilſ, the groove at the point must
be filed till it meet in the centre, as marked A in Fig. 2,

8

Fig . 1.

Fig. 2.

and the edges between grooves B, B filed till it comesto a
point, keeping sides B , B about 45 degs. When all is
finished cut off to the length required, and if the drill is
only to be used for brass, the temper of the knitting.
needle is hard enough, but if used for iron heat to a dark
red, and dip for about half an inch tip from point in
machine oil . This will give it the right hardness without
chipping. After a little experience you will never fail to
make a good drill that will bore easily and never clog.
P. K.
-Yours truly ,
Wawanesa , Manitoba .

A Handy Portable Drill .
TO THE EDITOR OF The Model Engineer.
Dear Sir, Ilaving occasion 10 drill several 3-16th -in.
holes in a large casting which could not be got to the
machine, and not having any portable drill tackle at hand,
I set to work and made the drill here described , which I
thought might be useful to some of your readers. Having
some 3 16th in. square steel rod , I cut off a piece
i ft. 3 ins. long, and after straightening same I held one
end in the vice, and with a pair of hand vice fastened on
the other end, proceeded to twist the steel, giving about
seven turns in all. I then forged on one end a drill
point, grinding it to the size required, and on the other
end ground a centre similar to a centre punch. I then
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A HANDY PORTABLE DRILL.
Select a straight knitting-needle of the diameter
required, and file the end perfectly flat in section , and
with a fine triangular file make a nick in each side of the
squared end , but not exactly opposite, as in Fig. 1. Now
screw a block of wood in the vice , and file a half- round
groove in it. Lay the needle in this groove, and starting

cut off 9 ins. of flat hoop iron about 134 ins. wide, and
3.32nds in. thick , in the centre of which was drilled a
3-16th - in. hole, which was afterwards filed_out square
until it slipped easily over the twisted rod . The piece of
hoop iron was then wrapped round a piece of } in. round
iron, which gives the hoop iron the form of a letter C,

70

The Model Engineer and Amateur Electrician .

and makes it very rigid, also forming handles for the
hands to grip in using the drill. For the breast plate I
used a circular piece of sheet iron 5 ins. diam ., with a
centre hole in the centre to receive the centre end of drill
rod . I have since found above very useful and deserving
of a place among the tools that are to be found in an
amateur's workshop.. I might add that from starting to
make above to finishing drilling four holes, I in. deep
and 3-16ths in . diam . in cast iron, it only took me two
hours. Herewith please find sketch , which explains the
rest . --Yours truly ,
B. SHAW.
Sheffield .

The

Editor's

Page ..

Asembark upon an engineering career, or are already
engaged in the earlier stages of professional work,
it has occurred to us that occasional accounts of modern
facilities for engineering education would prove an attrac
tive feature in our journal . We have therefore arranged
for a series of specially written articles under the title
“ Where Engineers are Trained ,” the first of which
appears in this issue, and deals with the Engineering School
attached to that deservedly popular institution the Regent
Street Polytechnic. A number of other engineering
colleges have kindly consented to place similar informa
tion at our disposal, and this will at intervals be duly
presented to our readers in the form of further illustrated
articles. We may add that we are pleased at any time to
advise young engineers as to what and where to study,
through the medium of our “ Queries and Replies . ”
department.
We reproduce in this issue the design for a model loco.
motive which was awarded the prize in our recent com
petition . Probably, some of our readers will be desirous
of building an engine to this design, and if such be the
case, we shall esteem it a favour if they will report as to
the performance of the loco when finished. In several
points this engine is a departure from the usual model
loco practice and the design may possibly give rise to
criticism from those who have knowledge ofsuch matters.
Intelligent criticism is always instructive, and we there.
fore shall be pleased to receive for publication any com
ments or opinions on the merits of the design which our
readers may feel inclined to make without indulging in
petty fault. finding for mere fault- finding's sake.
At the Grantham Industrial Exhibition held on January
24th , 25th, and 26th, Mr, F. B. Johnson , of Lincoln,
was awarded a special prize consisting of a bound volume
of THE MODEL ENGINEER for 1899, for a model electric
launch.
We would direct the special attentionof our readers to
the announcement concerning the March meeting of the
Society of Model Engineers. It is likely there will be a
splendid show of models on this occasion , and those who
have not yet had an opportunity of seeing the class of
work which members of the Society can do, should make
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a point of attending the meeting. Admission will be by
complimentary ticket , obtainable on application to the
hon, secretary
*
In the course of an interesting letter, dated from
Emjanyana, South Africa , one of our subscribers writes :
“ I see that you have a correspondent at Burghersdorp,
about 130 miles to the eastward of us, in a northerly
direction , and now in the thick of the war troubles.
These do not come nearer to us than about sixty miles up
to the present, though they have forces ( loyal' in camp
about twenty-two miles from us at Engcobo, under the
command of Major Sir Henry Elliott, the chief magis
trate of Tembuland. Owing to our being Government
servants several of us in this institution have not been
allowed to join our corps , very much to our disgust.”
*
From Wawanesa (Canada), “ P. K.” writes : - “ I am
delighted with The Modei. ENGINEER, as there is now a
means for model makers to communicate with one another
and exchange experience, which is not only interesting,
but very valuable, in that fascinating pastime of model
engine building.
As years pass away there will be
many an expert engineer who will point with pride
to The Model ENGINEER , and say, ' My career com
menced when I paid my first subscription to that paper.'
Personally, I wish you every success with it ; for it is a
blessing to amateur mechanics ."
Another colonial reader, “ C. B.” (Conbobolin , New
South Wales), also sends us words of kindly appreciation.
He sends a year's subscription, and writes: — “ I may state
that I have taken your paper from a Sydney agent since
January, 1899, and have been very pleased with it. It
is especially useful to an amateur like myself, who lives
in the centre of New South Wales, and who has no
chance of seeing how things are done, but has to trust to
books for his knowledge. I find I have used the same
method of melting brass as given in your November num .
ber, the only difference being that I did not use the piece
of gaspipe to extend the nozzle of the bellows, but just
let them blow into the fire as usual. I have also found
the article on ‘ Brazing,' in the same number, very in
teresting.”
“ A Huddersfield Reader ” writes : - “ I take the
liberty of writing to you on a question which I feel sure
must interest every reader of your splendid paper. It's only
fault is that it is not published frequently enough. If you
could publish it weekly or fortnightly, and maintain its
present standard of excellence, you would , I feel sure,
confer a boon on thousands of your readers. If you
will kindly give thought to this matter you would oblige
the many readers who, like myself, await so eagerly the
monthly issue.” We may say that the matter is one
which has been mentioned to us by very many
correspon
dents, and will have our careful consideration for possible
adoption in the future. Meanwhile, we should be
pleased to have further opinions on the suggestion.

Queries

The Model Engineer and Amateur Electrician .

and

Replies .

Queries on subjects within the scope of this journal arerepliedto
by post under the following conditions : 1) Queriesdealing
with distinct subjects should be written on separate slips, on
be in.
one side ofthe paper only, and the sender's name should
scribed on the back. (2 ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as early
as possible after receipt, butan intervalof a few days must
usually clapse beforethe reply can be forwarded . (4) AU
queries should be addressed to The Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London,E.C.]
The following are selectedfrom the queries which have been replied
to recently
( 1373] Small Dynamo. R. W. (Locking, Somerset) writes :
Would the small dynamo drawn in Model ENGINEER, No. 18,
page 125 ( 1039 ! probably run better as a motor if fitted with a
it in . cogged drum armature (8 cogs) ; and, if so, kindly state
(2) best winding for armature (fields are to be lelt as they are if
possible) closed circuit winding. The machine at present is very
bad as a motor, but generates well. It takes nearly 4 amperes to
run it with no load , and the very least load takes up to 10 or 12
ampères. It is obvious that the fields alone must take 3 ampères
with 6 volts on , as their resistance is 2 obms. Another little series
machine a little smaller (namely, is in. by it in , tripolar fields,
cast- iron , same type ; core, 1 in . diam . by it in. long, I'lb. No. 18
armature No. 22) runs well with 1 ampère at 4 volts, no load , and
and keeps cool, the
even drises a in . circular saw with 8is volts,
not so well made as the
saw cutting thin wood . This machine
former. The former machine stops with a very little load, and the
current goes up to 15 or 20 with secondaries on. The second
machine showswhat the first one ought to be able to do, and what
current it ought to use, and that thereis something very wrong with
the first one . Shall be very pleased to have the two questions
answered. Thanks for the two former replies.motor if the -cogged
You will get good results from this little
armature be adopted. This should be wound with 5 07s of
No. 24 S.C.C. wire in 8 sections (see diagram in one of the queries in
August issue) and connected up in series with the present field
winding This would give a total resistance of about 3 ohms,
would take about 2 ampères.
and with a current at 6 volts pressure,
An error has certainly crept in our former reply on this point. The
well, and must be very
does
certainly
mention
you
motor
otber
efficient.
Electric Bell Alteration . G. F. ( Sidmouth) writes :- Would
you kindly help me in the following matter : I am desirous of adding
another push to an electric bell system , to push from the back door.
Would you please tell mehow to make thu connections? There is
a pendulum indicator, five Leclanché cells, and a 3} in . bell. I should
not require it to indicate when rung . As long as I can get it to ring
it will do. I think your valuable paper ought to be published
weekly --monthly is not often enough .
2
USTIN PUSMES

BELL
А
INDICATOR

BATTERY

Presuming you have an ordinary circuit arranged as above, a push
could be added as at A, connected up as shown by dotted lines and
this will ring bell without affecuing indicator.
( 1792] Making a Small Dynamo. E. J. S. (Gibraltar) writes :
I have two round pieces of iron, a little over 3 ins. long by $ in.
diam . There are two wooden discs on each, forming a bobbin, and
they are wound wi h No. 26 B.W.G. $ c.c. wire to a diameter it ins.
The distance between the discs is 28 ins. , that is, the winding space.
I want to make a small dynamo with this wire and bobbins, and I
propose adding pole pieces and armature, ik ins. diam. by 2 ins.
long. Do you recommend a 2., 3., or 4 -pole armature, and will you
please give amount and size of wire for same ?
You cannot make an efficient dynamowith the materials at hand,
and we should be little inclined to carry out the proposal ourselves.
However,
if you decide to make the attempt, the following hints
will help Make the armature tunnel only 14 ins. (not a ins.) long,
and be sure that the armature runs very close to the poles - say
9-32nd in. space. The cores of magnets must be very tightly screwed
into pole pieces and yoke, as a good magnetic joint is essential.
The armature should be of H section , it ins. diam ., and should be
wound with about 3 ozs. of No. 26 B.W.G.s.c.c. wire. Connect up in
shunt. Run at about 4000 revolutions per minute, which should
give a small current at perhaps 10 volts.
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( 1763] Horizontal Boiler. W. R. B. writes: I am making a
model horizontal boiler, 7 ins. by 14 ins., 1 • 16th in. sheet iron , 4 in .
copper rivets, about 58 in . pitch. What size of tube should I use
for going through the boiler, and what thickness ? Would copper
tube be the best? What distance should I keep the tube from the
bottom of the boiler ? What would be the bursting pressure and
working pressure ? Would this size of boiler do for working a
horizontal engine, 2 ins. bore, 4 ins. stroke ?
Make internal fire tube zł ins. diam . of copper, 1-16th in . thick ,
with a clear space of 35 in. between tube and bottom of boiler.
Bursting pressure about 350 lbs. per square inch , and working
pressure from 30 to 40 lbs. Not large enough to run engine ; it
would want a boiler about 14 ins. diam , and 30 ins. long, with 8 in .
inside tube.
( 1795) Manchester Type Dynamo. H , F. (Manchester)
writes: If you think the machine sketched below will prove efficient
as a dynamo or motor, kindly give me the sizes and quantity of wireto
wind with, and output . The field -magnetsare cast-iron softened. The
armature is drum type, it has six spaces, and is built of charcoaliron
laminations. It is ilk ins. long, and diameter it ins. , spaces 5.16ths
in. by 3-16ths in.

nurses
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The dynamo must be very well made to act at all satisfactorily, but
is a fairly efficient type. The armature should be wound similarly
to that shown in Mr. Avery's arıicle in the April ( 1899) number of
The MODEL ENGINEER . No. 24 S.C.C. wire must be used, and
wound as closely as possible. About ajozs. is the most that can
be got on. The field -magnets must be wound with 1 lb. (total
amount) of No. 20 s.c. wire, and connected in shunt with the
brushes. 4000 revolutions per minute will be necessary to develope
about 6 volts if ampères.
( 1545) Condenser for Launch Engine. A. H. (Penrith )
writes :- I have had given to me a small engine, suitable for driving
a small launch, which has high- and low -pressure cylinders with air
and water pumps fitted to work from piston rods. The engine is
4-in. stroke, the diameter of the h.p. cylinder is 23 ins. , and of the
1.p. cylinder 348 ins. , and it has been made to work as a condensing
engine. Could you give me particulars of a condenser suitable for
same, as I have never seen one ? Also , the name of some book on
condensers
by somesteampipe
good author
Would the
all right
if I put exhaust
into? chimney
of engine
boiler ?work
And
what
advantage will I gain by fitting a condenser, as I have a good
supply of fresh water ? The boiler bas twenty -four copper tubes,
and has been tested to 120 lbs. pressure .
A condenser
suitable for engine could be made in the form
shown
in answer to query . No. 1254 , size about 9 ins, diam.
and 18 ins. long. The interior is packed with as many a in.
brass tubes as possible, /4 in . apart. A turned brass L ring may be
fitted to each end of the barrel, and the end plates bolted to same,
A good work on the subject is Condensation of Steam ," by Burgh.
Exhaust steam may be discharged up chimney and engine will
work all right. The advantage in using a condenser is that there is
a partial vacuum on the exhaust side of low -pressure cylinder,
adding to the effective pressure of steam ; but it would be a very
siight gain in so small an engine.
(1781) Repairing a 10 - in . Plate Wimshurst Machine.
A. E. T. (Oxford) writes : Will you kindly tell me how to set about
cleaning and repairing a 10 -in . plate Wimshurst machine ? The
plates (vulcanite, I believe) are warped very much. I have made
three attempts to cure warping by pressing with a hot flat-iron until
flat, and then placing them under pressure
for twenty-four hours,but
this has done no good - directly I take them up they begin to warp
again. (1) How can I overcome this ? (2) Would glass plates be
better ? ( 3) With what should I mount sectors ? (4 ) With what
should I clean plates, and ought they to be coated with shellac or
wax after cleaning ? (5) Ought the jars to be waxed inside, above
the tinfoil ?
( 1) Wash off all varnish with methylated spirit. Procure two per
fectly level and planed boards, rather larger than the plates. Warm
these before the fire ; hold one plate at a time before the fire, until
quite flabby and soft. Place it quickly on one board , cover it with
the other, and weight the upper board with heavy weight (about
200 lbs. ), and leave thus till quite set hard - about twelve hours. (2)
No. (3) With thick shellac varnish . (4) When sectored, paint the
plates all over with a thick cream made of water and carbonate of
magnesia ; set aside to dry, and when quite dry rub off with a dry
flannel. No varnish will be needed . ( 5) No ; they may be varn .
shed with shellac.
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Amateurs '

Supplies ,

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use . )
Combined Ammeter and Voltmeter.
The instrument we illustrate (one-third actual size) is a very useful
and compact meter, which has been introduced to meet the demand
for a or
combined
meter of used,
the gravity
lype.requires
As there
are no perma.
nent
electro-magnets
it never
re-calibrating.
It
consists of a well made walnut box , French polished, standing on a
base, and has a leather handle to carry by ; a brass bezell with a glass
to protect the pointer, is fitted in the front of the case ; there are two
terminals on thebase to connect with the source of power or energy.
It has also twocontact keys, the one marked V is used for measuring
the electro-motive force, the other, marked A , is for measuring the
current. It has a silver-plated dial, and no printed dials are used,
the scale in each instrument being marked by hand during calibra.
tion and afterwards engraved. This prevents errors caused by the
use of printed scales or dials. The scale being unusually large, the
readings can be easily seen . The top part of the scale is used for
volts and the bottom for ampères. To use the instrument connect

# TAMPVOETS
S

CRAVITY
PATENT

the cell or other source of power to the two terminals (no current
passes until one of the keys is pressed ), press the key marked V,
when the aluminium hand or pointer will show the E.M.F. in volts
on the top line of the scale . When the key marked A is pressed the
pointer will give the current in ampéres on the bottom line of the
scale. No calculations are necessary, as the readings are directly
given . It should be very usefulwhere batteries of any kind are used ,
as it at once shows the condition or state of the cells. An ordinary
galvanometer does not do this, as it simply indicates a current of
unoertain value . The patentee and maker of this instrument is Mr.
W. R. Norris, Faraday Works, Henrietta Street, Birmingham .
Model Engine Cylinders .
We have received from Mr. F. Summers, 88, Cecil Street, Waver
tree, Liverpool, a sa ple model engine cylinder which has the steam
and exhaust ports milled out instead of being cast, or drilled and filed
in the usual way. This plan enables very clean -cot passages, of
ample area , to be produced, and the specimen of Mr. Summer's work
is executed with exceptional neatness and accuracy. He is willing
to do such work on customers' own cylinders sent to him for this
purpose, at a small charge, or to supply new cylinders up to any size
withthe ports socut. He informs us that he is prepared to execute
any kind of model engineering work for amateurs or inventors, and
will be pleased to quote price on receipt of enquiry.
Engines, Tools, and Electrical Machinery.
Messrs . Wm . Leather & Co., of Sackville Street, Chapel Street,
Salford, Manchester, list a varied stock of engineering tools,
machinery, and castings of numerous patterns of engines and
dynamos. Grinding machines and emery wheels form a section by
themselves, whilst slot-drilling machines, circular saw attachments,
screw -cutting lathe castings, gas and steam engine castings , pumps,
shafting,
couplings, and belting go to make up a comprehensive
hook.

March , 1900 .

Catalogues Received .
T. Syer & Co. , 45, Wilson Street, London , E.C. - An addition
to their old list has been made by this firm in the matter of tool
chests for amateurs and gentlemen. The new chest is a decided
improvement, being neater and more compact, and is provided
with a loose tray instead ofa drawer. A complete outfit of tools is
included , making a useful set for ordinary carpentering or model
yacht building. In solid oak the new chest is priced at oos., or it may
be had in painted deal for 40s. Other tool chests are listed from
45. 6d . up, and amateur wood or metal workers will find many other
items of interest in Messrs. Syer's list, which may be had post free.
c. L. Ford & Co., Stalybridge.-The fifteenth edition of the
catalogue of this firm is enlarged by the addition of some new
features, which will interest both mechanical and electrical amateurs.
Special attention is called to the small gas and oil engines of about
Path h.-p. now being supplied , and which have a good appearance.
They work on the Otto principle, with tube ignition, and have as
simple a valve gear as possible, Other engines of similar type are
supplied from 1-6th b.-p. to 2 h..p. , and are sent out complete with
all necessary parts and full instructions. The price list includes all
manner of accumulators, bells, batteries and lamps, as well as some
compact water motors, which latter appear to give much satisfaction .
The list will be sent for 11 d ., post free, to any reader.
S. Holmes & Co., Albion Works, Jacob Street, Bradford. --An
attractive list of " Nil Desperandum " cycles and cycle parts is issued
by this firm. It includes the specification of the machines named , and
those who are now thinking (in spite of the very unsettled weather
we are experiencing) of placing their orders for their new season's
mounts will do well to consult Messrs. Holmes' 1900 list . Prices
are included for sundries and parts to build up a machine one's self,
and everything appears to be fully guaranteed. MODEL ENGINEER
readers should send a stamp for the catalogue, and mention this
journal at the same time.
John Wilson & Co., 49. Lime Street, London, E.C.— This is a
large, well-produced list of pipes, tubes, and fittings for same, and is
a strongly bound volume, printed on art paper. The contents
include particulars and prices of every description of metal tube and
piping and accessories such as pipe wrenches, flanges, expanders,
tube cutters, &c. Pipe screwing machines, taps and dies, tube vices
and other tools bave a share in the volume, and fittings of all kinds,
including liquid fuel burners, lubricators, whistles and buzzers, safety
valves, injectors,and valves, are listed. Many of our readers will
be interested in the table of seamless drawn brass and copper tubing,
which is not always obtainable in such convenient sizes or thick
nessesas isdesirable. Trade readers will find tbis a handy catalogue,
and
for itwill
. oblige by mentioning The Model Engineer when writing
Polland & Co. , 5, St. Nicholas Buildings, Newcastle-on - Tyne.
-The latest speciality of this firm is a novel type of dynamo brush .
Particularsand prices of this and arc-lamp carbons are contained in
a well -printed price list to hand , from which we extract the following
description of the brushes referred to. These brushes are made of
well-ground pure copper and carbon, tbus uniting the advantage of
the two. It is stated that they work perfectly sparkless, the carbon
acting as a lubricator, and reducing the wear on the commutator
considerably. We should imagine there is a large field awaiting
this new development.
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publicationshouldbe clearly written on one side of the paper
only, and should invariablybear the sender's nameand address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelopefor return in the event of
rejection. Readers desiring to see the Editor personally can only do
soby making an appointment in advance.
This journal will be sent post free to any address for 38. per
annum , payable in advance. " Remittances should be made by Posted
Order.
Advertisement rates may be had on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatusand price lists, & c., forreview , to be addressed
to The Editor, “ The Model Engineer," 6, Farringdon Avenue,
London, E.C.
All correspondence relating to advertisements to be addressed to
the AdvERTISEMENT MANAGER, “ The Model Engineer," 6, Farring.
don Avenue, London , E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward, Limited ,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries sbould be addressed .
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A Unique Locomotive Model .
' HE model shown in the accompanying photograph
TH is probably the only one in existence of the
“ Planet ” class of locomotive, seventeen in num.
ber, which were built by R. Stephenson & Co., and
Fenton Murray & Co. , for the Liverpool and Manchester
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several times, with various modifications or alterations,
but the original name of the locomotive was retained .
Thus, the " Mercury ,” No. 11, had originally a futed
chimney, but not so high as in the photograph, and was
a four-wheel engine, the foot.plate rail being circular,
from the level of the top of the boiler, and ending on the
foot- plate. The chimney was subsequentlymade slightly
taller, and the handrail to foot-plate was made square, as

'

MODEL OF LOCOMOTIVE BUILT FOR THE LIVERPOOL AND MANCHESTER RAILWAY ( 1830-1833 ).

-

Railway ( 1830–1833). These engines all had 5 ft. driving
wheels ; fourteen of them had cylinders II X 16 ins.;
two had cylinders 11 x 18 ins.; and one 12 x 16 ins.
The line is now merged into the London and North
Western Railway system . All these engines have long
since been destroyed, and it is therefore almost impossible
to determine which one of them is actually represented
by the model. The locomotives were always being sent
in for repairs, which , if slight, soon enabled them to be
at work again, but when serious defects appeared (which
was often the case) the engines were practically rebuilt

in photo. At a later date , the same engine had a pair of
trailing wheels added , making ita six -wheeled locomotive.
These engines were some of the best of their day, and
were amongst the first to have the horizontal and inside
cylinders. There were two feed pumps that were worked
continuously with the engine, and were attached to the
pin at the end of the piston rods which joined them to the
connecting rods ; the water was therefore pumped from the
tender, through the two lower pipes, only to return to it
through the two upper pipes. When the boiler required
more water, a small lever on the foot- plate closed the
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return pipe to the tender, and opened the valve into the
boiler.
It often occurred that these engines required water after
arriving at a station , when they would be detached from
their trains, and work up and down the line in order to
refill the boiler. The law at the time required that
boilers should be supplied with two safety valves. The
photograph is taken from a i -in. scale model, which was
evidently made by an optician , as, in those days, there
were no model builders.
[ This exceptionally interesting model is now in the
possession of Mr. Ernest D. Löwy, a member of the
Society of Model Engineers, and was exhibited by him at
one of the recent meetings. Our thanks are due to Mr.
Löwy for his kindness in providing us with the accom.
panying photograph and particulars . — ED. M. E. )

metal . The former is much cheaper and simpler to fit ,
and as it is not in use for a long enough period at a time to
wear to any appreciable extent, it answers its purpose
quite well enough. The centre of the hole in the block
should be at the exact height of the lathe centres.
Fig. 18 shows a contrivance known as a boring collar
or plate. It consists of a circular plate A , usually of cast .
iron , and of a sufficient thickness to give it the necessary
strength , This plate has three or four cone shaped holes
( B, B , B ) made in it, their taper being considerable in
proportion to the thickness of the plate, this being shown
more clearly in the portion of the plate in the right-hand

A

Drilling and Boring in the
Lathe .

D

D

By “ Atlas.”
Continued from page 55.)
T is sometimes necessary to bore out the end of a long
or
,
.
a piece of work of this kind. To hold such a job,
ihe grip of the chuck jaws by itself is not sufficient, on
account of the cutting pressure of the tool being exerted
at such a long distance from the chuck . A support of
some kind must be provided at the end of the tube which
has to be operated on, and this may take either of the
two forms illustrated in Fig. 17 and Fig. 18, according
to the nature of the work to be done.
In Fig. 17 a “ steady ” is shown, which in construction
is similar to an ordinary plummer- block bearing. A
cast -iron angle bracket A is bolted across the lathe bed ,
and carries in a recess at the top the two halves of a split
block B, B, which is previously bored out to fit the out
side diameter of the tube or shaft C, the end of which it
is desired to support. A plate or cap D serves to tighten
down the split block and keep it in place. A small oil
D

gal
Fig . 18 .
sketch drawn in section. The plate A is bolted to an
angle plate D, which in turn is bolted across the lathe
bed. Bolt holes C, C, C are drilled through the plate A
at suitable places, so that it may be fixed to bring any of
the holes B, B , B into line with the lathe centres as
desired. The holes B, B, B are made of different sizes to
suit different diameters of pipes or tubes. The tube to be
turned is held firmly in the chuck at one end, while the
other is supported in one sf the conical holes in the boring
plate as shown in the right -hand sketch ( Fig. 18 ). The
boring or screw - cutting tool is then introduced through
the hole and the necessary work accomplished.
Jobs which are too awkward in shape, or too heavy to
be chucked or bolted tothe face plate, may sometimes be
bolted down to the saddle of the lathe and bored with a
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Fig . 17.
hole should be drilled right through the cap D and the
split block, so as to enable lubrication to be applied to
the job C while revolving in its support. This support
should be applied as near to the end of C as the nature
of the work to be done will permit. An arrangement
of this kind is also occasionally useful when the end of
a rod has to be turned and no centre hole is permis.
sible. Of course, the end E of the job must be firmly
gripped in the chuck, and not simply driven from the
centre in the ordinary way, as in the latter case it
would be liable to slip horizontally through the
“ steady, " and thus, probably, be spoilt. The split
block B , B may be made either of hard wood or gun.

FIG . 19.
boring bar running between the lathe centres. Engine
and pump cylinders, field -magnets for dynamos and
motors, and the bearings of engine bedplates are exam
ples of work which can be done with advantage in this
way. It is, of course, necessary to have a lathe with a
saddle and self-acting feed motion, unless a complicated
boring bar fitted with its own screw -leeding motion is
used. An appliance of the latter kind is somewhat beyond
the scope of the average amateur's workshop, so
need not be dealt with in these articles. An engine
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cylinder fixed for boring in the above way is shown in the
sketch ( Fig. 19). Here the slide-rest is removed from its
usual place, and the cylinder A is bolted down to the
lathe saddle B. A cutter bar C , carrying a cutter D re
volves between the centres in the usual direction , while
the cylinder is slowly carried along the lathe bed towards
the fast headstock by the self-acting feed motion applied
to the saddle , It is obvious that the cylinder must be
bolted down in correct position before the process of bor.
ing is commenced, and to facilitate this a circle should first
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The cutter is fixed in a slot in the cutter by means of the
steel key or wedge B (Fig . 22 ).
A simpler form of cutter is shown in Fig. 23, this
being made from a piece of round tool steel, õtting in a
round hole in the cutter bar, and being fastened in place
by a small set.screw S. As the cutter bar should be as
large as possible, to secure adequate strength , and the
cutter should not project more than necessary to provide
proper cutting edges and clearance enough to prevent
The cuttings clogging round the bar, there is not sufficient
room left for a screw head to the set - screw . This should
therefore be cut off Alush with the surface of the cutter

S
FIG. 20.
be marked off with a pair of compasses round the cored
hole in the cylinder , showing theexact size and position
of the bore when finished . This should be done at each
end of the cylinder, a temporary plug of wood being in
serted on which the centre for describing the circle from
can be marked . The cylinder is then placed temporarily
on the saddle, and the boring bar put between the centres
and through the cylinder, as in Fig. 20. A pointed
scriber S is wedged in the cutter slot in the bar, so that

- D

Fig . 23
bar, and provided with a saw -slot to receive a screw
driver. Fig. 24 shows a modification of this plan, which
is applicable to cases where the hole to be bored is of
large diameter compared to the cutter bar. Here a cast .
iron cutter-block or collar is keyed on to the cutter bar,
and the cutter itself is fastened into the collar by means
of a small set screw, as shown . Sometimes two or more
cutters are used in a cutter-block of this kind , inserted at
equal intervals round the circumference, so as to avoid
the springing of the cutter- bar due to the re-action from
the cutting pressure when only one tool is used.

FIG. 21 .
when the bar is revolved the point S describes a circle of
the same diameter as that marked on the cylinder. The
cylinder is then adjusted in position until the scriber
point exactly touches the circle on the cylinder at every
point. For the purpose oftrying this the cutter bar may
be revolved by hand. The same test should be applied
to each end of the cylinder until it is adjusted to the exact
position desired , and the holding-down bolts may then be
finally tightened up. Another method of finding the

B

Fig. 22.
proper position of the cylinder is to use a scribing block
with a A- shaped base. This can be applied to the sur
face of the cutter bar, while the scriber tests the position
of the circle drawn on the cylinder.
The shape of the cutter generally used is shown in
Fig. 21. This should be made of cast steel , and should
be hardened and tempered to a deep straw colour. The
cutting edges are at A , A, and proper clearance angles
should be given , as shown in the drawing, the cutting
edges sloping away, in the opposite directions on each
side. The extreme diameter ( D ) of the cutter exactly
corresponds with the size of the hole it will produce.

FIG . 24.
Cutters of the kind shown in Figs. 23 and 24 have an
advantage over the kind illustrated in Fig. 21 , inasmuch
as the same cutter can be adjusted to bore holes of different
diameters, or the cutter can first be set to take a rough cut
through the job, and after being nicely ground up, a
second cut can be taken to finish . They are, moreover,
less costly, and are easier to make. The Fig. 21 type of
cutter, however, is very rigid in its action , and does excel
lent work. It produces holes of great smoothness and
accuracy, but answers better for cast -iron and brass than
for wrought-iron or steel, for which a somewhat keener
cutting edge is necessary.
THE RAILWAY CLUB. - Founded in 1899, with the
object of uniting all those interested in the doings of
locomotives and the working of railways, this club has
already made considerable progress. It is a widespread
organisation, with members in various parts of Great
Britain, although the London centre appears to be largest.
Several visits have been made to locomotive running
sheds on Saturday afternoons, whilst periodical meetings
are held for the reading and discussion of papers. Those
interested may obtain further information from the hon.
secretary, Mr. G. F. Gairns, 118, Maroon Street , Lime
house, London, E. , or may send their subscriptions ( 55.
per annum ) direct to the hon. treasurer, Mr. G , W. J.
Potter, Bedford Road , South Woodford , Essex. LEE
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Proportions

Boat

of Model Torpedo
Destroyers .

By B. S. K.
" HERE seems to be a good deal of misapprehension
concern
ing the proportions and shape of “ torpedo
THE
boat destroyers,” and as a marine engineer who
has had a close acquaintance with this type of craft, I
would venture to point out that the two models that have
appeared recently in these pages, while reflecting great
ingenuity on the part of their builders, are in no sense
models of existing " destroyers.”
Firstly , both models have been represented as having
“ rams." Now , a little thought will show how impossible
it would be for this type of vessel to ram any craft, how
ever flimsy. Amere touch during manæuvres will double
up the lightly -formed bow , and twist the delicate scant
lings completely out of shape. Secondly, in the real
vessel the keel commences to slope up to form the stern
about one- sixth of the entire length from aft, as shown in
the sketch , making the sternpost enter the water plumb,
there being no counter of any sort.
The proportions of “ destroyers” built for H.M. navy
vary slightly according to the builder's ideas, but the
usual proportions are about as follows :-Length , 210 ft.;
beam, 20 ft., with a draught of between 6 ft. and 7 ft.
Very good proportions, however, for a model -maker to
adopt are those of the Fairfield Shipbuilding and Engi.
neering Company , who have built some of the most
successful boats of this class afloat. The dimensions used
by this firm are : Length, 227.5 ft.; beam, 22 ft.; draught ,
9 ft. These dimensions give a somewhat more roomy

and aft tubes, something after the style of theboiler fitted
to the model built by Mr. Morris, and described in these
pages.
I shall be pleased to answer any questions on this sub
ject through the medium of the correspondence column
of this journal .
A Steam Superheater for
Model Boilers .
By “ Zodiac .”
NE of the troubles that the model engineer encoun
ON eres iste bardhes tan demodel of theseamcaudio
enters the engine cylinder from his boiler.
Besides causing loss of efficiency, the condensed water is
apt to cause knocking in the cylinder and leakage trouble,
making the engine in a fearfully dirty state. Internal
( cylinder) condensation is increased by expansion and by
deep cylinder covers , coned pistons, and depressions in
the pistons and cylinder covers.
The best way of overcoming this trouble is by super.
heating. If dry steam be cooled ever so little, it will
partly condense ; but if it is superheated it will keep dry,
so long as the temperature is kept above saturation

SUPER HEATOR

TO ENGINE

craft, and I think them , therefore, more suitable for a
model-maker to adopt for data.
Supposing, therefore, we select 5 ft. as a suitable length
for our model. The beam works out as 5.7 ins. , or,
roughly, 534 ins.; and the draught approximately 238 ins.
Allowing 1/2 ins. as a fairly proportionate freeboard, the
maximum depth should be 376 ins.
Of course,a certain amount of license is granted when
building a model , and I think 4 ins. , or even 4/8 ins. , a
more suitable depth , as allowing more room for engines
and boilers. It must be remembered that the lines are
exceptionally fine, there being only a very short length
of midship section , the boat tapering away gently to a
knife -like bow and a narrow stern, Of course, real
“ destroyers” are, without exception , twin -screw , but
whether this is carried out in the model depends on the
builder's ingenuity.
But , in either case, remember that it is the shape of
the stern that makes or mars the speed . An old de
signer of my acquaintance used to say that “ Any fool
can design a bow , but it takes a 'man to turn out a good
stern . ” The truth of this will be admitted by all who
have had experience in boat building:
As a final hint to any who may be desirous of con .
structing an accurate model , I may say that the chief
difficulty will be found in designing a suitable boiler to
go into so narrow a boiler-space. This difficulty has
been successfully overcome in a model I know of by the
use of a horizontal water tube boiler with numerous fore

STEAM
SPACE

WATER

LEVEL

point, as superheated steam is practically a gas. Hence,
by using superheated steam in our cylinder, we keep the
steam dry to the end of the stroke, and so overcome the
condensation trouble. How are we to superheat the
steam ?
Well ! a simple way is to pass the steam through a coil .
of pipe on the outside of which the hot gases from the
boiler fire are allowed to play.
In the carrying out of this idea there is room for the model
engineer to try different ideas. The sketch shows one
type, adapted by the writer, which has given satisfaction ..
The sketch is so clear that no explanation is required. It
might bepointed out that this form allows for expansion
of the coils, and that an increase of heating surface in the
coil would be of benefit where quick steaming is required .
This type was tried on an engine in which the conden .
sation in the cylinder caused trouble and the use of the
superheater entirely removed the trouble, superheating.
being carried far enough to just keep the exhaust dry .
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The A.B.C. of

Dynamo

Design ,

By ALFRED H. AVERY, A. Inst. E. E.

(Continued from page 63.)
CHARACTERISTIC feature of all small dynamos,
A and one of the chief reasons why their efficiency com
pares so unfavourably with that of larger machines,
is the large consumption of current necessary for the excit
ing coils . Large machines consume but two and a- half per
cept. or even less of the total current, while twenty per cent.
is a fair value to allow for a 500 -watt dynamo. But with
the present machine we must set aside about two- thirds of
the total current for excitation , and as the remaining
third represents 2 ampères external output it follows that
the total armature current will be 6 ampères. What is
the minimum size of conductor we can employ to safely
carry this current ? Owing to the greater dissipation of
heat in wires of small diameter, it is found possible to
work at a higher current density than indicated in the
rule given above, and No. 24 S.W.G. can safely be used ,
as the two halves of the winding being in parallel this
doubles the section of copper. We will make our arma
ture a cogged drum with six teeth , the wire spaces being
7 16ths in . wide x 5.16ths in . decp.

77

cal to work at too high a flux density - about 50,000 lines
per square inch is quite as high as it is wise to go. As
one dimension of the field -magnet is already fixed by the
length of the armature-viz. , 2 ins., it is easy to arrive at
the other, for the Aux divided by the flux density will .
give the area :
117.000
= 2 34 sq . ins .
50,000
and the area divided by the one dimension will give us
the other :
2-34 "
1:17 "
2
and if we make the field 2 X 14 ' ', working thus at a
little lower induction , so much the better.
This is the size of the pole-pieces, and as each one
splits up into two yokes, which surround the armature, as
seen in Fig. 46, the yokes will accordingly have but half
the sectional area each-viz. , 2 ins. wide by 58 in , thick .
The length of winding space depends on the amount of
magnetising coils required, and this can only be deter
mined by a series of trials.
Let us assume, for the sake of calculation, that the
pole- pieces are one inch long ; then the average length
of the magnetic circuit from one pole-piece through yoke
and back to the other pole- piece will be no ins.
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Fig. 48.
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It is possible to get ten wires per layer in each slot of
the armature core discs, and six layers deep will about
fill the wire space. As there are six slots, this makes
10 x 6 x 6
360 armature conductors.
The next step is to find the lost volts by formula ( III. ).
We have 360 conductors, each 2 ins. long and 360 end
connections averaging 1 % ins. in length , i.e.:
about 38 yards,
360 x 1'5''
and No. 24 having a resistance of '062 w per yard , this
works out to 2.96 ohms. As the two halves of the wind
ing on this drum armature are in parallel the resistance
will fall to one quarter of this value, viz., * 74 w.
Thus, lost volts = ca x ra = 6 x 74 = 4'4.
We are now able to apply formula ( II. ) with a view to
finding the requisite flux the field magnet must supply.
We have by ( II. )
EX TOS
N =
11 x 2 and substituting figures
100,000,000
( 15 + 4 :4 )
N =
= 105,000 .
48 X 360
The field -magnet has to provide for the leakage lines
as well, so wemultiply this value by v ( 1.12 ) =
vN = 105,000 X 1'12 = 117,000.
Our permeability curve ( Fig. 47 ) shows it is not economi

Fig. 49.
The separate reluctances of the separate parts of the
magnetic circuit may now be obtained in order to calculate
the number of ampère turns the magnetising coils must
provide.
Starting with the armature we have to remember that
the area of a cogged drum is about three-quarters of the
same as a plain drum ; and that the average length from
one pole- piece to the other across the core - i.e., the
average height of a semi- circle
*7854 of the diameter.
The value of u is found by dividing the flux in the arma
ture by its section in square inches ( i.e. , area by length )
andlooking up a corresponding value
from the table given
in Chap V. p . 6, from formula VI. Thus :
Armature *3132 x 105000 x I 25 = 8.
Ampère turns
2 + 2400
It may be said that in all the calculations an approxima
tion is sufficiently nearthe mark, and it is of no use going
to several places of decimals in estimating the ampère
turns.
We deal next with the reluctance of the air gaps. It
would be simple enough to ascertain length and area of
gap spaces were the armature a plain drum ; but the
presence of teeth introduces several complications, since
The effective area of the teeth is greater than the actual
area on account of “ fringing , ” which is the spread
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ing out of the lines of force from their edges. This
fringing effect is found by experiment to extend over 8
of the width of the spaces between the teeth , and this
means that we may make our calculations as though but
'2 of the actual amount of iron has been removed by
cutting the slots . As before stated , a slotted drum core
disc loses -25 of its area ; but by the above this is reduced
practically by fringing to ( ' 2 * 25) of its area, i.e. , '05.
Now the area of a 158 " diam . circle is 2 073
Subtracting '05 of its area leaves 1'97 ' ', and looking
up a corresponding value from a table of areas of circles
it is found to correspond to a circle of 1_19-32nds ' ?
diam .; this is the " magnetic diameter . " The bore of
the pole- pieces being i 11-16ths '', the air gaps are
thus -046 " each, and the area of gap space will be that
of the face of the pole.piece. Allowing here again a
margin all round
.8 of the gap space for fringing,
brings the area up from 2 °64 sq . ins. to 3'12 sq. ins.
The permeability of air, of course = 1 . Then :
* 3132 X 105000 (2 X '046)
Air -space
= 942 .
Ampère turns
3:12 X 1
The flux density in the fields has been found to be about
45,000 , at which value u = 180 :
Field magnet
* 3132 x ( 1:12 x 105000 ) x 10= 707
2.8 X 180
Ampère turns
The back ampere turns from formula ( VII. ) =
ca Х
6 Х 60
Back
= 180 .
2
I
2
2
Ampère turns
Finally , adding up these values :
Armature
8
Gaps
942
Fields
707
Back turns
180

Total ampere turns = 1,837
Since we have decided to allow 4 ampères for the shunt
coils, to find the number of convolutions of wire required
on the shunt coils, we divide the above result by 4, viz.
1837 = about 459 actual turns . The voltage at the
4
terminals = 15 , and the shunt current 4 ampères , the
resistance of the shunt coils by Ohm's law must be :
15
3-75 ohms .
4
Now , by a series of trials , find the gauge of wire which ,
with the required number of turns , gives the required resist
WEDGE
STEEL CUTTER

Fig . 50.
ance. Let us try No. 22 S.W.G. , which runs about 24
turns to the inch. Remembering that there are two coils,
one on each pole piece, each must contain 229 turns .
The average length of one turn = 8 in.; 229 turns will give
us 50 yds. (i.e. 100 yds. for the two coils ), say thirteen
layers of 18 turns each , which will be found to just go into
the space at our disposal. No. 22 has a resistance of
*038 w per yard , therefore 100 yds. = 3.8 w, which is suffi.
ciently near our calculated resistance for all practical pur
poses.
We will adapt these data in the design, and plan out the
machire in Fig. 48 and Fig. 49, which gives front and
side elevation respectively . The drawings will be self
explanatory, but a few remarks as to method of building
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the machine up may be added. The armature bore is
machined out to i 11.16ths diameter, and this is generally
done as follows : - A boring bar ( Fig. 50) is held between
the lathe centres, and the carcase bolted down to the
slide- rest saddle of a self- acting lathe, which gives it the
necessary traverse forward while the boring bar is revolv
ing. The work may be chucked instead, but not so con .
veniently . No further details need be given concerning
the armature construction , as this was fully dealt with in
Chapter IV . The bearing bushes are bored and faced to
size and made an easy driving fit in the iron brackets.
The armature core is turned down 1.16th in . smaller
than the bore in diameter, and after the journals are fitted
to the bearings is wrapped round with an even thickness
of brown paper, or other packing, so as to push tightly
in the bore. This ensures its being central. The bear
ings can now be slid on the ends of the shaft and the
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holes scribed for the holding down screws; then the face
of the bearing seats is squared by careful filing until , when
the screws are well home, there is no tendencyof the bear
ing to bind the shaft. The commutator is built up as fol
lows : file up the faces of the segments until they all fit
together nicely ; cut six pieces of mica 1-32nd in. thick
to the shape of the faces, and insert one piece between
each pair of segments. Then clamp the whole together
in a clamp-ring, made of spring steel 1-16th in. thick, as
shown in Fig . 51 , They can then be bored and faced,
and the recesses turned out at both ends in a small , self
centring chuck. The ends and centre are insulated with
one thickness of 1-64th vulcanised fibre, previously soaked
in water to make it pliable ; then , with the sleeve and
clamp.collar in position, screw up the whole tightly by
the nut on the end of the sleeve, and put in a warm place
until the fibre is quite dry. Finally, see that the nut is
up as tight as it will go, remove the steel clamp- ring, and
the rest can be done while it is mounted on the shaft. All
the rest of the fitting is quite simple, and calls for no
special remark.
The armature will be wound , as shown in Fig . 42,the
only difference being in the number of sections. The field
coils are both wound in the same direction, the bobbins
for carrying the wire being built up as in Fig. 52. These
bobbins are slipped on wood “ formers ” of the same
dimensions as the pole-pieces, and mounted between
centres for convenience in winding.
( To be continued .)

On Saturday, March 3rd, a large number of members
of the Institution of Junior Engineers visited Messrs.
Maudsley, Sons & Field's, Belleville Boiler Works ,
at East Greenwich. They saw all the machinery for the
preparation of the different parts forming the elements :
the method of erection was explained, and the special
features of construction pointed out. The Cowper-Coles
apparatus for galvanising the tubes, &c. , was also seen ,
and the system of working it described. At the conclu
sion of the inspec
the vice - chairman, Mr. E. A.
Berry, expressed the acknowledgments of the Institution
for the interesting visit which had been made.
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For the Book - shelf .
(Axy book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C. , by remitting the published price and cost of
postag
INDICATOR DIAGRAMS. By W. W. F. PULLEN ,
Wh. Sc., A.M.I.C.E. , M.I.M.E. 261 illustrations,
238 pp. , 8vo. Manchester : Scientific Publishing
Company, 53 , New Bailey Street. Price 6s. nett.
Postage 3d.
Much has been written on the subject of indicator dia
grams. Nevertheless, there is room for an up-to-date
manual such as that of which the title is given above, as
the intelligent indicating of a steam-engine, particularly
if it be of a quick -revolution type, involves
an appreciation of many matters not
touched upon in earlier and more pon .
derously didactic works, but fully detailed
in Mr. Pullen's book .
The writer plunges straightway into a
compilation of detailed descriptions of
modern indicators and reducing gears.
With regard to the former, it is remarkable
that the pencilgear comprises, in somany
instances, a modified “ Scott -Russell ” link
work, rather than the more exact " penta
graph ” gear which is shown on the Simplex
indicator, and which to all appearance
would be equally applicable to the others.
The reducing gears are many and various ;
several of them are of considerable interest ,
'whether regarded practically or geometric
ally.
Many well-known indicators are
clearly detailed in the opening chapters.
Among the more recent is the Wayne
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to use with this indicator the method of minimising the
inertia difficulty by building up a diagram in horizontal
increments or “ slices ” in successive strokes of the
engine ; this is done by restraining the range of motion
of the piston and pencil within narrow limits, but shift
ing, intermittently, the restraining-device so that motion
of the pencil occurs higher and higher on the pressure
scale of the diagram in successive strokes of the engine.
It might be well to state, in future editions of the book,
that this method , due, it is believed, to Professor Bur
kitt Webb, is applicable with advantage to other indica
tors than the Wayne .
A very brief reference is made to a reducing.gear
employed ly the late Mr. Willans, and consisting of
an eccentric mounted on the shaft of the engine in
dicated, and having its centre- line coincident with that
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THE WILLANS REDUCING GEAR.

THE WAYNE INDICATOR WITH SPECIAL LINING
ATTACHMENT FOR HIGH SPEEDS.

indicator.
In this ingenious instrument a pair of
balanced rocking pistons oscillates a rock -shaft, from
which an arm extends laterally. The tip of this arm
is capable of marking a record on a card clamped to a
reciprocating paper-frame; this latter is curved so as to
bend the card to the radius of the lateral arm and make it
as it were a portion of the interior surface of a cylinder.
The paper -frame is reciprocated in a direction parallel
with that of the axis of the cylindric surface. Inertia
troubles are minimised in this construction , and the
pencil- gear is reduced to its lowest terms in the single
arm employed , so that magnification of the motion
of the twin pistons need involve no error. A sim
ple attachment is shown, by which it is possible

of the crank, the eccentric operating a horizontal rocking
arm pivoted at one end to its strap, and at the other end
to a fixed pin on the engine frame. It is perhaps worth
while to supply the comment here , that this handy little
gear may be made very nearly perfect by giving it suit
able dimensions, that is to say, by making the throw of
the eccentric and the distance between its centre and the
strap pivot bear the same ratio to each other as that of
the half stroke of the engine.piston to the length of the
hook end
engine conecting rod and by arranging that the
of the cord moving vertically in an arc shall move also
in a more or less horizontal arc of suitable versed
sine, having its centre at the cord guide- pulley.
Certain integrating-indicators are described ; these are
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theoretical side, will alike find this book to be of much
interest and value. It is to be hoped that Mr. Pullen
may see his way towards adding to it in the early future,
an Appendix on the Indication of Explosion Engines.
SMALL ENGINES AND BOILERS. By Egbert P. Watson.
New York : D. Van Nostrand Company, 23 , Murray
and 27 , Warren Street . Price 55. Postage 4d.
The intention of this book is to supply good working
drawings and specific directions for making smallengines
and boilers ranging from about 5 h.p. down to models.
The latter, however, are understood by the authors io
mean really very small engines, but still large enough to
do some hard work. Therefore he has no patience with
“ built -up ” cylinders, and the soldering iron is his especial
abhorrence. The smallest engine actually described in full
is 3 -in . stroke by 12 - in . bore, though wenote the drawing
is inaccurately figured only 12 - in. bored. This engine is
a well-designed practical type, and is calculated to de
velope 1/2 h.p. at 600 revolutions, and 100 lbs. steam
pressure. In hisremarks on small boilers, we are glad
to note that Mr. Watson persistently upholds the necessity
for having a boiler large enough to be “ master of the
engine.” Those described include vertical , horizontal ,
and horizontal water- tube boilers, and although the draw
ings of these are clear , we can hardly think the descriptive
matter sufficiently complete. The author pins his faith
to a high standard in engineering work , and it is a level
to which probably few amateurs can aspire ; at the same
time, anyone in search of good designs and practical hints
on the construction of working small power engines, will
do well to order this volume. The price seems rather
high for such a book on this side of the Atlantic, but it
would be money well spent to the amateur engineer.
NOTES ON BOILER TESTING . By FREDERICK GROVER ,
M.I.M.E. , A.M.I.C.E. Manchester : The Tech .
nical Publishing Company, Limited , 31 , Whitworth
Street. Price is. net. Postage id.
A surprisingly large amount of practical information is
to be found in this little book , and although it may appeal
but to a limited section of our readers , those who do any
boiler testing at all will find it quite indispensable. It is
especially suited to the requirements of those who, while
not often engaged in such work , have occasionally to test
the efficiency of a boiler . . The proper method of setting
about the work , the manner of eliminating possible
errors, and the points to be studied , are clearly set forth ;
the common mistakes and false deductions being stated,
and, indeed , everything which goes to the making of a
fair and conclusive test plainly described. The usual
calorimetric test for heating efficiency of fuel is not de
scribed, and it isprobably assumed that most of those who
will purchase this book would have such tests, as well as
the needful chemical analyses, carried out for them sepa
rately.
The information, we repeat, is essentially
practical.
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indicators which operate continuously, and , in effect, total
the areas of all the diagrams taken during the period of
their operation . It is difficult, however, to put faith in
any integrating -indicator which comprises, as many do,
a “ planimeter ” wheel. The book tells us, with re
ference to one of these, that “ it is found by experiment
that any slip due to the friction of the roller on the drum
during the forward stroke is compensated by an equal
slip during the backward or return stroke " ; it would be
easier to accept this statement if indicator diagrams were
always of symmetric figure. Some instrument is badly
Wanted which shall either accurately perform the work of
an integrating indicator, or shall give upon mere inspec
tion the mean thrust exerted on a piston. This last
result is obtained by the mean -pressure indicator of Pro
fessor Ripper, probably the most recent product of the
close attention now devoted to steam engine performance.
Our readers are referred to Mr. Pullen's book for a detailed
description of this indicator, the essential feature of which
is a pair of pressure gauges in combination with valves
and throttled passages for placing each end of the
cylinder in communication with first, during the pressure
stroke, a pressure -gauge indicating mean forward pres
sure, and next, during the exhaust stroke, with a
pressure- gauge indicating mean back -pressure on the
same side of the piston.
A very complete consideration of all kinds of diagrams
taken from various types of engines, under conditions
both ordinary and extraordinary, occupies a consider
able part of the volume ; an engine must indeed be in
a parlous state whose engineer cannot discover a closely
related case in these pages. Friction diagrams, valve:
chest, steam pipe and pump diagrams also receive due
attention. Mr. Pullen does not happen to mention two
minor points in occasional use in practice. One of these
is the operation of an indicator pencil from the valve
spindle of a main engine, to enable it to record a dia
gram giving the actual motion of the valve by the valve
gear in relation to the motion of the cross-head ; another
is the driving of the paper barrel of an indicator in a two
cylinder engine, from the cross-head , not of the cylinder
indicated, but of the companion cylinder, so producing a
diagram on which the admission curve is well spread
out, lengthwise of the diagram , to make investigation of
that part of it easier than if it were drawn as usual with
the paper barrel moving at its slowest. Finally, there are
chapters to show what can be done with the diagrams,
once they are obtained , in the way, for instance, of
obtaining the mean pressure from a card, investigat
ing thermo-dynamically any single diagram , and of com
bining the related diagrams of a compound engine.
The chapters headed " Calibrating Indicator-springs,"
and “ Other Errors in the Indicator Diagram ,” will pro
bably inspire the beginner with the foreboding that every
detail of an indicator and of an indication is an unfailing
source of grave error. Probably the precise investigation
of any apparatus of assumed precision in everyday use
would tend to induce a like leeling. The human or
ganism , as viewed by the amateur physiologist, gives rise to
morbid anticipation of organic or functional derange
ments ; but there is consolation in the fact that kind Na
ture counteracts or compensates these things. Similarly,
the engineer, after a while, gets to realise the great skill
exercised in the design and construction of good indica
tors, and also that there is fortunately an automatic “ give
and take ” in the indication of an engine, so that his re
sults, if obtained with such precautions as a perusal of
Mr. Pullen's book suggests, will serve him reasonably
well for all practical purposes. From the foregoing re
marks it may be gathered that the practical engineer
having diagrams to take or the working of engines to
supervise, and the student of the indicator from the more
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DIGEST OF BRITISH AND Foreign PATENT LAWS. By
ALFRED J. Boult, M.I. Mech. E. London : Boult,
Wade & Kilburn, II, IIatton Garden , E.C.
Price 7s. 6d . Postage 4d .
Nearly five hundred pages are included in this useful
book , the object of which is to summarise British
and Foreign patent laws. Whilst there is little in the
way of criticism of these laws -which would be be
side the author's mark - a good many suggestive points
are raised , and some of the reasons for hitherto puzzling
laws are very interesting reading. Mr. Boult does not
specifically commit himself to praise of the British system of
granting patents, and , as a mere matter of common sense ,
it would appear that our methods are far behind those of
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the United States of America , where no “ Letters
Patent " are granted until the official examiners are satis
fied as to the validity of the invention . This inquiry is
made by the American Patent Office itself, and there does
not seem any adequate reason why the same policy should
not be carried out “ on this side.” The comparatively
large sum required in Government fees from an English
inventor would cover the cost over and over again , and
the application of these fees , taxes upon the inventive
capacity of the Britisher -to the filling of another exche .
quer, does nothing to mollify the patentee . The book we
have under review , whilst clearly and concisely setting
forth the present law, gives also in compact form ab.
stracts from the patent laws of some eighty other
countries, forming altogether a volume which every exist
ing or prospective patentee should have at hand for
consultation .

Song of the Engine Driver .
E are indebted to Mr. Stephen H. Terry ,M.I.C.E.,
ing lines, which we think will be appreciated by
the many locomotive enthusiasts to be found amongst our
readers. We do not often indulge in poetry , but in the
present instance we think the subject and the stirring
treatment thereof are sufficient warranty for according
space to this contribution. These lines are from the pen
of Mr. James Lister, and were written soon after the
death of George Stephenson, the famous locomotive
engineer . Stephenson was born at Wylam on the gth of
June, 1781 , and died at Tapton , Chesterfield , on the 12th
of August, 1848 :
Away, away on our iron track !
Who shall follow , or bring us back ?
O'er hill and valley , o'er river and stream ,
We fly on the wings of the rushing stream .
Mine is the mare of the English breed,
The mare of the iron frame,
That on coke and water alone doth feed ,
And of man's own genius came.
The mare of the loud and fiery breath ,
Whose touch is fear, and whose tread is death ;
Whose eyes gleam forth , so strangely bright ,
As they rush alongthro' the shadowynight ;
Whose limbs and sinews are brass and steel,
Whose mouth a furnace , whose foot a wheel ;
Whose snort is loud as the breaker's roar ,
When it foaming rolls on the beaten shore ;
Whose scream is like the hyena's cry ,
Or the yell of a horse in bis agony,
Which falls so wild on the startled ear,
That oſt the lion will turn in fear
And hide himself from the light of day,
Till the horrid noise has passed away.
And yet , though her voice is strange and wild ,
She may be ruled by a little child .
No human passions, no human pains,
No love, no hate in her fiery veins ;
No hope, no fear her bosom knows,
Nor whence she come, nor whither she goes.
List to the beat of her panting breast !
She never wearies nor sighs for rest ;
The only comfort that she doth claim
Is a little oil for her heated frame.
Look how the white breath rises high ,
Losing itself in the azure sky,
Like a spirit freed from the chains of time,
And soaring up to its better clime !
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Lives there among our race a mind
So dull and empty that it can find
No poetry in this living mass
Of iron , and copper , and steel , and brass ?
This being, born from the human brain ,
That knows no pleasure and feels no pain ;
This mighty and majestic form ,
That drives alike through the calm and storm ,
Nor bends nor shrinks from the pelting rain ,
But laughs in the teeth of the hurricane.
How grand she is in her speed and might,
Rolling along in the dark midnight,
With whistling scream and thunder blast,
As though some demon spirit had passed ;
And the ground all trembling 'neath her tread,
And bright with the glow ofher furnace red.

All hail ! George Stephenson to thee,
The parent of this mighty race,
That on the land and o'er the sea
Has triumphed over Time and space !
Earth needs no white sepulchral stone
To tell her how thy life was spent ;
The locomotive stands alone ,
Thine all-sufficient monument .
JAMES Lister .
Liverpool, 1851 .

The British Modelling and Elec
trical Co.'s Prize Competition .
" HE models entered for the above competition in
response to the announcements in our December
THF
and January issues were exhibited at the March
meeting of the Society of Model Engineers. In view of
the value of the prizes offered, we were much surprised at
the small number of entries received , there being six
models in Class I. Mechanical, and one model only in
each of the other classes. In the first -named class there
was but little to choose between the model of an oscilla
ting cylinder paddle engine, made by F. W. Gilbert,
South Street, Romford , Essex , and the model horizontal
gas engine made by Edward Musham, 108, Church
Street, Blackpool. Both these models were nicely
finished and neatly painted , presenting a very smart
appearance. The next in order of merit were the hori.
zontal slide valve engine by E. M. Irvine ( Alloa, N.B. ) ,
force pump by E. Parkinson ( Skerton, Lancs. ), vertical
oscillating cylinder launch engine by. E. B. Pausey
( Clapham , s.W. ) , and the vertical slide valve launch
engine with reversing gear by M. W.Tutt (Wimbledon) .
The latter model was labelled for Class II. , but as the
competitor was over 16 years old , it was included in
Class I. We have recommended that the value of the
prize, viz. , £7 155. , be divided equally between the first
two competitors.
In Class II . Mechanical , the only model sent in was a
slide valve vertical launch engine, with propellor and
reversing gear, sent by F. R. Stocks, 84, High Street ,
Ryc, and was a very creditable piece of work for a com
petitor of this age ( !5 ). The electrical models were
Class I. :- Siemen's Il · motor by A. Rye , 42 , Havelock
Street, Canterbury ; and Class II., Siemen's H -motor by
Raymond J. Mitchell , “ Kirkwood ,” Vesper Road,
Kirkstall , Leeds. In each of the above classes, there
being only one entry, there is, strictly speaking, no com
petition. We have, however, recommended that a con
solation prize, value ti , should be awarded to F. R.
Stocks, and prizes value ios. each to A. Rye, and R. J.
Mitchell.
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Area of firegrate
7.00 sq . ins.
III '00 99
Heating surface ( total )
24 los.
Weight ofengine (empty)
IV.-Mr. Henry Lea's Model Midland Engine
12
tender
and Railway.
The boiler is made of copper throughout; the cylinders,
E are indebted to Mr. Henry Lea, M.I.C.E., for
wheels, spectacle plate, & c., are made of aluminium
the following interesting and particularly
bronze ; the cranks, axles, motion , &c. , are made of
W
instructive account of a model railway which he
Bessemer steel ; the pistons have each two metallic
has in his spare time constructed and laid down in the
packing rings; most of the bearings are lined with
garden of his private residence at Edgbaston, Birmingham.
Richards plastic metal ; the blade springs have about
Mr. Lea has described several original and very practical
twenty -four plates in each ; the driving axle springs are
ideas in this article,
helical; the boiler is
which we think will
lagged with blanket
and hard sheet
be much appreciat
ed by our readers.
brass ; the whistle,
The engine and
the chimney blower,
tender are built on
and the injector are
the lines of a single
fed with steam
driver bogie express ,
brought from the
Midland Railway,
dome, so as to be as
to a scale of about
dry as possible ; the
34 in. to I ft. The
tender body is made
model does not
of sheet brass ; the
brakes are auto .
profess to be made
faithfully to scale,
matic, applied by
nor to be provided
means of springs ;
screw couplings,
with every indivi
spring buffers, and
dual detail compris
other details are
ing its prototype.
The idea was to pro
provided.
duce a model which
The engine runs
could be frequently
on a single track
run under steam
vailway about 200ft.
long , laid in the
without fear of
. Unfortu
garden
trouble, and with
that object in view
nately, the garden
it was impracticable
does not lend itself
to make every part
to the laying down
to scale. For in
of a circular or end
stance, the boiler
less railway, which
tubes, if made
is, undoubtedly, the
I - Ioth in. diam . out
best for exhibiting
the running powers
side, as they should
be, would choke up
of a good model ;
in a few minutes, and
nor is the railway
a glass water-gauge
at present com
plete. It starts from
tube of '05 in . diam .
the house, runs to
would, owing to
end of the garden ,
capillary attraction,
bends round in a
fail entirely to show
semi-circular sweep
the level of the
of 22 ft. radius, and
water in the boiler.
thus for the present
For the same reason,
ends. To drive a
there are many other
model running at
departures in detail;
but, on the whole,
ground level is
the resemblance is
A PORTION OF MR . HENRY LEA's MODEL RAILWAY.
break -back work ,
fairly close, as may
and the railway is,
be judged from the two photographs, of which Fig. 1 is
therefore, elevated to about 3 ft. above the ground,
a photo of the prototype, and Fig. 2 is a photoof the
as shown in the photo on this page. The piers are
model.
pieces of 3-in . cast-iron rain -water pipe sunk 2 ft. into
the ground and embedded in masses of Portland cement
The following are the leading dimensions :
Gauge between rails
3.70 ins.
concrete. They are 10 ft. apart on the straight, and
Diameter of cylinders
o'90 in.
7 ft. 6 ins. apart on the curve. The cast-iron caps are
Length of stroke
I'15 ins.
loose, secured by set screws , after accurate adjustment for
level. The girders are of wood , bolted to thecaps. The
Steam ports ...
0-50
0'05 in.
Exhaust ports
0'50 X O'10 ,
sleepers are spiked to the tops of the girders. The rails
5'00 ins.
Diameter of driving wheels
are of drawn copper with flanges, and are held down by
2.
60
»
trailing wheels
brass screws. Fish plates have yet to come : they are
2'20 ,
bogie wheels
certainly wanted. The rails are in 10 ft. or 12 ft. lengths.
3'
00 . ,
boiler, outside
The expansion in hot, and the contraction in cold weather
tubes ( 5)
0-50 in.
are very marked. The super- elevation of the outer rail
Model

Railways .
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at the curve is 4 in. , which is correct for a speed of 4'30
miles an hour. The engine runs safely enough at 6
miles an hour on the curve. No doubt , for an exciting
exhibition of her speed , a circle of at least 100 ft. diam .
would be the proper thing, but not all suburban gardens
admit of such structures. Judging from the speed of her
driving wheels when running on rollers on a stationary
frame, theengine itself would enjoy 10 miles an hour, for
at 680 revolutions per minute (equal to 10 miles an hour)
the motion seems to be running quite comfortably, and
the production of steam far beyond the requirements.
It may be interesting here to compare the speeds of
models with the speeds of full-sized locomotives, on the
basis of their scales. Take an express locomotive at 85
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through the footplate, and furnished with a fork and
roller at its lower end. Between the rails, say 30 ft. from
each end of the track , lies a narrow double incline, thus :

In passing over this incline in either direction ) the
roller is raised, and the steam is shut off. In like manner
the tender brakes are let on , for the brakes are eased off
against springs by the usual handle on the tender, and are
held off by a ratchet wheel and pawl. The latter is
geared to a second roller , underneath the tender, so that ,
when it passes over the incline, the pawl is withdrawn and

OADTGEBLIG

1897

>
Fi62
Fig. i.- MIDLAND EXPRESS LOCO TAKEN AS PROTOTYPE.

miles an hour. The scale speed of a model at $ in. to
i ft. would be 85 : 16 = 5.3 miles per hour. But this
speed of the model appears to be fartoo low-no life in
it. Put the speed up to 10 miles an hour, which the
model will do very well on a good track, and the corre
sponding speed for the full - sized engine becomes 160
miles an hour, a speed never yet attained even in
America .
Even, however, at five or six miles an hour it becomes
exceedingly difficult to stop a model by hand by shutting
off the steam and putting on the brakes. In the model
under consideration the stopping is thus accomplished.
The regulator handle is connected , by means of a bell
crank arrangement, with a vertical rod passing down

Fig . 2.-MR. LEA's Model.

the brakes Ay on by virtue of their springs. But, in
despatching the engine from either end of the line, the
incline stops her just as she is nicely getting up speed.
To obviate this, the inclines are mounted on thin
horizontal radius bars , like those of a parallel ruler,
and a wire is led back to a signal lever at each end
of the line. By pulling over this handle, then , the in
cline is moved sideways out of the way of the rollers, and
the engine is thus allowed to pass on to the other end.
On releasing the handle, a weight puts back the incline
into its proper position for stopping the engine. Near
each incline is a semaphore signal,also worked by the
same wire. It thus follows, much to the surprise of those
who have not been shown the arrangement, that the
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engine pulls up immediately on arriving at a signal at
danger, but runs by alowered signal quite unconcernedly.
So much for the railway and, generally, for the engine.
To minutely describe the details of the engine would
take up far too much space, but probably a reference to
some portions of it will be useful, particularly in relation
to the way in whichsuch portions were made.
Take, first, the boiler. The flanging of the firebox
plates was accurately and quickly done, by means
which your readers would do well to adopt for similar
work .
Let A ( Fig. 3)be a plate of copper requiring to be flanged.
Instead of following a coppersmith's example and ham
mering it down over any kind of an anvil projection or
" stake” that may seem handy, make two patterns ; have
them cast in iron , and file them up fairly flat on the meet
ing faces, and, one of them ( B) accurately to the shape

с
D

B

radii of the cranks and eccentrics, and small holes were
drilled and countersunk , as shown, to act as centres.
The sketch (Fig. 4) does not show the positions accurately.
Those of the eccentrics will vary greatly, accord
ing to the design of the link motion, but, sub
stantially, a a are the eccentric centres for the crank
pin A and b b for the crank pin B. Then, by centreing
the crank shaft in the lathe, in either of the two corre
sponding centres in the two discs, the two crank pins and
the four eccentrics were turned up true, in accurate rela.
tive positions, without any further anxiety as to whether
they would be right or not. In fact, this operation effects
the whole of the valve setting at once, in a way which
cannot possibly alter afterwards, barring collisions or de
structive disasters. Lastly , the discswere taken off, and the
ends of the shafts were finished off for the wheels and bear.
ings. It is a very good plan to screw the wheels on
tightly, and secure them with thin back nuts. They can
be taken off and on, several times , during the building of
the engine, if necessary, and they are always quite true.
Of course, the screw -threads must be cut in the lathe,
most carefully, and the shoulders skimmed true with equal
care.
Precautions were taken , by means of jigs, to make the
four eccentric rods of exactly equallength ; and the reward
for all this trouble was that when the motion was put to.

Fig . 3.
required. Bolt the whole tightly together, as shown , and
hold them in the vice as well. Then hammer down the
projecting edge or edges of the copper plate, as shown by
the dotted line at D. Remove and anneal, perhaps once
only during the operation, and there you have the fanged
plate, made accurately to size and shape, ready to fit into
the boiler or firebox shell, as the case may be . The bolt
may pass through what will be the fire-door opening, or
a tube hole, so as to avoid having to plug the bolt hole
afterwards.
In a well -made model, probably the most difficult part
to make is the crankshaft, with the four eccentrics upon
it. In the present instance, the crankshaft was built up
of turned body parts and crank pins driven tightly into
accurately bored holes in the crank cheeks, the parts
being afterwards brazed together. Brazing solder, with
borax as a flux, and a clean bright fire, seems capable of
creeping into the smallest crevice, and making itsappear
ance on the other side. It appears to flow much more

B
ao
b - ol
a

SHAFT

Fig . 4.
freely than water, and makes a very firm job for model
work. After this, and before finally turning up the shaft
and pins in the lathe, the central portion of the shaft was
roughened, and a pattern was made, from which a solid
boss of cast iron was cast upon the shaft, the latter being
laid in the sand mould like a core before the melted iron
was run in. This boss was large enough to include the
outlines of all the four eccentrics. Next, the shaft was
cut off to dead length , carefully centred and drilled , and
screw -cut in the lathe with a fine thread at each end , to
receive a cast-iron flanged disc , thus, tightly screwed on.
Then circles were accurately marked on each disc for the

O

FIG . 5.

FIG . 6.

FIG . 7

Fig. 8.

gether the points of lead and cut- off of the two slide
valves, in all notches of the reversing quadrant , were as
accurate as one could wish them to be, without any valve
setting at all , in the usual sense of the word. The adop
tion of such precautions, and the results obtainable, add
vastly to the interest of model-making. But the process
must be begun at the very beginning ; the link -motion
must be most carefully designed, and the centres of the
eccentrics accurately ascertained, before they can be trans
ferred to the temporary discs, with any chance of a
successful result.
Figs. 5, 6, 7 , 8 show four different kinds of links in use
for reversing gears, andeach requires a different setting of
the eccentrics. Figs. 5 and 6 are well-known types. Fig. 7
is the straight link, in which both the eccentric rods and
the valve rod ( radius rod) are moved up and down in oppo
site directions. Fig. 8 is the Gooch motion, in which the
link is not moved up and down at all ; only the radius
rod is moved. The link Fig. 5 is the one used in the
model, and a working model of the motion was made, in
cardboard, ten times model size, from which the centres
of the eccentrics were set out on the faces of the temporary
discs already described .
( To be continued .)
ELECTRIC HEADLIGHTS as used on American locomo.
tives require more looking after than the ordinary type of
headlight, but are a greater safeguard against collisions and
accidents . The arc lamps are of 6000 candle-power,and,
according to a contemporary, throw such a beam of light
that a newspaper can be read by their aid one-third of a
mile away. Electric lights are provided also in the engine
cab and underneath the running part of the boiler to
facilitate cleaning and repairing.
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moulds are then placed on a board about 4 ft. 9. ins.
long and about 9 ins. wide and i in . thick , and fastened
to it with two 2 -in. slight iron screws. A centre line is
put on the board ; the centre of each mould is kept to it ,
and square to the board , as in sketch ( B). The stem is
next worked and put into place as shown in sketch ( D ).
It is usually worked out of a piece of mahogany 3& in.
thick and about 1 in . wide, and sharpened as shown ;
the fastenings being two brass screws one each end of
scarf. The rabbet being cut , as shown in sections, the
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' HE Zebra is designed for an open water 10 -rater,
She
under the Y.R.A. 6000 L. and S.A. rule.
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THE 10- RATER MODEL YACHT “ ZEBRA. 93"

Plymouth M.Y.C., also an old member of Kingston and
Húll clubs . She is being built in the following manner.
A line is drawn parallel to the L. W.L., as shown in sheer
plan (A, Fig. 1 ) . This gives the depth of all the moulds
for this system of building. All the moulds are got out
in the usual way, '2 in. deal board being used for this
purpose ; each mould should have a score taken out of it
to receive the keel, 7s in . wide and % in. deep. The

keel is bent round and halved into transom , as shown in
sketch ( E, Fig. 3). A piece of yellow pine, 78 in . wide
and į in . thick , will do for keel. If the scores are taken
out of the moulds nicely, the keel is sure to be straight.
The timbers are then bent around the moulds, as shown
in sketch (C, Fig. 2 ).They are of American elm,
in. by
Ys in . , let into the keel , and fastened with min . brass
screw ; the head being fastened with a 12-in . slight iron
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screw, as shown at section ( C ) . The timbers can easily be
boiled in a canister. The timbers are 3 ins. apart. The
plank is of cedar and yellow pine / in, thick , fastened
with brass screws % in, long (n guage ), as shown in
sketch (F ), a wide plank being worked in the bottom
about 4% ins. wide ; the remainder varying from 58 in .
to in. When the boat is planked , she can be taken off
the board and the moulds taken out, and then coated

E
TAVO

Fig . 3.
with two or three coats of varnish. Before working off
the outside planks, a small gunhole is worked 3-16ths in.
square, to take the beams and deck ; the deck being
18 in . thick , and fastened the same as bottom planking.
The fins are let through the keel and secured to a beam
to prevent it from twisting, and bedded into the keel
with white lead . The boat without lead bulb , should

ZEBRA
10 RATER
SCALE IN . I roce

1
Fig . 4. - SAIL PLAN OF “ ZEBRA."
not weigh over 6 lbs, her displacement being about
16 lbs. She is called Zebra, because she is being planked
with dark and light wood alternately. I have avoided
all technicality in this description, so that the amateur
builder can understand it, and shall be pleased to afford
any information required by your readers.

THE PROPOSED INTER -CLUB CHAMPIONSHIP.— With
regard to the proposed model yacht inter- club champion
ship referred to in our last issue, we are sorry to learn
from The Yachtsman that this has evoked but little
promise of support. It is not encouraging to those who
have intimated their willingness to contribute to the
prize -fund and to generally help the matter forward, and
we are afraid the matter will drop through unless model
yachting clubs show a more active interest in the scheme.
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Model Yachting Notes.
( The Editor will be glad if the Secretaries of Model Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column .)

R. CHARLES E. HANCOCK , ofCardiff, writes :
.
the present year clubs might at least give a trial
to the suggested rule of 3.5ths L.W.L.+ Beam + Draught
as a measurement of linear rating ,' giving a handicap
of half second per inch rating per minute of the time
occupied in a race, counting from the departure of the
first boat toleave to the firstto arrive. Some method of
this kind might very well be followed in races for large
yachts ; but such a proposition is, perhaps, too reason .
able to find acceptance at the hands of those who govern
the sport of real vessels. The trials I refer to above might
be carried out, without any interference with the rule
adopted by any given club, on such occasions as could be
found convenient, and at the end of the season reports
could be made of the result. This is the only way to
make progress, and the only opposition this suggestion
can meet with , as far as I can see, is that which will come
from those who have a very selfish interest in some par
ticular rule for which they possess successful models of
extreme type in the direction in which the tax is the
lightest . As far as regards the question of unlimited
canvas, there is no proof that large sail areas
are invariably advantageous, and experience of a
rule which left sail area free, and abolished all the
nuisance entailed when its measurement is demanded by
the rule used, would soon show the relative value of sail
area to the other speed factors. I should like to ask
whether in the design published for a 10-rater model the
area of sale taken in by the considerable curve of the
leach of the mainsail is taxed, as, if this is so , the area
shown in the drawing in your last number exceeds the
allowance for L.W.L, In any case the accurate measure
ment of this portion of the sail is not going to be an easy
matter, and if the L. & S. A. rule allows these extra bits
to go untaxed , I fail to see what a tax on sail area means .
I should also like to add my support to the suggestion
that your publication should come out oftener. If those
of your subscribers who wish it well, took tuo copies of
each issue and gave one to a friend, it would not only be
a practical way of showing their appreciation, but they
would be paying in this way something more nearly
approaching the real value for the copy they kept them
selves. In dealing as much as possible with the large
number of advertisers therein, they would also help along
that feature which
is, I think , the backbone of every suc .
cessful paper .”9)
Since the death of the late Mr. Isaiah Tansley, of
Lowestoft, referred to in our February issue, South
Shields claims the unique distinction of having within its
boundaries the oldest model yachtsman in England. The
gentleman in question , Mr. John Kyle, who lives in Dale
Street , has spent the whole of his long life — 84 years ,
in the town. Mr. Tansley built and sailed his first
model yacht some sixty - five years ago, whereas Mr.
Kyle's record is sixty - one years. Mr. Kyle is immensely
proud of the silver cup he won in 1873 from Mr. William
Swinburn. The holder of the cup was then in a rather
peculiar position , for he was subject to being chal..
lenged not more than once a month. From 1873 10
1875 , when the cup became Mr. Kyle's property, he was
called upon no fewer than eleven times to defend the
ownership of the trophy, and out of all the races which
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he thus took part in , he only lost one heat, that heat
being yielded to Mr. Holmes Richardson . Mr. Kyle is
still an enthusiastic yachtsman, and last year he carried
off the prize given by Councillor J. R. Lawson, jun ., for
a race in which all members above sixty years of age
could take part. Mr. Kyle believes that model yachting
will earn an even wider popularity than it now possesses,
and he is looking forward with great pleasure to the
coming season , when, if blessed with health, he will be
again seen amongst his fellow enthusiasts at the side of
the lake.

The Society of Model Engineers .
' HE usual monthly meeting of the Society of Model
TH Engineers took place on March 8th , 1900 , at the
Memorial Hall, Farringdon Street, E.C. , at
7 p.m., over 200 members and visitors being present.
At 7.50 p.m. the chair was taken by Mr. Percival
Marshall, A. I.Mech. E. , who called upon the secretary to
read the minutes of the previous meeting. These were
then approved and signed , and several new members were
elected . The Chairman then announced that at the next
meeting, on April 3rd, a paper on “ Model Boilers ”
would be read by Mr. J. C. Crebbin. A visit to Mr. A.
P. Whatley's model railway at Blackheath was also
announced for Saturday, April 21st .

87

L. M. G. Ferreira, for their great kindness in acting as
judges in the Society's model-making competition, and
for the exceedingly able manner in which they discharged
the duties of their office. This was seconded by Mr. J.
C. Crebbin , vice- chairman, and carried with acclama
tion. On behalf of the judges, Mr. L. M. G. Ferreira
replied to this vote, and the formal business then termi
nated at 8.30 p.m.
The remainder of the evening was devoted to an in
spection of the models entered for the Society's competi
tion, and also the models entered for the competition
organised by the British Modelling and Electrical Com
pany, Macclesfield. The model track was shown in
operation, two or three locos being run at intervals. Mr.
Waller Martin kindly sent for exhibition the model Con
tinental type locomotive described in the last issue of
THE MODEL ENGINEER, and the other exhibits included
a small blower lent bythe Sturtevant Company, a wooden
model of a L. B. and S.C. Ry. loco by Mr. Clarke, and a
wooden model of a vertical steam engine by Mr. Dennis.
The meeting terminated at 10 p.m.
The medals awarded to the successful competitors were
made by Messrs. P. Vaughton & Sons, Birmingham, and
presented a very handsome appearance . Through the
courtesy of the makers, we are enabled to put before our
readers the accompanying engraving of each type of
medal.
The Next MEETING AND VIsit.

The next meeting of the Society will
be held at the Memorial Hall, Farringdon
Street , E.C. , at 7 o'clock Tuesday, April
3rd- not on April 2nd , as previously an .
nounced . Mr. James C. Crebbin will
show his rebuilt locomotive at work , and
will also read a paper on “ Model Boilers,
with special reference to Model Loco
motives.” On Saturday, April 21st, the
Society will inspect a model railway at
Blackheath, by the kind invitation of the
pera
owner, Mr. A. P. Whatley, “ Ardmore ,”
Pond Road . The railway is laid down in
a private field nearly opposite Mr. Whatley's
residence. Members travelling from town
are requested to meet at Cannon Street
Station in time for the 2.27 p.m. train.
MEDAL.
SILVER
Tue
THE GOLD MEDAL.
Tickets should be taken for the Blackheath
Station , S.E. Railway.
The presentatior of awards to the successful members
The following meeting of the Society will be held on
Tuesday , May ist.
in the Society's competition was then proceeded with in
NOTICE TO INTENDING MEMBERS.
the following order :-Mr. W. H. Dearden , gold medal
Application forms and full particulars concerning
for his model gas engine, as being the best competing
membership can be obtained from the hon . secretary, Mr.
model. Mr. W. Bashford (model G.N.R. loco) silver
medal for best locomotive ( Class I. ). Mr. E. W. Payne
F. E. Powell , 6, Farringdon Avenue,'London, E.C. Mem
(model compound undertype engine) silver medal for best
bers joining now will only be required to pay the entrance.
model in marine or stationary engines (Class II. ). Mr.
fee and a half yearly subscription to clear them to No
vember ist , when a new financial year begins.
A. M. H. Solomon (Wimshurst machine) silver medal ſor
PROVINCIAL BRANCHES.
best electrical apparatus ( Class III.) Mr. Thos. J.
BRADFORD . - The annual meeting of the Bradford
Wilson ( model two- cylinder vertical high - speed engine) of
Branch of the Society of Model Engineers took place at
Bradford, silver medal for best model submitted by a Pro .
the Coffee Tavern , Tyrrell Street , on March 5th. Mr.
vincial member. The following competitors were highly
A. P. Drake occupied the chair. The minutes of the
commended for special features in their models :-Messrs.
last meeting were read and approved , and new members
A. Bowling (model G.W.R. loco) , J. C. Crebbin (No. 3
were elected . The chairman then read and commented
loco ), and A. M. H. Solomon (model loco, “ Bess
upon the statement of accounts, and all expenses having
borough ” —Class I. ), H. E. Morriss (model torpedo - boat
been paid, the society find themselves in a very good
destroyer with specially designed boiler and engine), F.
financial position for the present session. A vote of
J. Burnham ( model horizontal engine - Class II.), F. J.
con
At
the
thanks was unanimously accorded to the retiring officers.
Class
III. ).
Burnham ( model dynamo The chairman then asked for nomination for new officers
clusion of the presentation , Mr. W. J. Tennant,
for the present session. It was proposed and seconded
A.M.I.Mech.E. , on behalf of the Society, proposed that
that all the retiring officers should be re elected for the
the best thanks of the Society be accorded to Messrs. J.
ensuing session. No other nomination being made for
W. Restler, M.I.C.E., W.'l . Last, A.M.I.C.E., and
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these posts, these gentlemen were unanimously elected .
The next meeting will be held at the Coffee Tavern ,
Tyrrell Street, Bradford , on April 2nd, 1900.- JAMES H.
LAMB , Hon. Sec . , Holly Bank, Thornbury, Bradford ,
Yorkshire.
MANCHESTER AND SALFORD. — The monthly meeting
of this branch was held March 5th at the Marsden Café,
Manchester , twenty members and two visitors being
present, Mr. Blackham in the chair. After the ordinary
business had been disposed of, Mr. Blackham gave a
lecture on pistons. The lecturer prefaced his remarks by
exhibiting a piston of novel construction , made by him .
self, consisting of piston blocks in halves, with two
rings of flat section in one groove, and a flat spring the
width of the two, coiled twice round the inside, the
spring pressing equally on every part of the inner circum
ference of rings. Mr. Blackham then proceeded to
demonstrate the working of his piston, and claimed for
it that it was more durable than any other type, besides
being both gas and steam tight, also easier to take apart
for cleaning, &c. He also described and explained the
various types in general use. He exhibited a drawing of
a motor-car or gas engine plunger fitted with his patent
piston. Great interest was taken in his lecture, and it
was much appreciated, and at its close an animated dis
cussion took place. After the lecture various models
were exhibited by members. Mr. C. A. Hays, pair
in . scale loco. side frames and pair bogie wheels and
drawing of finished engine ; Mr. H. Wood, cylinder of
high -pressure horizontal engine, about half -horse power ,
fitted with Blackham's patent piston ; S. L. Thompstone ,
part finished 1-5th horse power brass horizontal engine,
ift. 4 ins. by ş ins. bedplate, 14 ins. bore cylinder, also
small boiler 2 ins. by i in . diameter. The meeting then
closed with a vote of thanks to Mr. Blackbam. The next
meeting will be held April 2nd, at the Marsden Café,
when Mr. C. A. Hays will give a lecture on “ Model
Locomotives " ; Mr. C. L. Thompstone will exhibit his
model racing yacht Ailsa ; and Mr. S. L. Thompstone
a 15 - volt dynamo. Mr. Blackham will be pleased to
give particulars of his piston to any reader of The
MODEL ENGINEER on application . Address, 125 , Man
chester New Road , Droylsden . - J. F. FULLAWAY , Hon.
Sec. , 54, Great Jackson Street, Hulme.
SHEFFIELD. — The usual monthly meeting of this branch
society was held in the Y.M.C.A, A good attendance
was made. The ordinary business of the meeting occu
pied the first half -hour, after which Mr. Shaw exhibited a
voltmeter he had constructed for use in his private electric
light installation . Mr. Knight , who had promised a con
tinuance of his model loco building lecture was, unfor
tunately, unable to be present, but a very pleasant even .
ing was spent in answering questions of a mechanical
nature. Mr. G. H. Rouke brought a drawing of a handy
bench drill he was about to construct, and asked for in
formation re gearing, size of spindle, pulleys, &c. Much
valuable assistance was derived from the discussion which
ensued. As a new financial year commences in April,
intending members should apply to the secretary at
once — G . H. RooKE, School House, Handsworth.
LIVERPOOL. -An inaugurative meeting to form a
branch of the Society of Model Engineersfor Liverpool
District was held at Mr. S. H. Croker's, 12, Smithdown
Road , Liverpool, when Mr. Ernest Silverbach was
chosen to act as temporary hon. secretary and treasurer.
The first ordinary meeting will be held on March 29th at
the same address, at 8 p.m. The general rules of the
parent society were adopted for the present, the subscrip
tion to be 5s. 6d. per annum and 2s. 6d. entrance-fee.
The secretary pro tem . will be pleased to
eive names of
all who would like to join , addressed to E. SILVERBACH ,
care of John Wrigley & Sons, 20, Hackins St. , Liverpool.

Practical Letters from Our
Readers.
( The Editor invites readers to make use of this column for the fuls
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .)
A Novel Tool Holder.
TO THE EDITOR OF The Model Engineer.
SIR, I send herewith sketch of a tool holder which
I have had in use for some considerable time , and find
very satisfactory. It is made of two pieces of wrought
iron bar 72 in. by 4 in . , with a semi-circular groove in

round tool steel

Iso "
4 Screw
6

each at one end at an angle of 50 degs. , to hold a piece
of round tool steel , which can be ground to any shape re
quired. The shape shown is the simplest, and one of the
most satisfactory for brass turning. --- Trusting you will
find this of sufficient interest for insertion in THE MODEL
T. J. P.
ENGINEBR, I remain, yours truly,
London , N.W.
Combined Engine and Dynamo.
TO THE EDITOR OF The Model Engineer.
SIR, — The following is a description of a combined
engine and dynamo, which may be of interest to readers.
The idea of a combined machine was not thought of
until after the engine was built, hence the extension on

the bedplate . This part, therefore, admits of improve
ment. The following are the main particulars :
Engine . - Cylinder, i in. bore, 2 ins. stroke ; speed ,
1,200 ; piston speed equals 400 .
Dynamo.- Manchester type 10-volt. Gramme arma.
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ture, 3 ins. diameter, ten sections, wound with No. 20,
two layers.
Field -magnet. - Shunt wound, but can be coupled up
for series winding. Winding, 372 lb. No. 22.
At the back of the engine are the steam superheater
and separator, accessories usually neglected by amateur
engineers. A sister engine to the above is being built,
and will also have condensor of the ejector type. As these
are as yet in the experimental stage, I will leave descrip .
tion of them for a future time.
The coupling is of the
marine type. ) In this part there is great scope for
“ Zodiac .”
experiment.-- Yours truly,
Boilers for Torpedo Boats.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Your correspondent “ Torpedo,” who
asked in the January number for an idea for a boiler suit
able for a small model torpedo-boat, may find the form
suggested by the enclosed rough sketches adapted to his
requirements. It will be seen that this boiler is a sort of
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compromise between a water-tube boiler and one of the
ordinary cylindrical type , resembling in general arrange
ment the one described in The MODEL ENGINEER for
1899. The segment-shaped pieces should , however, give
greater capacity, and , with the intervening tubes, perhaps
more heating surface with less waste of heat, while at the
same time the weight is kept fairly low in the boat.
The narrow opening between these two pieces should
create an upward draught sufficient to make the flames
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draw well among the tubes and against the sloping sur
face of the segments, while by a proper adjustment of the
lamp they would otherwise heat the outside of the boiler.
The lamp would have four wicks, placed alternately on
two tubes
There is , I think , a great deal in suitably placing the
lamp ; the wicks should not be too near the boiler , asa
great portion of the heat (which , as everybody knows, is
greatest at the top of the flame ) is thus lost . One often
sees model locomotives with this fault which make a great
heat and splutter, burning the fingers and spoiling the
tempers of their young owners, not to mention those of
their parents and guardians, and which by slight altera
tion in this one particular could be made to give good
results.
A point quite as important is providing the boiler and
furnace with a suitable cover, in this instance it is of light
sheet-iron , the funnels (of the same material) being part
and parcel of it, and it is so constructed as to pass easily
over the various fittings. It will be found that such a
cover is of great use, as it keeps the flame in so that its heat
is used to the best advantage besides protecting the boat's
hull from the heat. It should, of course, be lagged with
thin sheet asbestos.
The greatest disadvantage of a boiler of this type seems
to be the large number of joints one would have to make
as well as the long awkward shape of the lamp ; with
asbestos or wire wicks it is, however, hardly ever neces .
sary to remove it.
The boiler could, of course, be modified as regards the
number, diameter and disposition of the tubes and the
shape of the two segments. As I have said , it is merely a
suggestion, and not having constructed it I could not
vouch for its doing what I should expect of it . The
sketches too are merely intended to convey an idea, and are
not drawn with exactitude or to any given proportions. " GOELETTE.”
Yours faithfully,
London, S.E.

The amateur who desires to equip his workshop with a
suitable assortment of screwing-tackle, as such tools are
termed, should invest in the following :-One' set of
Whitworth thread stocks and dies, to cut 4 in. , 5-16ths in. ,
18 in . , 7.16ths in . , and 1/2 in . threads, with taps and tap
wrench to suit ; one set British Association stocks and
dies, to cut No. o to No. 10 B. A. threads, with taps to
suit ; and one set of gas thread stocks and dies suitable
for screwing 38 in. , A in ., and % in . tubes, with taps to
suit . This will be a good outfit to start with , and other
sizes can be purcha: ed when the occasion arises.
A FAST STEAM LAUNCH . - Those interested in steam
launches will be glad to have the following particulars of
a new ſast vessel of that description built by Messrs.
Simpson, Strickland & Co., Limited, Dartmouth. The
boat weighs only 38 cwt. in running trim , the construc
tive material being cedar. The engines are of the triple:
expansion type, with four cylinders and four cranks, and
are designed to work at a pressure of 300 lbs. Each pair
of cranks are opposite, the forward pair being at right
angles to the after pair. Owing to this and careful
balancing, there is remarkable absence of vibration at full
speed , which is fully 17 miles per hour, or 1434 knots,
the engines running at 1,100 revolutions per minute. As
the vessel was built with the stipulation that the mean
speed should be 16 % miles per hour, the owner is nalu .
rally well satisfied , especially as the launch proves herself
a comfortable and otherwise excellent sea -boat. The
boiler is of the modified Thorneycroft type, with forced
draught , and the total weight of the machinery works
out at 28 lbs. per indicated horse - power .
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NE of our readers, “ H. R. M." (Lpper Tooting),
ON has responded to our note of last month with
regard to criticisms of the Prize Model Locomo
tive design . We are glad to reproduce his remarks
herewith , as they contain some useful suggestions for
those engaged in model locomotive building.
*
He writes : - “ Your subscribers will be glad to see the
anxiously awaited model locomotive design published in
your issue of this month . As I am at work on a pre .
cisely similar model ( the ' Atlantic ' type ) and of almost
identical dimensions, I think I can give one or two hints,
and make a few criticisms which may be of use to such of
your readers as may contemplate building a model of
this class. The general design is excellent and the ample
boiler should be a success. With regard to the latter, the
firegrate could be made much wider to extend over the
frames. This would facilitate work at the tubeplate,
and the side sheets would not be pocketed ,' thus saving
the difficulty of flanging the tubeplate to that template.
A chimney carried up through the firebox casing and
made flush with the top of the cab, would be a great
boon in steam raising ; model owners will understand
tbis. It could be fitted with a cap when the engine is
running It would also support the firebox top. The
four outer tubes might be placed a little further from the
tube sheet flange. It would also facilitate matters if the
smokebox were made to draw right away from the front
tube sheet ; the steam and blast pipes, & c. , would be very
difficult of access in this extended smokebox. The dome
should have a screw-joint in case of trouble with the
regulator.
“ I have already finished the cylinders of my model
and have tested the piston valves in steam. The valve
chest is a picce of treblet tube. The pistons are brass,
solid, and a driving fit on the spindle. After grinding
them in I found they leaked badly, although they were
apparently a true fit. I thereupon turned grooves in the
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troublesome. Why not make them of treblet ? The
flange pieces could be taken right across for supporting
both cylinders and the valve chests , a flarge being cast
on to bolt on to the main frames. A single slide -box
would be easier than the pair suggested. I enclose you
a suggestion of a slide-block , which is narrow enough to
allow the forward coupling -rod bush to pass. I should
be glad to send you a photograph of one of my cylinders
with a sectional drawing. I found them much simpler to
make than the ordinary slide-valve type, and I have the
patterns also. I should be glad to lend them to any of
your readers, together with those of the wheels, etc.
( The drivers are 4 ins.)” .
“ M.B." ( New York ) takes exception to the model
American locomotive illustrated in our last issue being
accepted as typical of modern practice. He says : - “ As
an interested subscriber to THE MODEL ENGINEER ,
and , incidentally, an employee of the New York Central
and Hudson River Railroad Company, will you allow me
to pass a few remarks about the scale model of an
American locomotive, by Mr. Palmer, illustrated in THE
Model ENGINEER for February just past ? As a model
locomotive the machine is no doubt beautiful and very
interesting, but as a fair specimen of the power of the
New York Central Road it is a delusion and a snare. Its
6
huge lamp,' long stack, square-roofed cab , low boiler,
and aspect in general, mark it as an ancient , indeed. Just
as a comparison, I enclose you a little pamphlet descrip
tive of one of our modern ten -wheelers and what she did
with a 916-ton train. And here I may ask one question
and close-Why doesn't some progressive American firm
get up a set of model castings of some class of locomotive
that is somewhere near up to date ? ”
We regret that space will not permit us , in this issue,
to reproduce the interesting particulars which our cor
respondent encloses.
We will , however, keep them by
us , and put them before our readers in an early issue.
The question which occurs at the end of the above letter,
finds a responsive echo from our editorial office. There
is certainly good business to be done by any American
model - making firm which will put the right article on the
market .

THIS LIP SOLDERED
ON INNER SIDE OF BLOCK .

SUGGESTION FOR
SLIDE- BLOCK .
pistons and fitted leather packing rings, which are as
steam tight as one could wish. In Mr. Oxbrow's design
I think the steam could be admitted between the pistons.
This will abolish the packed gland for the spindle. The
cylinder pistons might be driven on the rods.

“ There appears to be a large amount of solid metal in
Mr. Oxbrow's cylinders, and the ' warming up ' will be

We have to thank the many correspondents who have
kindly forwarded us their views with regard to the more
frequent publication of our journal. In our next issue
we hope to refer again to this matter in more definite
fashion .
We would draw special attention to the description of
the model locomotive and railway built by Mr. Henry
Lea, M.I.C.E. , which appears in this issue. This article
is full of valuable hints on model loco . building , and
will , we are sure, be very helpful to many of our readers.
The completion of the article will be published in our
next issue, and among the other interesting items with
which it deals, will be a working model injector which
Mr. Lea has successfully constructed .
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Queries

and

Replies.

Queries on subjects within the scope of this journal are replied to
bypost under the following conditions :1 ) Queries dealing
with distinct subjects should be written on separate slips, on
oneside of the paper only, and the sender's name should be in .
scribed on the back. ( a ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as carly
as possible after receipt, but an interval of a fewdays must
usually elapse before the reply can be forwarded. (4) ANI
queries should be addressed to The Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C. )
The following are selected from the queries which have been replies
to recently :
( 1628 ] Charging Small Accumulators. W. H. G. (King's
Lynn) writes :- I bave your interesting little work , * Small AC
cumulators," My shop is lighted with tour 5 ampère lamps in
series, the supply being at 200 volts. I wish to charge two cells in
series which ,according to the description, takes 3 volts and 4 ampères
for charging. Would you kindly tell me the simplest and best way
to do this on my circuit ? Your illustration ( Fig. 21) is simple ; but
I do not know what lamp to have so that I get the 4 ampères at the
right voltage. I havecarefully read your instructions for charging
from public supply mains, and it seems to me I should want three
50 -volt 16 C. p . lamps, and one 40-volt ró co - p . in series with the two
cells. Is this so ?
Ifthe current supplied by the electric lighting company is of the
continuous description, and not alternating, you will require twelve
50-Volt 16 C.-p. lamps, arranged in three parallel sets of four, to get
a current of about 4 ampères for charging ; or twelve 100-volt 16 C.-p.
t 195 VOLTS →
1.2 AMP.
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MAIN
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MAIN
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lamps arranged six in parallel and two in series. For two or three
cells in series it is not really necessary to make up the voltage of
lamps to, say, 190 to allow ten for charging purposes if the voltage
of the lamps total up to 200, and the cells require 5 volts, the lamps
will only get 195 volts and will take a fraction less current. You
mention two cells as the number to be charged. As each cell
requires only 25 volts the two will only want 5 volts instead of 8.
And should they be of the small pocket type, as shown in Fig. 21
("Small Accumulators " ), of 4 ampère hours capacity, two 100-volt
16 C..p. lamps will be required in series with cells, as they only want
a charging current of % ampère.
( 1541 ) Bath Coil. R. S. (Truro ) writes : - I have much ap
preciated THE MODEL ENGINEER for the whole of last year, 1893-99,
and have succeeded in making several articles described in its pages.
I have for some time had an idea of making a bath coil , which could
be put to work whilst having a bath , and I should be glad if you
wouldgive me your best instructions for a bath coil, and what sort
of bath to use , whether made of wood or metal, or otherwise, and
what kind of battery ? Please also explain how to fix the whole
together, to make it a successful piece of work .
For making a bath coil , two points are of importance --first, the
current must be fairly large in quantity ; second , it must admit of
* asy regulation, from very mild to full strength. Perhaps one of the
simplest forms, and at the same time most efficient, is the one known
as the “ Sledge-coil." To make one of these, procure a 12 - in , length
%3 in. thick, and three squares of
ins. Xwide,
of
mahogany, z3 ins.
3 ins.; polish these if desired . Now
same thickness,
theplaned
make a bundle of soft iron wire, No. 22 gauge, carefully straightened
out, % in. in diameter, +2 ins. long: Wrap this well round, from
end to end with one turn of rather wide tape, fastening down the ends
by stitching. Take one of the 3 -in . squares; find its centre, and drill
at-in. hole therein ; then push one end of the iron bundle or " core
through this hole,so that it projects about in. on one side and
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4 ins, on the other. In order to fasten the bundle or core niore
rigidly in its place, expand the core a little at the end where it
passes through the wood, by driving a small French nail into the
centre of the core, and cutting it off flush . Now mount the core
between centres, and wind on about 14 lb. of No. 24 silk.covered
copper wire , taking care to begin and end the layer close to the
wooden square . It is needless to remark that the layer of wire
should be laid on as evenly as cotton on a reel, so as to leave a truly
cylindrical surface. Two smal holes should be drilled through the
face of the square, to admit of the passage of the beginning and
ending of this coiled wire. When the core has thus been evenly
and satisfactorily wound. it should be dipped in melted paraffin wax,
until it is thoroughly well soaked , then allowed to drain , and finally
set aside to harden. The square, with its core wound with primary
wire, may now be mounted on the 12-in . base at about 3 %2 ins. from
one end . It can be fastened thereto by means of two screws,
countersunk, passing through the base-board from underneath, into
the edge of the square carrying the core and primary wire. The
“ clapper " or hammer spring, as also the platinum tipped contact
screw , are now in like manner fastened on the base -board, the former
just facing the iron core, at a distance of about 3-15ths in. , and the
latter just behind the clapper itself. Two terminals are now to be
inserted into the base -board at the two corners nearest the contact
breaker. The first terminal is connected directly to the beginning
wire of the primary ; the second is connected by a wire to the contact
screw . The other end of the primary wire is connected to the
clapper, or vibrating hammer. All these connections, for the sake of
neatness, should be made from underneath the base-board , and the
connecting wires laid on grooves cut in the board , and then covered
over with paraffin wax . The next step is to wind the secondary:
For this purpose a stout cardboard tube should be made , that will
first slide freely over the core wound with its primary. This tube
should be made of about seven turns of stout brown paper , rolled
round a suitable mandrel, of the same diameter as the wound core ,
and pasted along its whole length, except just at the start of rolling.
If the mandrel be well soaped before the brown'paper is rolled on ,the
tube can easily be slipped off when the paste has dried . The
length of this tube should de 4 ins. The two remaining 3 -in. squares
are now centered, and a hole, only just of sufficient size to admit the
passage of this paper tube, made in
centre of each by means of
a suitable brace and bit . The tube the
should now be glued to these
two squares, one being placed at each extremity perfectly square
and parallel to each other. When the glue is dry, the tube should
be well basted outside with hot melted paraffin wax. Two terminals
are now put in the centre of the top edge of the two squares, one in
each. The tube with its heads should now be placed on its mandrel,
mounted between centre and the secondary wire, which consists of
about Ib . No. 35, carefully wound on . To do this neatly , a
fine hole should be drilled through one of the heads, close to the
tube, the beginning of the wire thrust through this (from the inside),
and connected to the binding screw or terminal on that side. The
winding is then proceeded with by rotating the mandrel, and the
greatest care taken to get the wires to be perfectly flat, without one
coil riding on another, and without breaks, kinks, & c. When one
layer has been wound on , a turn of this paraffined paper must be
wrapped round it,then a second layer of wire, the coils going back
wards and forwards, but always being wound in the same direction ,
until the whole $ lb. of wire has been wound on, taking care, how
ever, to finish at opposite end to which the start was made, so as to
be able to connect the ending wire to the free terminal. The
secondary coil can now be covered with a layer of velvet , &c. Two
narrow strips of mahogany , about in. wide 8. ins. long, should
now be faste along the edge of the base-boar , one on eachside,
reaching fromnedthe 3 in . square to the extremity dof the board. These
serve as a guide to preventthe secondary, which must now be placed
in position, from sliding askew and fraying the primary when it is
slid backwards and forwards. To work this coil one quart bichromate
cell will generally be found as much as a person can bear. In ex
ceptional cases, as with people who suffer with locomotor ataxy, two
cells in series may be found necessary. The battery is, of course,
connected by its two wires to the terminalin connection with the
chaffer and primary coil respectively, while the wires leading to
them both are connected to the terminals on the squares of the
sliding secondary. When the secondary is drawn off the primary as
far as it will come without removing the backboard the current is
at its weakest ; when, on the contrary, it is slid on over the primary
until it touches the filed z-in . squares, it is at its strongest. ' Either
a metalor wooden bath may be used ; in the former case it must not
be varnished or painted , but must be connected directly to one wire
from the coil, the other wire being taken to a metal handle, to be
held in the patient's hand or stroked over the affected part. A
wooden trellis should be placed on the bottom of the bath to prevent
the patient's body coming into actual contact with the metal. If a
wooden bath be used , a large curved sheet of copper, about 12 ins.
by 18 ins., should be placed standing upright at the feet end, the
patient as before grasping a metal handle while the copper sheet is
in connection with the other coil wire.
( 1727 ] G.N.R. Loco. No. 776 . W. W. (Liverpool) writes :
Could you kindly give me the following information regarding the
construction of a model G. N.R. Loco., No 776 ? I have a pair of
slide valve cylinders, i in. bore by id in. stroke, and a pair of 5 in.
driving wheels, which I propose using ; and I will be glad if you
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will oblige me with the dimensions of bogie and trailing wheels,
gauge of wheels, bed -plate, boiler, fire and smoke boxes, funnel and
cab, number of tubes, and also the height of bed -plate and height of
centre ofboiler from rails.
The cylinders are suitable for a in. scale G. V.R. single loco. ,
No. 776 ; but the wheels are about 4 in. too small in diameter.
They will, however, make a good working model, and will not make
any great difference in the general appearance. Following are
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particulars you ask for. IVhcels - Bogie, 3 ins. diam . bare,on tread ;
trailing, 3. ins. diam. bare, on tread. All wheels to have rims about
3-16ths in. to 14 in, thick on tread, and já in . wide. Bogie and
trailing wheels have twelve spokes each, and bosses g in. diam.
Distance between wheel flanges for 74 in . scale 34 ins. Gauge of
rails, 32 ins. Boiler - Height of centre from rail level, şi ins. ;
diameter of barrel outside, 3 % ins. ; lagging, is in. thick : total
diameter of boiler, finished, 378 ins. Length of barrel from smoke.
box tube plate to firebox tube plate, 8: ins. Firebox -- Outside
shell
: Length,
ins. ;37
width,
ins. ;end),
depth3la
fromins.
centre
line
of boiler
( front458
end),
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ditto (back
Inside
shell: Length (at bottom , inside), 375 ins. ; width, (at bottom ,
inside), 2 3-16ths ins. This gives % in .water space at bottom of box.
Height of inside shell from centre line of boiler ( front end), 41 ins.;
ditto (back end), 3. ins. Tubes- Three 4 in . brass tubes, No. 22,
B.W.G. Smokcbox - 216 ins. long by 358 ins. diameter outside.
Frames - The sketch below is made one-eighth of the size your engine
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will be. The height of frame at various parts can, therefore, be
scaled off this. Cylinder sketched in roughly.
( 1771 ) Plating Dynamo required for Lighting. B. R.
(Gravesend) writes: Can I convert a dynamo which has been used for
plating to one for electric light ? It is marked - volts 8, amps. 400 ,
speed 1,010. Byaltering the speed could I get light for eight 150 C - p .
lamps, or could I use two or three arc lamps ? What speed would be
required, and what voltage ?
It would be practically impossible to use a plating dynamo for
lighting without re-winding it. The voltage required would be 50, or
say at least six times its present capacity ; and to get this you would
have to drive the dynamo up to 6,060 revs. per minute. Besides this,
the current produced would be 2,400 ampères, and this would waste
power and probably burn up the machine.
(1748) Dynamo Running. C. M. ( Florence, Italy) writes : I
should like to have answers to the following questions through the
columns of your paper : 1) I have a small dynamo, 6 volts,
2 amperes, by Mr. Bottone. I should like to know what type and
size of turbine or water-wheel would be necessary to driveit from a
household tap having about 2 atmospheres pressure. (2) If the
Wehnelt electrolytic current breaker is adaptable to a small 4 in.
spark coil ? (3) Is there no instrument that could substitute the
coherer in wireless telegraphy, and is vacuum necessary in the
cobereritself? (4) What should be the capacity of a small accumu.
lator with three plates, 4 ins. by nf ins. ? Will prolonged charges
resistance up to,
improve it ? ($) Can a tolerably accurate waterbridge
, and which
say, 500 ohms be made for use with a Wheatstone
is themethod to follow in constructing it ?
( 1 ) Any type of water motor, even an ordinary paddle-wheel,
about ró ins. diam. , 3 ins. wide, will give you sufficient power at
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30 lbs. pressure to work this little dynamo. (2) The Wehnelt
interruptor is not well adapted to small coil. It lets such a rush of
air through that it risks to spoil the insulation. (3) Yes ; any
imperfect metallic contacts will do, even two nails one laid across
the other. But the tube coherer is better. Vacuum is necessary
if oxidisable metals be used for filings. But if non -oxidisable
metals are used (such as Bottone's Patent Antimony Alloy) no
vacuum is needed. (4 ) About 3 ampère hours. It will improve
by charging. ( 5) No.
( 1836 ) Bichromate Solution. K. 0. S. (Clapham ) writes ;
What is the best formula for the electrolyte of a bichromate
battery ?
It is not quite so easy to say what is exactly the best bichromate
battery solution, but for ordinary purposes it may be made up thus :
Make a saturated solution of bichromate of potash , and for every
gallon of the solution add (slowly) 44 lb.of sulphuric acid. This will
convert a portion of the bichromate of potash to chromic acid . After
using the solution for, say, a couple ofhours, another 14 lb.of sul
phuric acid may be added for every gallon of solution . The system
of adding a portion of the acid later ensures a more even output of
current.
(1845) Winding Tripolar Armature. G. R. (King's Cross)
writes : I should be greatly obliged if you would inform me how to
wind a tripolar armature. I have a small motor with a Siemens' H
armature, and I wish to use the tripolar instead . I should also like
to know how to make the saturated solution of chloride of lime and
lead acetate - as mentioned in your book on " Small Accumulators :
How made and used " ?
To wind a tripolar armature, with three -section commutator, begin
by measuring off the calculated length of wire for each limb, and
carefully insulate the armature with thin tape. Take the first length
of wire, twist two or three inches of it round the shaft at commutator
end to hold the wire during winding. Hold the armature commutator
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end to yourself, with No. 1 limb on the right. Now wind the wire
from yourself, over the limb lengthwise, and back again under it.
Wind very evenly, tightly, and carefully, and be sure the ii vula.
tion both on wire and armature is kept intact. Finish at the further
end , pulling the end of wire under the last turn , and then twist the
remaining wire round the shaft temporarily. Still keeping the arma.
ture commutator end to yourself, give it aone-third turn, anti-clock .
wise (see big arrow in diagram ), and so bring No. 2 limb to position
occupied previously by No. 1. Again twist up the beginning end of
wire for No. 2 on the shaft at commutator end, and wind orier from
you just as in the first case ; end up at further end similarly , and
ihen give armature another one-third turn , and bring No. 3limb into
position. This is wound in a precisely similar way . You have now
Three wire ends at eachend of armature. Those at further end should
be untwisted , bared , cleaned, and tightly twisted together once or
twice, and then carefully soldered together. They may then be
insulated from the shaft by covering all bare wire with tape and
plenty of shellac. The first ends of wire must be cleaned and
attached each to its nearest commutator section, and the armature
may then be well served with thick shellac varnish, which will com
plete it. (2) To make saturated solutions of either of the salts you
mention, you have only to add the salt to water until the latterwhen shaken and given plenty of time — will dissolve no more of it.
[ 1889 ) Oscillating Cylinder. T. P. R. (Peterboro ') writes :
I have an oscillating cylinder, i in. bore and 2 in. stroke. Can I
make the same into a slide valve cylinder , and, if so , will you kindly
state how ? Would you solder a rivet the steam ways to the cylinder ?
Would 24 times stroke be over long for the connecting rod ? It is a
web crank . Would you have a strap and cotter for large end, or
would it be too small to make one ? The answer will do in your
next number.
You do not give sketches or description of the oscillating cylinder,
so that we are unable to give a detailed reply: Probably the
best, if not the only , means of converting the cylinder will be to
fit and solder suitable blocks in which to form steam and exbaust
ways, any ports. The length of connecting rod would be just right
if made 2 tines length of stroke. It is not advisable to go to the
trouble of making a strap and cotter to the big end. This should be
split, the two parts being drawn together by screws. You will note
that next month " is impossible where replies to queries in these
pages are concerned . We are sorry ; but our correspondents are
niany, and space is very limited .
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The engine you describe would doubtless work well, but the
following improvements would allow it to do better with the same
expenditure of labour in making and fuel for running. The cylinder
might conveniently be larger - say, 5g in. bore by 118 in. stroke, and
the reduction of speed need not be so great. The " througb tube
in boiler should be of larger diameter - say 14 in. , letting the bottom
of it approach within 4 in. of the bottom of boiler shell. The short
upright flame-tubes should also be larger - not less than 3's in, diam .
All these internal tubes need not-and should not-be thicker than
about 1-24th in. , or No. 24 ,B.W.G . The funnel should be larger in
diameter - about 4 in. outside would be suitable-and should be
fitted with a blower. Otherwise there will be practically no draught,
and much of the heat of the flames will be wasted. Ofcourse , when
running, the exhaust steam of the cylinder should be turned into the
chimney to create this draught. Agricultural types of engines are
usually also provided with rather long chimneys, but this is not of
great importance. The brass you bave will make a good boiler shell .
It is, however, rather too thíck than too thin. With small boilers ,
obe difficulty is usually to get a joint as strong as the plate, conse
quently any thickness over about 1 • 16th in. is almost always a mere
dead weight,making the boiler not a bit stronger. The spirit lamp
wicks might be } in . diam .with advantage; the supply pipe being
same diameter. With these alterations the engine should travel at
from 1 to 1 % ; mile per hour, and be able to draw a fairly considerable
load behind it. We reproduce your sketch about one -fifth full size .
(1893) Spark Coil. A. T. P. (London, S.E. ) writes :-1 wish
to make a 5-in. spark coil. Will you kindly advise me as to
(1) Dimensions of bobbin and core ; (2) quantity and size of wire
for primary and secondary coils; (3)number of tinfoil sheets for
condenser ; (4) number of bichromate batteries required ; and
(s) about how much would the materials cost ?
(1) Bobbin , 13 ins. long, 7 % diam ; core, 134 ins. long, 138 ins.
diam . (2) Primary, two layers No. 16 S.W.G., about 2 lbs. ;
secondary, 8 lbs. No. 36 s.c.c. wire. ( 3) Condenser, 180 sheets
tinfoil, 9 ins. by o ins. ( 4) Ten 3-pintbichromate cells. (5) Primary
wire, about 2s. per lb. ; secondary, 12s. per lb. ; iron wire for core,
6d.
per lb.
( 1908) Charging Accumulators : Wireless Telegraphy.
J. P.S.
(Dingwall)
writes
: ( 1)A
weeks agosm I purchased
a 25.
volt,
5 amp.
dynamo,
specially
forfewrecharging
accumulators.
Themaker very kindlysentme full instructions as to charging. In
his diagram illustrating thispointhe shewed the resistance - a 25.volt,
I amp. lamp- on the positive wire. On referring to " Small Accu
mulators " (MODEL ENGINEER series ) -- figs. 20 , 22 , and 23, pages
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(2003) Manchester Type Dynamo. 0. N.W. (Camberwell,
S.E.) writes : I enclose a sketch of a Manchester type dynamo.
Would you kindlylet me know the amount and size ofwire to wind
the armature and field -magnets ? Could I get any lamps of 10 volts,
8 candle-power ?-because I should like to wind it for 7 or 8 amp. if
possible . I bought the castings for 70 watts ordinary working out
put. Would it work at 100 watts safely ?
We think you may have difficulty in getting lamps of 8 C. p . at
10 volts, and would suggest you first make enquiries on the point
from some of our advertisers . For a current of 7 amps. at 10-12
volts, wind armature with lb. No. 20 S.C. wire, and field.magnets
with 3 lb. No. 21, connected in shunt. If you decide to use a higher
pressure, wind armature with rather more than $ Ib. No. 24 s.c. wire,
and fields with 34 lb. No. 24. Connect in sbunt. This should give
about 3 amps. at 25 volts. Speed about 2,500 revs . perminute. It
is doubtful if you could get 100 watts output from this machine,
and it would certainly be over-running the dynamo to do so.
(2030) Model Agricultural Engine. M. J. O. (St. Boswell's,
N.B.) writes: I am making a model agricultural engine, and would
be glad to know if an engine built to the enciosed sketch would have
sufficient power to travel on a level surface -- that is to say, I want
your opinion as to relative sizes of- ist, lamp (spirit); and, boiler ;
3rd , cylinder. To assist you I have indicated the general arrange
ment of moving parts, but these are subject to alteration, and in fact
will not be quite as drawn. I have some brass of 3-32nds in . thickness,
No. 14 guage, I think , which I assume would be suitable for boiler.
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39 and 41 - I find the resistance is shown on the negative wire.
should very much like to know which is the correct way. (2) The
capacity of an accumulator is said to be 6 amp. hours per square
foot of positive plate, Are both surfaces of the positive plate
included'in estimating the capacity ? (3) Will you kindly give me
particulars of the plant reqnired to set up a wireless telegraphy instal
lation to work over a distance of about half a mile? I have a general
idea of wbat is required, but lack details as to height of wire, coherer,
etc. I may mention that I have a 19.in. spark coil, also a four
15-in. plate Wimshurst, available for the electrical discharge. Would
the book on “ Wireless Telegraphy " - (popularly explained by R.
Kerr )-be sufficiently practical for my purpose ?
(1 ) It does not matter in the least whether the lamp resistance (in
charging accumulator) is on the positive or the negative terminal.
(2) Both surfaces of the positive plate are measured up for calcula
ting capacity of cell. (3) With regard to the queries re wireless
telegraphy, these are too long to answer fully in the space we may
fairly devote to a " Reply," and an article on the subject appeared
in the last number of The Model ENGINEER (March , 1900 ).
Recent issues of the journal have included some useful in
formation on the subject, and you should read up the following :
December, query No. 1,506 ; November, query No. 1,174 ; October,
query No. 1,335 ; June, query No. 1,007 , From these you willbe
able to gather details of construction of relay and coherer. The
sky: pointing rods sbould be about 20 ft. high forthe distance-half
a mile. Your coil or Wimshurst machine will, of course, be ample.
The little book on “ Wireless Telegraphy," by Kerr, whilst it is
certainly a “ popular.” treatise, has a good dealof practical matter
in it, and the illustrations are very clear to one who has any definite
knowledge of the subject at all.
(1852 ) Intermittent Electric Light. E. M.(Wolverhampton ),
writes : I want to fit up a small electric light in a pantry, 4 ft.
10 ins. long, 4 ft.6 ins. wide, by 9 ft. high . The light would only
be required a few minutes at a time, and I think would be prefer
able to gas or candles, as these require matches to light them each
time they are required, and if left burning all the evening run into
money. I am told that a battery of eight Leclanchè cells (1 presume
the largest size ) would answer my purpose ; but I shall be glad to
have youropinion and advice. If you think they will do, will you
kindly tell me what size lamp to get , also what size wire to use ?
have four cells (large size ), plenty of bell wire , ceiling rose , and
switch. Kindly say in your reply how I must connect up the
batteries.
Eight large size Leclanchè's will do very well for the proposed
light. They must be connected all in series. Get an 8 -volt high
efficiency(H.E. ) lamp, of 3 C.-P. , which will not exhaust the battery
too quickly . For connections use No. 20 wire if the battery is close
to lamp, or No. 16 or 18 if, say , 30 ft. away. It is as well to put
up a notice to the effect that the lamp must not be left on , or your
batteries will rapidly deteriorate. The above arrangement should
give a light for about five minutes ata time.
(1880) Accumulator for, 5 c.-P. Lamp. B. L. (Harrogate )
writes : Kindly give particulars as tothe construction of an accumu.
lator to light a 5 C.-p: lamp for twenty hours at one charging. If six
cells are used , what size plates and how many in each cell ?
To run an ordinary 5 C.-p. 12-volt lamp (taking 375 watts per
C.-p. ) for twenty hours, you will require six secondary cells, with
plates 6 ins. wide by 8 ins. high . Each cell must contain
ten positive
and eleven negative plates, twenty -one in all. For details as to con
struction , etc., see our book, “ Small Accumulators,” price 7d. , post
free.
( 1969) Dynamo. E. J. W. ( Balham ) writes : I have just com
pleted a set of castings for dynamo of the following dimensions :
Armature, tripolar, i 13-16ths ins. diam., 21 ins. long. Field-mag.
nets, cast solid, 2 ins. wide ; cores atins. wide, \in. thick, with
winding space i } ins . long ; yoke, i in. thick. ( 1) I should be
pleased to know what quantity and size wire to wind it with, say to
get enough currerit to charge a 6 -volt accumulator. (2) Whether to
connect in shunt or series. (3) Approximate output.
The best we can suggest will be :-Wind the armature with about
} lb. in all of silk -cover - d No. 24 B.W.G. copper wire, giving
the three sections an equal amount. The field - magnet should
be wound with 2 lbs. No. 26 C.C. wire, 1 lb , on each limb, and con
nected in shunt with the brushes. The machine should be driven at
3000 revolutions per minute, when you may expect an output of
i ampère at 15 or 16 volts . In charging a 6.volt accumulator,
insert an 8-volt lamp taking about 1 ampère as resistance . As a
motor, the current from four good bichromate cells should be used
to supply energy to this machine.
(2021) TemperingCoil Springs. W.P.( King's Lynn) writes: I
find some difficulty in tempering coil springs for gas engine valves.
Will you kindly inform me the best marner to temper them after
hardening ?
The following is one method of tempering spiral springs. Make
up a mixture of 36 parts sperm oil , 4 parts melted suet, and 1 part
each of neat's foot oil and resin -- parts by weigbt. Snear this
mixture evenly over the spring ; get ready an iron gas- pipe large
enough to take the spring easily and make this pipe red -hot.
the spring is a long one it should be mounted on a mandrel and
placed inside the hot pipe. As soon as the oil mixture blazes up
all over plunge spring into a vessel of oil. Some practice is neces.
sary, and thick springs may take two or three firings.
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(2033) Boiler for Model Launch Engine. H. C. ( Heaton
Moor)writes : I want to make a boiler for a model launch engine
with cylinder 4-in. bore. I think the boiler described by you in THE
Modei. Engineer for August, 1899, Query 1248, will suit nicely.
Will you kindly let me know how the ends are fastened on ? Will it
be strong enough if they are just brazed on or should they be
rivetted on ; and, if so , how are ihe flanges
made ?
The simplest way to make the ends of a boiler such as this is to
firstriveta strip ofbrass (about 5-16ths by1:16th) all round the
inside of shell, and about 3-16ths in . from the end ( A , in illus ration).
The end plate should ther be cut to exactly fit in the end and butt
up against the brass strip. The end of the 'shell and firebox plates
can thea be flanged down with gentle blows until they properly hold

A
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The end plate ( B ). The joint should be well soldered (or, better,
braz d ) and the end plaie be stayed with ' s-in. brass wire stays.
At ro lbs. pressure this method will be perfectly safe.
[ 1980] Wimshurst Machine. C. W. G. (Pinner) writes : I
have made a Wimshurst machine with 18 in. ebonite plates, 32
sectors on each , but can only get about in . spark when working at
high pressure ; machine excites directly but sparks very much at
brushes. Standards are beech and frame made of deal , coated with
varnish stain, which looks like thick paint. Are there too many
sectors on plates ? Jars are coated if ins. up. I should be glad if
you would tell me what is wrong. Would it be better if I made
frame of mahogany, and polished instead of varnishing ?
It is quite evident from the machine sparking at the brushes that
it generates freely, but that there is excessive leakage somewhere.
There may be points, roughnesses, or snags about the frame of the
machine, or on the collectors, neutralising or discharging rods.
There may be trailing pieces of the brushes themselves which may
be dissipating the charge. But the most likely place of dissipation
will be in the jars themselves. These may be damp, and would
probably be improved by varnishing ; the proper varnish to use is
shellac dissolved in methylated spirits ofwine . The varnish on the
frame will not influence the result, provided it is dry.
( 2006 ) Solenoid. W. M. (Sheffield) writes : I want to make a
solenoid that will draw a piece of round iron up the centre with an
additional weight of 6 ozs.attached to the bottom of iron. I want
the plunger to be about 3g in . diameter. I would like to run it with
a battery ; but if you think it unsuitable, kindly give me size and
quantity of wire to work it from a 210 -volt lighting circuit, and if a
resistance would have to be inserted. Would like to do without
resistance if possible . I would like plunger to lift up if ins. Please
tell me the length of iron and length of bobbin.
In order to get the desired result from your solenoid, the sliding
iron core must not be of the same length as the coiled bolibin , but
must be of such a length that when it shall have risen to the middle of
the bobbin it shall have travelled through it ins. Let the bobbin be
64 ins. long, inclusive of its heads, and the iron cor , which must fit
pretty accurately, but without friction in thetube, 3ins. long, in.
diameter. The lube of the bobbin may be of brass or zinc, but it
must be split all down one side, otherwise will prevent the
attractive effect of the solenoid . The bobbin should be wound
evenly from end to end with about 6 lbs. of No. 18 S.C.C. wire.
The current required will be about a ampères at 6 volts pressure .
Six good dry cells, in series,would work this for a short time, or at
intervals ; but three accumulators, or three good Fuller cells, would
bebetter. The 210 volt circuit, unless a resistance of about 105
ohms were inserted, would be about 3.6 in . diam.; and so that the
iron core should not rub against the inside of the tube, it should
have a brass guide rod - above and below -running between grooved
pulleys.
[2074) Model Loco . M. B. B. ( Loughborough) writes : You
very kindly say , in the February issue of THE MODEL ENGINEER,
that you will be glad to give any further information about Mr.
Pearce's engines. I am now making a 2 in. scale model of a Mid
land 4 -coupled bogie , but many things in Mr. Pearce's drawings are
ofgreat help. Could you tell me whether the check valve, shown at

the end of the water pipe where it enters the barrel, is a dummy or
not? I see Mr. Pearce putsatapin thepipe under the footplate,and
with this does he dispense with a valve ? if he does, I can do the
same. I also thought of sending my supply water into the barrel
just in front of the throat-plate, and putting a dummy valve box and
tube in front for look only. Would there be any objection to this ?
A real difficulty which meets me, is how to make a small water
gauge. If one of your knowing readers would send a sketch to your
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" Queries and Replies ” column, of some dodge for making one, say
1 in. long with a 3-16ths in. tube, I am sure hewould supply a much.
felt want to the groping amateur. Personally also , I should be de
lighted to see some day, a sketch of how to make a vacuum brake
arrangement, suitable for smallmodels, and so , I have no doubt, would
many others. I need not say how pleased I am to have discovered
yourpaper, it is just what an amateur like myself wants. I wish it
every success.
The check valve, which admits feed water to boiler, is real,
and is generally in working order, but the tap under foot -plate
is to stop any water leaking back from boiler if valve should not be
right on its seat. The valve may be omitted when a tap is put at
end ofpipe, and it would notmatter much ina model where the feed
water is pumped into the boiler, so long as it is below water level.
But it is best to send in the cool water as far away from firebox as
convenient. In some locomotives the delivery pipe and check valve
is attached to back plate of firebox, but the waier is conveyed to
front end of boiler through an inside pipe.
( 1524) Model Fire Engine. A. R. P. ( Huddersfield ) writes :
Will you please tell me what size (diameter and stroke) of pump
would be suitable for a model steam fire engine with steam cylinder,
1 in . bore , 1 in. stroke ? Please give also sizes of suction and
delivery pipes, and best working pressure. Should an air vessel be
fitted ? What size and kind of valves to suction and delivery, and
size of flywheel ? A sketch of proper fire engine boiler would be
much appreciated.
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The size of pump to be used with a steam cylinder , 1 in . bore by
1 in . stroke, should be 5. in . bore by 14 in. stroke. The water
cylindermight be made as large as in. , but would be more satis
factory if it were only so in . Steam pressure should be from 30 to
40 Tbs pressure per sq . in . Sketch of boiler and firebox above.
The water tubes had better be s in . diam. , ind 6 would be about
the right number. If more were put in the draught would be
seriously interfered with, besides the mechanical difficulty in getting
them in . Valves should be
ubber and same size as the delivery
and suction pipes. Flywheel, 6 ins. diam . ; size of suction pipe,
3g in . ; size of delivery pipe, 5-16ths in. The use of an air vessel is
of great advantage. The pump " sucks " at once , directly the en
gine is started, and the jet ihrown will be very steady and constant.
The American naval exhibit at Paris will undoubtedly
prove most interesting, and the models of the vessels
which destroyed the Spanish fleets at Manila and
Santiago will probably be as popular as any exhibit in
the whole Exposition. Models have not been made
of all the ships, but of types of war vessels. They are
now on exhibition in Washington in the State, War,
and Navy Building. The models were constructed at the
Washington Navy Yard , and are exact reproductions of
the vessels to the smallest detail. A model of the Maine
will probably be the most interesting to the average
visitor. The model was built prior to the destruction of
the battleship in Havana Harbour. A working model of
a dry dock will also be shown . It is an exact reproduc
tion of the timber dry docks which are to be built at the
Portsmouth, Philadelphia, and Mare Island yards.
According to the Marine Review, a model of the Illinois
class will be exhibited in the dry dock . It can be docked
and undocked just as the actual ship would be. Facilities
are to be provided showing how the ship can be floated,
and a complete system of piping and valves is provided so
that the dock can be filled or drained. A model of a
travelling crane is also provided.
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Clockwork Motors.
We are glad to be able to direct the attention of our readers to a
ofsmall clockworkmotors
being supplied
“capital
Þittlerline
" Company,
144, High Holbornnow,
, London,
W.C. bythe
These
are stocked in three sizes at 78. od .. Ios. 6d ., and 158. each, and are
suitable for driving working-models, musical boxes, Scientific
apparatus, and shop -window attractions ; and also for other pur.
poses where a light continuous driving power is required. We
understand that several of these motors have been fitted to model
boats with very satisfactory results. The 155. size will give a steady
driving pull of 10 to 12 lb. on the main axle for a period of eight to
ten hours for once winding. Another speciality handled by the
“ Pittler " Co. is a range of small slide-rest too sfor ordinary metal
turning. These are splendidly made and finished , and should appeal
very strongly to those who like to use neat and correctly -formed
tools. They are sold singly or in sets, full particulars of which may
be had on application.

Supplies ,

The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use.)
Built Model Yachts.
The Clyde Model Dockyard and Engine Depôt have a new design
of built model yachts for 1900, and from all accounts these should
prove satisfactory models for all-round sailing. Tests bave been
made which show them to be better in all respects than the previous
excellent boats from the same firm , and they are as smart as can be
desired . The hulls are of teak and yellow pine planks , alternately ,
riverted to asb ribs with copper rivets, and the sails are of special
sailcoth for models. All fittings are brass, a new patent quadrant
steering gear is fitted , and the price is 125. per foot, with polished

--

THE CLYDE MODEL DOCKYARD'S LATEST Model .
stand complete Those interested should send a id . stamp for the
Books for the Amateur.
Mr : M. Cole, 194, Burton Road ,West Didsbury, Manchester, is
new list , to the Clyde Model Dockyard ,Argyll Arcade,Glasgow ,N.B.
Models.
Pumps
for
the author of a number of very well printed and clearly written
Hand Force
A well-finished piece of work is a sample model force or feed
books on subjects dear to the amateur'sheart, and some of these
water pump which has been submitted to us for inspection. It has
productions lie before us for inspection . Such subjects as cycle,
a steel lever for hand pumping , and the plunger is about 5-16ths in.
brazing and enamelling ,metalsurface finishing , metalscrewing, and
diam . The valves are steel bicycle balls, which provide a perfectly
making stocksand dies, metal drilling anddrill making, book :
tight joint. The finish is very creditable, parts being turned bright,
binding, & c. , are amongst those chosen for review , and we are glad
whilst the rest is enamelled a nice green. The price of this useful
to note that the information given is of a practical and concise
pump is very moderate and may be obtained, with other particulars,
nature. In one, the means of soldering gold , silver, aluminium ,
fromGeo. Goodman ,EastHayes, Bath , mentioning The Model
copper, &c., is dealt with, and this should he of much use in the
ENGINEER when corresponding.
hands of the unpractised metal worker. Particulars and prices will
“ Reliance " Volt and Ammeters.
be sent on application to Mr. Cole as above, and The MODEL
The pressing need for cheap electrical measuring instruments has
ENGINEER should be mentioned when writing.
lorought many new types into the market, One of the latest is sub .
For Amateur Clock -makers.
mitted to us for inspection by Mr. Thomassin . This is a voltmeter
Amateur clock -makers and repairers, and we believe there are
of the solenoid gravity type, calibrated by hand , and guaranteed by
many such among our readers, may be glad to know of an address
ehe vendor to be correct. Voltmeters read up to 15 volts , ammeters
where tools, partsand materials of all kinds for this class of work
to 5 ampères, and both instruments are well finished in brass, and
may be obtained . Messrs. W. Horseman & Co. , 72, Clerkenwell
are 3 ins. diam. They may be purchased from F. A. Thomassin ,
Road, London , E.C., issue a useful price listof these goodsin which
modeller, Broadway, Streatham .
the contents are alphabetically arranged, thus rendering it very easy
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or reference. Among the items we notice balances, bows, box-dust,
case springs, cylinders, detents, dials, escapements, glasses, gongs,
hands, hairsprings, mainsprings, specially refined clock oil, pen
dulums, pinions, pulleys , swivels, weights, wheels, and wire.
Messrs. Horseman & Co. also keep a good stock of clock -makers
tools, many of which are useful in model-making work generally:
For example we may mention smallfiles, pin -vices, screw plates, and
taps,
pipes, pliers,
small calipers,
drills, & blow
c Another
usefulcutting
sectionnippers,
of theirpinion
stock gauges,
is that
devoted to small screws, in iron and brass, from 1-16th in. diam .
upwards. Complete lists may be had post free for 6d.
Home-made Motor -Cars.
In spite of the “ slump " -exaggerated by all the opponents of
mechanical progress - the motor-car is going ahead. Considering
the praiseworthyefforts of motor firms to popularise the thing, this is
notso very surprising. Amongst other matters, the question ofhome.
built machines has come to the fore, and such firms as Messrs.
Smith & Dowse supply now all the necessary castings,forgings, and
other accessories. We have before us the working drawings of a
34 in. X 45 in. oil motor, of excellent design , by theabove-mentioned
firm , and those readers of THE MODEL ENGINEER who are suffi.
ciently advanced, would do well to put themselves in possession of a
good motor-car or tricycle, by purchasing the parts and doing the
work on them at home. The address of the firm is Isleworth ,
Middlesex.
A Cheap Set of Electro -motor Parts.
We can recommend those of our electrical readers who are
contemplating the construction of their first motor to note the
merits of the complete set of parts for the " Knapp" electro
motor as supplied by Archibald Wright, Islington Electrical Works,
318 , Upper Street, London, N. The type of machine may be
judged from the accompanying illustration, which shows the various
parts mounted on a card. The set includes base board, field -magnet,
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and armature, wire, screws, brushes, and, in fact, everything requi
site. The armature, which is of the tripolar self-starting type, is
turned and commutator fitted , and tbe whole ready for winding at
once . Full printed instructions accompany each set, and the
beginner will do well to purchase such a set for a start, and so
eliminate any special likelihood of failure . The price, gs. , is most
reasonable.
Catalogues Received .
The “ B ” Manufacturing Company, Barrow -in-Furness. The list issued by this company deals with portable electric lamps
for cyclists , photographers, dentists, surgeons, and for advertising
purposes. The “ New Barrovian " electric cycle lamp gives a light
of from 4 to 8 hours, and weighs 16 ozs. when fully charged. The
cell is of vulcanite and its dimensions are 474 X 3 % x 14. The
charging is accomplished in a few moments by merely inserting
fresh solution, no dynamo or charging current being needed.
Readers interested in small electric lights, or in electrical novelties
of any description , should communicate with this company. The
list will be sent post free on application.
James W. Carr & Co., 35 , Queen Victoria Street , London,
E.C. - From this firm we have received a well-printed four-page
illustrated list of milling cutters , metal-slitting saws, reamers,
straight fluter drills, and steel blanks for cutter-making. Messrs.
Carr & Co. will be pleased to forward a copy to any reader of The
MODEL ENGINEER on receipt of request.
Robertson's Autocar Agency, Bridge Street, Peterborough,
-A descriptive circular devoted to the " Rouxel " motor- car and
the " Rouxel " motor -tricycle has been issued by this Agency . The
car is of French construction, ofthe four-wheel type, and is driven
with electric ignition. The
by a 24 h..p. “ Aster " petrol motor
tricycle is fitted with a 2 h..p. 66 De Dion Bouton motor.
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The Model Supply Company, 4 , Balfour Street, Bradford.
This company have now added a model- yacht department to their
business, and have just compiled a newseparate list of model yacht
and ship fittings. This may be had post free for itd. They inform us
that they have made patterns for the prize model locomotive design
published in our last issue, and are now prepared to supply com
plete sets of castings, forgings, and materials for building this
engine.
H. W. Van Raden , 7, Ellys Road, Coventry :-Mr. Van Raden
is the importer of electric accumulators with patent woven -glass
carriers or plates for holding the active material. The principal
advantages claimed are that they are extremely light, they retain
charge for a long time, and occasional high discharge does not
damage the electrodes. Lists, with complete particulars and prices,
may be had on application.
P. Pitman, 64 , Stanley Road , Halifax. - Mr. Pitman has sent
us his latest circulars describing his “ Demon . water motors of
which two new patterns, No. oo and No. o have been added . For
amateurs who wish to fit up their own motors, Mr. Pitman supplies
complete sets of castings, forgings, and all parts, at prices ranging
from 55. per set upwards. We have also received circulars of the
. Hector gas and oil engines, and the cyclone blowers and ex .
hausters. A complete set of lists will be sent free to any reader.
Row and Barnett & Co. , Ltd. , 74, Northumberland Street,
Newcastle -on - Tyne - From this firm we have received a large 4-page
list of electrical and scientific novelties, including pocket accumula
tors, electric jewellery, cycle lamp sets, electro-motors, dynamos,
shocking coils, batteries, small gas engines, electric bells, telephones,
lamps, model engines, & c. A cash discount is allowed off many of
the prices marked in the list. It may be had post free for id..
c . Nurse & Co., 182 and 184, Walworth Road, London, S.E.
This well-known firm of tool-makers send us their new enlarged
edition of their illustrated catalogue, which is full of useful matter
interesting to the wood or metal worker. The catalogue runs to
over 300 pages and has hundreds of illustrations of every variety of
work . Messrs. Nurse's speciality may be said to be planes,of which
a large variety is listed , suited to all purposes. Other items are
well in evidence, and the inclusion of several new articles makes
this altogether one of themost comprehensive catalogues in its line.
The price of this list, if The Model ENGINEER is mentioned when
writing, is 6d .
6. Cussons, The Technical Works, 104, Great Clowes Street,
Lower Broughton, Manchester. - Messrs. Cussons send us their
illustrated descriptive list of technical instruction apparatus, speci
ally made for the use of engineering, building construction, machine
drawing, and other technical science and art classes, The special
features which are claimed by the firm for their manufactures are
excellence of design, high quality of workmanship, rigidity of parts ,
adaptation for obtaining quantitative results and good value for the
prices charged. To judge from the illustrations (which are numerous)
in the list before us, we should say these claims are well founded .
The models are strikingly accurate representations of their larger
prototypes, and a photo-group of some forly specimens of engineer
ing details might easily be taken for a picture of the original objects
themselves. No modern technical school can do without such
apparatus, which is an aid to rapid comprehension of many intricate
details, and this firm can show a good array of colleges to whom
they have supplied such models and technical apparatus generally.

Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated, when sendingcontributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
soby making an appointment in advance.
This journal will be sent post free to any address for 35. per
annum ,payable in advance. Remittances should be made byPostal
Order.
Advertisement rates may be had on application to the Advertise .
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and allnew apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avendo,
, E.C. dence relating to advertisements to be addressed to
London
All correspon
the ADVERTISEMENT MANAGER, “ The Model Engineer, " 6, Farring.
don Avenue, London , E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward, Limited,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 12, Cortlandt Street, New York , U.S.A., to whos
all subscriptions from these countries shouldbe addressed .
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How to Build a Portable Work
shop .

By “ NOMAD . "
' HE chief consideration in a portable workshop is
portability, and every other question must be of
THE
secondary importance. Portability is to be attained
by two principal means, one being to make all the parts as
small and light as may be reasonably possible ; the other
that all the sections be fastened together with bolts, so
that they may be easily and expeditiously taken a part.
8
8

larger or smaller shop, or to use sheets of different sizes.
The best plan will then be to lay the sheets of iron out on
the ground, and make the various pieces of framing
to suit; this will avoid cutting, which is an extremely
troublesome job with corrugated iron. In most
cases it will be found that this material is cheapest
when bought in standard lengths of 3 ft., 3 ft. 6 ins.,
4 ft . , 4 ft . 6 ins ., and so on, and in standard widths
of 2 ſt. 3 ins. , with 3.in. corrugations, so that it is
most desirable to adapt the framework to suit one of
these sizes. In the present case , sheets of the standard
width and 3 ft., 6 ft., and 9 ft. lengths are chosen , and
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Fig. 1 .
Although a shop constructed on such lines may not be
quite as strong as the ordinary fixed erection, the amateur
whose place of residence is a temporary and not a per
manent one, must remember that portability is an
important consideration in his workshop.
The building is to consist of wooden frames, upon
which sheets of galvanised iron are to be fixed by nailing.
As these sheets are usually supplied in standard sizes, it
is best to make the frames to sait any convenient size
which may be most readily obtainable. The sketches
which illustrate this article, while they are dimensioned
for one particular case, may be taken merely as guides to
the builder in the event of his deciding to erect either a

FIG. 2.
the workshop made about 18 ft. 4/2 ins. long and 12 ft.
wide inside. Reference to the perspective sketch of the
finished building ( Fig. 8 ) will show the general character
of the construction .
The four walls consist of fourteen framed sections,
which are shown separately in Figs. I and 2. These
sections are of the simplest construction, 2 - in. or 24 -in,
quartering ” being used , and the corners may be halved
or framed and nailed up. The middle cross - bars should
be tenoned into uprights and door posts, and the latter
similarly fitted to top and bottom frames. Of course , all
bolt holes must be drilled before the corrugated sheets
are fixed , bolts / in. diameter being suitable. The plan ,
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Fig. 3, shows how the side sections are to be bolted
together.
In order to cover the joints between the various sec .
tions, care must be taken that the frames are smaller than
the iron sheets, so that the latter may lap over one
another. This is shown at Fig. 4, where A is a side and
B a corner joint. If the iron is fixed exactly as shown ,
one sheet will fit closely and accurately into the next and
make a reasonably tight joint.
The gable ends ( A , B , Fig. 2 ) , may be made in two
frames each as shown , or each end may consist of a single
frame. They are covered with the same material, which
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tives if these are anything above quarter- plate size, and
make the sashes suitable to take such sizes. If desired ,
one or both ends of the shop may be provided with win
dows at D , Fig. 2 , the iron reaching only half-way up.
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FIG . 3.

has to be cut to suit . By making the angle of the roof
45 degs. , the sheets may be cut to best advantage, as the
cut-off portions of one side will work in for covering the
other. The roof is further supported by three skeleton
trusses ( Fig. 5 ), which also assist in tying in the walls of
the building by means of bolts passing through at B , B,
( see also B , B, B, Fig. 1 ) . The roofing sheets are carried
on the purlins, P , P, shown also in the half- plan of roof,

-PURLIN
SCREW
Roof TRUSS
FIG. 6.

Such a workshop will probably have mother earth for
a foor, but even in this case the frames should be raised
from it a few inches. A few bricks, 2 ft. apart, would
do this effectively, and a thin board nailed on inside
would keep out thedraught by reaching to theground. All
woodwork should have two good coats of paint. This is
imperative, or money is thrown away in such a building.
The iron should not be painted until the surface has

Fig. 7 .
6 : 1* : FRAME
B

FIG . 4.

DETAIL OF
JOINT AT B.

B

become roughened by weather, say, a year after erection.
Galvanised iron lasts a long time, but a coat of paint
every other year is all the better. Holes may be punched
in the sheets with a steel punch on a piece of hard wood.
All holes in corrugated iron should be made in the ridges,
not the hollows, and this is of vital importance in the roof.
This is illustrated at Fig. 7, where A showsthe proper
place for the nail, and B the wrong place. The reason
for this is in the fact that water readily gets into the hole

SKELETON TRUSS

FIG. 5.
Fig. 6, and these may be halved at the middle, C, Fig. 6,
so that each side of roof is in two parts. The corrugated
iron should here make a good joint, overlapping two cor .
rugations, i possible, and the sheets on both sides of roof
should meet close at the top. The bottom edges should
project a few inches, to form eaves. A capping of
curved ridge iron would be а great improve
ment, both as to appearance and — especially - comfort.
The window -frames may be advantageously made to take
out, but there is nothing to call for special instruction in
making these. It is usually an advantage to have the panes
rather small in a workshop window , as an unlucky hit
has less far-reaching effects than on a nice large sheet of
plate-glass ! Those who have amateur photographer
iriends will do well to bargain for the " rejected ” nega

CAPTAI

Fig. 8.
when it is placed in the hollow ; water is a deadly enemy,
and must be given no encouragement whatever .
In conclusion, mark all corresponding joints just as you
would if you built a sectional bridge for the Atbara, then
you need not spend the first fortnight getting the parts to
fit. If weightis not a great object, the house may be
lined with thin matchboarding, to the greater comfort of
yourself and the advantage of your tools.
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Make a

Model

Quick

Firing Gun .
By A. O. WOODWARD.
N
IN from using the name isMaxim -Nordenfeldt ; for,
though it is in outward appearance and in essential
working parts a Maxim-Nordenfeldt quick -firing gun ,
several details which, without costly tools, would be diffi
cult to construct have been omitted . These omissions,
by the way, will not interfere with the working and firing
of the gun; and, where any part has been omitted , or
simplified , it will be mentioned , so that , if wished , they
may be inserted. It may not be out of place, before pro
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plained later. Of files, a good variety will be required ;
among the larger a second - cut and a dead -smooth will be
necessary ; and of the small files a variety of flat, square,
round , half-round, etc.
As there is a quantity of gun -metal and brass -work to
be done, the reader will find it to his advantage to pos
sess a vice with lignum vitæ jaws. These can easily be
affixed to a vice with removable jaws ; should it be of the
ordinary variety, a pair of jaws, of any hard wood , made
to fit over the others, will be found useful. This is really
necessary, for it is well known that work gets badly
marked in a vice without any protection . The larger
sized screws in the model can be made, but the smaller
ones may be obtained from Grimshaw & Baxter, 33 , and
35, Goswell Road, Clerkenwell , London, E.C. Their
speciality in this line is known as the “ Progress " screws,
which are beautifully made and finished. Screw.plates
and taps to gaugewith the screws can also be obtained,
as well as the steel wire, in foot lengths, emery buffs, etc.
Another implement, which may be obtained from the
same firm is á Vernier gauge. For exact work this is
indispensable, and will be readily appreciated by ama
teurs ; it may be used for the purpose of gauging thick .
nesses, for testing squareness, measuring , marking
out , &c. The following is a list of the screws required ,
together with the names by which they are classified :
I doz. pillar screws (Progress, English ) gauge 12
1
IO
Swiss )
bar
12
2
(
cock
4 ,
18
English )
The following cannot be obtained long enough in the
Progress variety : -3 doz. pillar screws, gauge 14 , thread
of screw , 3-16ths in. long. When ordering Progress screws
it should be mentioned that the longest screws made in
each gauge are required.
In making the larger screws required , leave the heads
perfectly fiat ; for slitting the heads use a fine hack saw in
preference to a file ; and in all cases harden and temper
the screws.
The nuts and bolts can also be made, and there is
infinitely more credit in doing so than buying them ; and
apart from this reason, those usually supplied for model
work are of very inferior metal.
A good plan for cutting wire down for the thread,

)

ceeding further, to give a brief account of guns since
the early muzzle-loading type were used.
Breech -loading guns were first introduced in England
in 1859, but were abandoned in favour of muzzle-loading
some six years later. The type used at the former date
was the Armstrong breech -loading system . This con .
sisted of a hollow breech screw, through which the gun
was loaded ; a vent- piece, or plug, was then let down
over the charge, and the breech screw brought up to keep
it in place.
In 1880 the interrupted -screw system was adopted, and
is, with some modifications, still used , though principally
for heavy calibre guns. It consists of a solid steel breech
furnished with a screw thread of the requisite pitch, fit.
ting into a female screw in the gun. The surface of the
block is divided longitudinally into either six or eight
parts, and the thread planed away from alternate por
tions. In the gun the parts corresponding to the smooth
portions on the breech block are left, and those between
them slotted away. By this method, after introducing
the breech block into the gun , a turn of one sixth or
one -eighth sufficed to secure it , and, vice ver så , enabled
it to be drawn out, and a carrier, hinged to the gun,
swings it clear of the bore.
The rapidity with which the charge could be repeated
appeared to leave nothing to be desired, but the more
recent introduction of quick -firing mechanism has been
eagerly adopted. Guns of this latter description are
made as large as 6 ins, in the bore, and fire a 14- lb. pro
jectile at the rate of 30 or 40 rounds a minute.
In these guns, the recoilis utilised to open the breech,
set the trigger, and extract the empty case. It is a model
of the latter type of ordnance of which I propose to ex.
plain the construction. This gun, by the way, must not
be confused with the Maxim machine gun, which is
entirely automatic, and of a much smaller calibre.
A few words now regarding tools. The lathe, of
course, comes first ; this should be a screw -cutting lathe,
with either 3/2 in . or 4 in. centres, and a 4 ft. bed . This
length of bed facilitates the boring of the gun, though a
method for using a 3 ft. bed for the purpose will be ex

(
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especially when several of the same gauge are required, is
to drill down a piece of steel 2 ins. long, to the depth of
an inch, and after turning the end up flat, form it into a
cutter with four cutting edges. Fig. 2, under the heading
of tools, will clearly show what is meant. A useful set
for work on the model would consist of three cutters with
3-32nds in . , 's in . , 5-32nds in . holes respectively.
Nearly all the screws require the heads counter
sinking, and to do this nicely and leave the bottom of the
312704
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counter-sink square, cutters made in the following manner
will be found useful : -- Select a piece of steel slightly
larger than the head of screw. At one end turn a small
pivot, leaving the shoulder perfectly square, and then
polish part of the steel to the diameter required. File
away on two opposite sides, taking care that the pivot is
not touched while doing so. It should then have the
appearance of Fig. 3 , and the edge of the shoulder left
will require sharpening, and the cutter hardening and
tempering to a straw -colour. Hardening, by the way,
should be done in oil, and , after tempering, the cutter
should be dipped in oil again to prevent further softening,
The pivot must be made in proportion to the size of
cutters, one third the whole diameter will be found to
answer satisfactorily.
When fitting screws, drill a small hole the size of the
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This may be made of spring steel ys in. to 38 in. , and
about 6 ins. long, the length varying with height of
centres. On one end rivet a pin , 3.16th in. diameter
and } in. long, and if this be made with a sboulder, it
will be more secure. A hole will be required in the head
stock for the latter to fit into, and it should be drilled
about an inch above the lathe bed.
Near the centre of the index another pin is fixed ( the
position of this will depend on height of centres) on the
opposite side to the other, and must be tapered , to allow
it to fit securely into the holes in disc. Fashion the
other end into a handle for lifting the tapered pin out of
one hole into another. The illustration Fig. 1 , tools,
will show this part, and its application to the disc, which
is shaded .
A guide for filing level and accurately, in conjunction

BOURNE

MODEL QUICK -FIRING GUN (Right-HAND View).
pivot on cutter, and then countersink to the right depth,
using oil in the operation, otherwise the pivot may be
twisted off. Drill the rest of the hole to size required for
tapping. As this usually leaves a bur at the bottom of
the countersink, the cutter should be introduced again to
clear it.
Should the reader possess a lathe with a divided head
stock , the nuts, bolts, and squares required will be easily
made. If not , the following will prove a useful adjunct
to any lathe, and is easily removed or applied.
A piece of in . sheet brass must be turned into a disc
24 ins. or 3 ins. diameter, with a hole through the centre
large enough to allow it to fit on the nose of headstock.
The chuck , when screwed on , will keep it firmly in posi
tion . Drill twelve } in . holes round at equal distances,
about ys in. from edge of disc . An index for keeping
the disc from moving, when filing, is now required .

with the former, is made as follows : - The generalform
of the rest is in the shape of the letter Y. Turn the lower
part to fit into the tool- rest holder, and at each of the
other ends drill and tap a hole to
in. diam . Into
these fit two screws, with heads 16 in. diam . and
shoulder i in. long by 5-16ths in. diam . Each screw
supports a hardened steel roller, working freely on the
shoulder. Make the latter of fin. steel, with a shoulder
at the end oppositeto the rest , to prevent the file from
slipping off the work, or on to the chuck.
Flexagonal headsand squares can be made to any size
by either raising or lowering the rest, and if the bottom
lug is graduated, any number can be made to one
size.
When using this tool it will be found easier to file and
polish one side before proceeding with another ; for, after
filing as far as the rest will allow ,an emery buff will always
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be found to give sufficiently to polish that side without
lowering the rest.
And now, before commencing the actual work, may I
draw the attention of the reader to the two illustrations
of the model ? It will be observed that it is a result worth
working for, and one which, if properly constructed ,
cannot fail to please, owing to its very graceful appear.
ance, and to the interest which a model, out of the
ordinary run, naturally creates.
The working drawing should be done first, and as those
given are to scale, they need only be copied or traced.
The model has been designed to fire a '22-13-45 car
tridge, this size being necessary to obtain the requisite re .
coil. A larger cartridge may be used if the gun is con
structed in proportion to the bore. It would be as well,
before commencing work, to obtain a specimen cartridge
of the size you intend using.

IOI

Hi is fixed will have been turned sufficiently to cock
the hammer — which is effected by forcing back the cock
ing gear G, working between two cheeks on the firing pin
F - to lower the breech block A and to extract the empty
shell.
The large curved spring O ( Fig. 9 ) is put in tension by
the roller N, attached to and working in the cam M.
The tendency of this spring is to close the breech , but the
breech block cannot rise until the extractor ( the shaded
part above the rocking shaft H , Fig 1 ) is pressed forward
by the introduction of a fresh cartridge. When this is
done the extractor moves forward and liberates the block
A ; then the spring O , from its action on the roller N,
turns the rocking shaft and closes the breech . The pat
terns required for the gun will be eight in number.
Those for carriage and mounting are described later,
when that part of the gun is under consideration.

BOUPHE

MODEL QUICK -FIRING GUN ( LEFT- HAND View ).
Fig. I skrtys a vertical cent al o action , when the breech
is closed and the gun in the firing position. Fig. 9 shows
the gun after recoiling to the fulldistance. In this figure,
the outlines of the gun seen behind the box containing the
recoil mechanism are not drawn in that position , for
reasons given later, the centres Hi in actual working
being at M. The drawings here referred to will appear
in the next issue.
The action of the gun is as follows :-C ( Fig. 1 ) is the
cradle or case in which the barrel B is free to recoil as
far as the stop, on which , by the way, is fixed the foresight .
As the gun returns to the firing position - owing to the
pressure of the spiral spring on the piston E —the pawl L
(Fig. 9) rotates the cam M until Mi is brought into con
tact with it , and removes it from the catch on M. At
this stage the rocking shaft H ( Fig. 1 ) on which the lever

Mahogany, with a good close grain, is the most suitable
for paterns, and when the latter are finished, may be
either coated with shellac varnish or enamelled. Allow .
ance should be made for shrinkage and working, and
care taken to slightly ta per those parts which are pressed
most deeply into the sand, so that much cleaner casting
will result. The patterns may be either sent to a local
firm , or if really good castings are required, send them to
Broadbent, of Leeds, who do any quantity, however
small. The barrel B, and the breech end D, are two
separate castings, being united by a female screw in the
barrel and a male screw on D. Make the pattern for
the barrel an inch longer at the taper end. In turning,
this end is apt to get marked, and so the extra piece can
be cut off when finished . The breech end , in which the
breech block slides, consists of three sides ; the centre
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one, to which the gun is screwed , being thicker than the
other two and continued lower to hold the bearings of
rocking shaft (see D , Fig. 1 , and D D D , Fig. 5 ). In
the left-hand corner of D, in the latter figure , is a small
square of metal, D 2 , which is continued vertically as far
as the bottom edge of that side ; Fig . 6 will show this
clearly. Provision should be made in the pattern for
this, and also for the male screw. The cradle C will
require a core cast through it, 34 in. in diameter, the
shaded part (Fig. 1 ), being the section of same.
The cylinder E will be easier to construct if cast solid
and drilled out after.
The plate T (Fig . 1 , central section ; Fig. 7 , plan ), will
also be better if cast solid, for then the centres for C and
E, which are secured to it , can be marked off, and the holes
turned to size. To this plate , the box containing the
recoil mechanism , is also fixed by means of a small
bracket (A, Fig. 7).. As this plate and the parts fixed to
it do not recoil, it is necessary to keep the recoil -box
clear of the breech end, and for this purpose, that side of
T to which it is fixed is allowed to project a little, as
shown in Fig. 7. The purpose is still more clearly given in
Fig. 6, which shows the clearance between the box and
the breech end. All the parts mentioned should be cast
in gun -metal.
The recoii-box, consisting as it does of a good deal of
sheet brass, will be better if the square frame P (Fig . 9)
is cast in brass, and then the bracket A ( Fig . 7 ), of which
the horizontal section is also given , may be of the same
material. Sheet brass & in. thick , 16 ins. by 6% ins.
and 3-16ths ins. thick , 4 ins. square, rolled perfectly flat;
also three strips of good mild steel, 12 ins. long, 14 ins.
wide, and I in ., 3. 16ths in, and ' s in. thick respectively .
These should also be rolled , and, together with a strip of
double shear steel, 12 ins. long, 4 in . wide, and 1-16th in.
thick , may be obtained through the local ironmonger.
The breech block , with which everything, more or less,
is connected , will be made first. A A A (Fig . 1 ) shows
the right-hand size of box (looking toward the muzzle ),
Fig. 3 the back, Fig. 4 the front and section of front,
Fig. 4 I the left hand side, and Fig. 5 the top. The
block may be constructed entirely of steel, or, if desired ,
of brass, with the front plate of steel only . The latter
method will give good results, and is, in the matter of
fitting screws, easier to make. The back extends the
whole width between the two sides of breech end i in.
by 15-16ths in. vertically ; the top of breech fitting over it ,
bringing the total height to if ins. Mark this out on
whatever material, } in . thick , it is decided to use,
1• 16th in. larger all round . File to this size and true the
inner face by filing, and then grinding on a small piece
of plate glass, with emery and oil ; do notcut away more
metal than is necessary to obtain a flat surface.
The right-hand plate is next made ; the size is 15-16ths in.
vertically by t in. , the back , top and front plates being
fitted to the three edges of it. Leave it also 1-16th in .
Now the edge to
larger, and proceed as with the back.
which the back plate is fitted requires filing verysquare
and straight, and to do this accurately use ihe following
method.
A piece of boxwood 172 ins. square by 2 ins. long will
be required. File two of the sides perfectly square with
one another, garging frequently ; a file, dead smooth , is
then laid on the bench, with the handle away from the
worker, and firmly secured to prevent it from slipping,
The metal , after the edge has been nearly filed to the
size required, is held agaicst one of the trued sides of the
boxwood (the other being laid on the file) with the edge
which requires filing, resting on the file. The whole is
then rubbed against the latter, care being taken to put
the pressure on the metal ard as little as possible on the
wood . Examine every few strokes, and test with the
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gauge to see that all is proceeding satisfactorily. The
boxwood will require trueing occasionally. The front
edge is then done in a similar manner parallel with the
back, the width being 4 in. , as mentioned previously.
The two plates are next joined together by screws, the
positions of which are shown in Fig . 3. Remember that
the screus, bosh of the back and front, are tapped into
the sides. The size required for the block are the bar
screws, Swiss, gauge 12 , and they must be tempered
slightly, being rather hard , and likely to break with the
concussion. The heads are counter-sunk slightly beneath
the surface, otherwise they will be liable to catch on the
breech end. The left hand plate is 15 16thsin. vertically
in. in the difference between this
by i in. , the extra
side and the other being allowed for the projection under
the front plate (Fig . 4-1 ). The edge which is fitted to
the back , is done as previously, though the inner face
need not be touched. Now cut away the part shown by
the dotted lines, for the front plate to fit into ; the dis
tance between the back and front should then be exactly
34 in.
Fix this plate to the back , spacing the screws as
formerly, and particularly observe that the outer faces of
each plate are parallel with one another, and slightly
over i in . apart, so that they may be ground to that size
after.
The front plate is made of 18 in . steel , and is i in. by
II . 16ths in. File 1.161h in. larger, as previously, and
true the bottom edge and inner face to fit accurately in
the recess cut in the left hand side, the position of the
screws which fasten it to that plate being in Fig. 4 .
As the screw on the opposite side is the last one
required to hold the four sides together, care should be
taken in fitting it, so that all four sides may be square
with one another. It is a good plan to file a piece of
hard wood square to fit in between the sides accurately,
and then , while keeping them pressed up to it, fitting the
screw.
Before making the top, all the sides should be ground
square with one another, in every way, using tripoli and
oil, not emery, as itcuts into the metal, andis extremely
difficult to get rid of after.
Mark off the top edges square with the sides, and file
and grind it accurately to receive the top. This is of
3-16ths in. brass, and the size is shown in Fig. 5, the
central vertical section in Fig. 1 , and end view in Fig. 3.
A circular groove is cut in it,in a slopirg direction ,
shown by the dotted lines in Fig. 1 , to free the cartridge,
and to act as a guide when inserting.
As this weakens the plate at the front end, another
one, of a triangular section , is fixed underneath it ( Fig. 1 ).
Cut the brass for the top slightly larger, and grind the
inner face. Make the triangular plate of in . brass ; it
extends across between the two inner faces of the slide
plates, and fits up against the front plate , as shown. It
may be secured with soft solder, or brazed, if preferred.
The top is then screwed on, and while going this keep
the triar gular piece pressed up against th . front plate,to
take part of the thrust that plate receives. Turn the
block over and mark on the inner face of the top plate,
both inside and out, where the edges of the four sides
meet it. Mark the position of the screws ( Fig. 5 ), and
drill the holes in the top plate from that side, and thus
ensure the screws being in the centre of the edges of the
vertical plates.
The under edges are filed parallel with the top ones,
and will be better if done while the box is together. A
stay is fixed across from side to side at the bottom of the
block , and the section of it is shown by the small shaded
square in front of the trigger ( Fig. 1 ). Make it of steel
and let it into the sides, a small screw being then passed
through each end of it , and the end finished Aush with the
sides.
( To be continued . )
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into a can of paint, and then set it aside to dry, thereafter
applying a second coat of paint in the same manner.
Also give the head of the screw , and about %s in. of the
screw itself, two coats of paint. Then get some thin
asbestos cord, and wind it round the screw , the head,
and the wire, between the points indicated by the arrows
(see Fig. 2 ), so that the metal cannot touch the tube any.
where. It is then ready for the tube.
Put the screw through the hole in the end of the tube,
fixing an asbestos washer over it , then a brass washer,
and after that screw down a nut as tight as possible, so
that the tube is perfectly air-tight when you blow into it.
The tube and the wire should then be tested for insula
tion. To do this a galvanometer will be required, and
must be connected as per Fig. 4 - viz ., one terminal of
the galvanometer to be connected to tube, the other to

Ignition

to a Gas Engine .
By S. R. HARVARD.
AVING successfully fitted up an electrical ignition
HA to my gas engine, I think some of the readers of
THE MODEL ENGINEER may like to do the
same, and I therefore submit the following particulars.
The first thing to be done is to remove the ordinary
ignition tube of the engine, which is screwed into the
cylinder, and get another piece of tube the same diameter
and about 3 ins. long, with a screw -thread the same size
as that on the discarded tube, so that it will screw firmly
into the hole in the cylinder. For this tube brass will
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DETAILS OF ELECTRIC IGNITION FOR GAS ENGINE.
suffice, as it is easier to work , and it will not have to
stand a red heat like the ordinary ignition tube. On the
opposite end to the screwed end of the tube must be
(hard ) soldered or brazed a piece of brass or copper,
about 1-16th in . thick, and the same diameter as the
tube ; this must have a 3-16ths in. hole drilled in its
centre to allow a 4 B. A. brass screw to go through , but
not large enough , of course, to admit the head (see Fig. 1 ).
This size of hole will allow plenty of room for insulating
the screw , the head of which should be turned down
conical shape ( see Fig . 1 ), so that there will only be one
edge to insulate carefully. On to the head of this screw
must be (hard ) soldered a 4.in. length of hard springy
copper wire, the end of which should be hammered out
flat.
Now dip the screwless end of the tube, about i in . ,

one pole of the battery, and the other pole of the battery
should be connected to the screw in the tube. There
should be no deflection on the galvanometer. If there is
a deflection the screw must be taken out and insulated
again , until there is no defection . As soon as this happy
state of affairs has been arrived at, the tube may be
screwed into the cylinder, the joint being made gas-tight
with tow and red lead , after which the coil should be
wound.
This coil consists of a soft iron core ( iron wire or strips
of sheet iron are best) about 34 in . dia. and about 8 ins.
long, which must be insulated with tape dipped in shellac
varnish , after which the wire may be wound on . The
amount of wire necessary is about 900 turns of No. 18
B.W.G. , which should be painted with shellac varnish
when it is all wound , after which the coil is ready for use.
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The battery I use consists of eight Leclanché cells con
nected as shown in Fig . 5 , but then I have not got so
many turns on the coil as I have mentioned above. With
the above coil two dry cells connected in series should be
plenty , and should produce a spark at least %s in. long on
the circuit being broken . The spark is due to the rise
in volts owing to self-induction when the circuit is
broken .
A fairly thick bit of German silver wire ( A , Fig. 3 )
should be attached to the piston under the set-screw at
the back, and bent twice at right angles, as shown in
Fig. 3. This should be so bentas to just twang the con
tact B on the back stroke ; pass it by about 1-16th in.
not more-and twang it again on the forward stroke.
This it will be seen will produce two sparks, which will
effectually ignite the mixture of gas and air in the cylinder
at the right moment. It is of no use letting A just touch
B and then go back, as the spark thus produced is too
small to ignite the gas; therefore, be sure that it twangs
twice and all will be well . If the gas engine is one of the
type mentioned in a recent article in THE MODEL
ENGINEER, with the curved ignition tube in the cylinder
end, proceed in exactly the same way, except that the
contact wire B ( Fig. 6 ) must be bent at right angles about
12 in . from the end, as shown. Anybody who fits up
this electrical ignition as explained above, will , I am
sure, feel amply repaid for his trouble , as my engine runs
continuously as long as I like, never failing to explode ,
even if the compression is faulty. It is also very useful,
as all that is necessary is to switch on the current , give
the engine flywheel one or two turns, and it starts running
without any previous heating of the ignition -tube, as
formerly - a great consideration when time is limited .
The Society of Model Engineers .
' HE usual monthly meeting of the Society of Model
Board Room , Memorial Hall, Farringdon Street ,
E.C. , at 7 p.m. About sixty members and friends were
present. At 7.45 , the chair was taken by Mr. Percival
Marshall, who called upon the secretary to read the
minutes of the preceding meeting. This having been
done and the minutes signed, twelve new members were
elected. The chairman then reminded members of the
visit arranged to Mr. Whatley's model railway at Black
heath, and announced a new competition proposed by
the committee, which was to consist of a competition for
the best loco. built to the Society's standard gauge. Mem
bers were invited to send to the secretary , in writing, any
suggestions they might have to make as to the conduct of
this competition . The annual summer outing of the
Society would take the form of a visit to Swindon Works
of the Great Western Railway, on June 21st. Mr. Jas.
C. Crebbin was then called upon to read his paper on
“ Model Boilers . ” The lecture was illustrated throughout
with lantern slides ( in the preparation of which Mr.
Hudson and Mr. Powell had kindly assisted ), and was
principally devoted to consideration of boilers for model
locomotives. Several interesting photographs of well .
known locos . were projected upon the screen. Samples
of Mr. Crebbin's work were passed round to show the
construction of various types of boilers, and a display of
the capabilities of his oil fired loco., “ No. 3 ," on the
track, concluded an interesting and very instructive
lecture. A vote of thanks , moved by Mr. Marshall and
seconded by Mr. Löwy, was unanimously accorded the
lecturer The formal business terminated at 9 o's
after which trials of Messrs . Crebbin's and S. L. Solomon's
locos . on the Society's track were conducted until 10
o'clock , when the meeting closed .
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THE NEXT MEETING.
The next meeting of the Society will be held at the
Memorial Hall, Farringdon Street, E.C., at seven o'clock
on Tuesday , May ist. On this occasion Mr. W. H.
Dearden , the winner of the gold medal in the recent com
petition, will exhibit his model gas engine for the benefit
of those who have not yet had an opportunity of inspectº
ing same, and will read a paper on the construction of
the model and the tools used in connection therewith. In
response to many inquiries, Mr. Jas. C. Crebbin will
show a “ Vic." injector fitted to a boiler, and will also
run his loco No. 3 on the track , to demonstrate that with
heavy loads it is unnecessary to couple the driving -wheels
of a model.
VISIT TO SWINDON RAILWAY WORKS.
It is intended that the summer excursion of the mem .
bers shall this year take the form of a visit to the Great
Western Locomotive and Carriage Works at Swindon,
permission having been kindly accorded by the Company.
The date of the visit will be Thursday, June 21st. The
train time and further particulars will be announced later.
The secretary of the Society will be glad to hear from
those members who have not already intimated their in
tention of joining the party onthis occasion.
PROVINCIAL BRANCHES .
BRADFORD . - The usual monthly meeting of this
branch was held on April 2nd, 1900, at the Bradford
Coffee Tavern, Tyrrell Street, when there was a fair
attendance. Mr. Wilson took the chair at 8 o'clock , and
after formal business had been disposed of the company
viewed the exhibits provided. Mr. Wilson brought with
him his electric light engine with which he won the
medal . Mr. Pell showed a set of patterns for Corliss
valve engine ; Mr. Lane, a compound slide- rest which he
had made ; and Mr. Jackson, a set of 4 h.-p. horizontal
engine castings. Mr. T. Wilson gave a short lecture on
Small Drills - How Made and Tempered. " The meet .
ing closed at 10 p.m. The next meeting will be held on
Monday evening, May 7th , 1900, at 7 p.m., at the Tyr
rell Street Coffee Tarern, Bradford. - James H. LAMB,
Hon . Sec., Holly Bank, Rushton Road, Thornbury ,
Bradford, Yorks.
DUNDEE. —The Dundee branch has increased rapidly
during the last three months. We started with six mem bers, and now we have thirty. Our meetings are held in
the engineering lecture -room of the Y.M.C.A. buildings,
which is given to us free of charge. We have had a few
exhibitions of models and a good many lectures, which
were illustrated by black - board sketches, but now we
have got the use of an electric lantern. We have also paid
a visit to the Dundee Advertiser printing offices. Our
subscription has been reduced to is. per active member,
and 5s. per honorary member, as we do not pay for the
room , and our other expenses are light. We are going to
visit on the 14th inst. , Messrs. Justice's carpentry works,
which are said to be the largest north of the River Forth .
Our meetings are held once a fortnight up till the end of
April, and once a month up till the end of Septem
ber.- John Wilson, Secretary, Esley, Newport, W. ,
Fife, N.B.
LIVERPOOL. — The first ordinary meeting of this branch
was held on March 29th , at Mr. S. II. Croker's, 12,
Smithdown Road , about twenty members and friends
being present, the chair being occupied by Mr. Thorp .
The first business transacted was the election of officers
and committee for the year , and Mr. F. T. Stewart was
appointed hon, secretary. It was then decided that the
subscription be 7s. 6d . per annum , payable in full, or in
three instalments of 2s. 6d. each ; the entrance fee to be
25. 6d ., and that ordinary meetings be held on the first
Tuesday of each month throughout the year. The next
meeting will be held on Tuesday, May ist , at 12 , South
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down Road , Liverpool, at 7.45 p.m., when Mr. T. S.
Dawson will read a paper on Refrigeration .” Full par
ticulars as to membership, &c. ,may be obtained on appli.
cation to the hon. secretary, Mr. F. T. STEWART, 14,
Adelaide Road , Kensington , Liverpool.
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R. WILSON WORSDELL, locomotive, carriage,
MR and wagon superintendent of the North Eastern
Railway Company, has recently furnished the
following dimensions of his latest express passenger
engines, designed and built by him at Gateshead for the
North Eastern Railway Company, to our esteemed con
temporary The Engineer. As these particulars will be
very helpful to those who wish to build a model of this
type of loco. , we reproduce the dimensions in full. The
ten engines built are working the heavy East Coast
express passenger traffic between York and Edinburgh.
They are four-wheeled coupled, with a four-wheeled bogie
in front. The coupled wheels are 6 ft. join. in diameter .
The cylinders are placed between the frames, and are
19 in . diam. , with a stroke of 26 in. The valves are
placed below the cylinders, and are of the piston type.
The barrel of the boiler is in ft. 6 in. long, and 4 ft. 9 in.
diam . outside. The firebox is 7 ft. long, with a grate
area of 20 sq. ft. The working pressure is 200 lb. per
square inch . The engines give entire satisfaction, and
are to be followed by twenty other engines of the same
type. The attached list gives the dimensions of these
engines, and the material used in their construction :
Ft. in .
Cylinders :
o 19
Diameter of cylinders .
O 26
n
Stroke ofpisto ..
1 71
Length of ports
Width of ports
0 1:13
Piston valves
2 T
Distance apart of cylinders , centre to centre
12
Distance between centres of valve spindles
Lap of valve
ile
Maximum travel of valve
4 IT -32
Lead of valve
Stephenson's link motion
Diameter of piston- rod
Length of slide block
Length of connecting.rod between centres
Wheels, steel :
6 IO
Diameter of driving wheels
6 IO
Diameter of trailing wheels
4
Diameter ofbogie wheels
Thickness of all tires on tread
3
O
Width of all tires on tread
Distance between centre of bogie and centre of
II 0
driving wheel
6 6
Centres of bogie wheels
Centre of driving wheels to centre of trailing
6
wheels
Distance from centre of driving wheel to front of
firebox
1 103
Distance from centre of bogieto front buffer beam 6 I
Distance from centre of trailing wheels to back
buffer plate
4 4
Axles, steel :
0 O
Diameter of wheel seat
Diameter of bearings
O 8
Diameter at centre
o 77
3 IT
Distance between centres of bearings
0 7 7-16
Length of wheel seat
O
9
Length of bearings
Bogie axle, steel :
Diameter of wheel seat
Diameter of bearings
Diameter at centre
Length of wheel seat
9
Length of bearings
3 7
Distance between centres of bearings
Crank pins, steel, driving :
5
Diameter of crank pin, for connecting -rods
5
Length of bearing, for connecting-rods

Crank pins, steel :
Diameter of crank pin for coupling-rods
Length of bearing for coupling-rods
Frames,steel :
Distance between frames
O
Thickness of frames
2
Distance between bogie frames
Thickness of bogie frames
Bojler, steel :
8
Centre of boiler from rail
II
Length of barrel
4
Diameter of boiler (outside)
o
Thickness of plates
Tube plate, copper :
O
Thickness of smoke-box tube -plate ..
Butt joint
Pitch of rivets
O
Diameter of rivets
o
Firebox , steel .
Length outside
7
Breadth outside at bottom
Depth below centre line of boiler at front end
Depth below centre line of boiler at back end
Thickness of front plate
Thickness of back plate
0
Thickness of sides and top plate
Distance of copper stays apart
Diameter of copper stays
Inside firebox, copper :
6
Length at the bottom , inside
3
Breadth at the bottom , inside
1
From top of box to inside shell
6
Depth of box inside at front ..
Ó
Depth of box inside at back
Tubes, steel :
255
Number of tubes
II
Length of tubes between tube-plates
0
Diameter outside
u
B.W.G.
No.
Thickness
с
Diameter ofexhaust pipe nozzle
13
Height of chimney from rail ..
Heating surface in tubes
1,383 sq . ft.
144
firebox
Heating surface in
Total ..
1,527
20
Area of fire-grate
Tons.
Weight of engine in working order :
.. 16
On bogie wheels
On driving wheels
19
On trailing wheels
:5
Total
51
Weight of tender in working order :
13
On front wheels
II
On middle wheels
13
On trailing wheels
Total
37
Tender
Wheel base :
Ft.
From front buffer beam to centre of leading wheel 4
Fromwheels
centre of leading wheels to centre of middle
6
Fromwheels
centre of middle wheels to centre of trailing
6
From centre of trailing wheels to back buffer beam 4
Wheels, steel :
Diameter of wheels on tread ..
4
o
Thickness of tires
Axles , steel :
Diameter of bearings
O
o
Length of bearings
Diameter of wheel seats
o
Length of wheel seats
6
Distance of centres of bearings
Frames, steel :
Distance between inside frames
1
o
Thickness of inside frames
6
Distance between outside frames
O
Thickness of outside frames
3375 gallons
Capacity of tank
162
Capacity of well
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5
O
3
5
10
67
7 9-16
IO
I
*

Total
3,537 gallons
Coal space ..
5 tons
The tender is also fitted with a water scoop .

A PRIZE for “ The best model of any fortification ” in
Mafeking was offered at a Siege Exhibition held in the
beleaguered town , on Sunday, April 8th, and goes to
prove that the enthusiastic model maker is not easily
disturbed by untoward circumstances. The “ Mafeking
Society of Model Engineers " will doubtless be organised
in due course !
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TRAINED .

having been through an elementary school, wish to con
tinue their general education , and at the same time to
take up such science or workshop subjects as will be of
' HE institution which forms the subject of this article
use to them in their subsequent occupations. The day
TIis an admirable example of the good results achieved
engineering school is more specialized than this, and
by what is known as the Polytechnic movement.
is intended to provide distinctly technical and practical
Situated in one of the busiest and most populous of South
training, suitable for those wishing to become mechanical,
London districts, it has been built and equipped at a cost of
electrical, or civil engineers. The course usually lasts
nearly £ 80,000, the greater part of this sum being raised
for a period of two years, although students are en .
by voluntary subscriptions. The opening ceremony was
couraged to stay for a third year's study, where possible.
performed by H. R. H. the Prince of Wales, in February,
A noteworthy feature in connection with this depart.
1894, so that some six
ment is that regular
years of actual educa
efforts are made by
tional work have
the Polytechnic
authorities to procure
already been accom
the admission into
A glance
plished.
through statistics for
engineering works of
those students who
these years shows that
this period has been
have given satisfac.
tion while attending
one of rapid progress
the classes. A num
and development , and
a recent visit of in
ber ofyoung engineers
have in this way been
spection gave us an
excellent opportunity
given a fair start in
the profession of their
of realising the great
choice, and it is hardly
value of the work
which the Polytechnic
necessary for us to add
that the assistance
is doing
towards suitable em.
In the instruction
which it gives, the
ployment thus given
is very valuable to
Battersea Polytechnic
the students, and is
is naturally many .
sided ; the class list
much appreciated by
the parents. The
ranging from highly
technical subjects,
knowledge that a re
such as engineering
commendation from
the Principal may
and chemistry, to the
purely domestic mat
secure him the entry
to a good works is a
ters of cookery and
strong incentive to a
It is
needlework .
student to acquit him
with the engineering
classes that we are
self well in his work
especially concerned ,
at the school. There
though it may be taken
are now some thirty
two students in the
for granted that the
excellence of this de
day engineering de
partment , which, by
partment is equally
characteristic of the
the way, is a recent
other sections. That
development, and
this is so is a strik .
growing very rapidly.
ing testimony to the
The evening classes
organising abilities of
MR . Sidney H. Wells, WH.Sc., A.M.I.C.E. , A.M.I. Mech . E.
are intended for those students
who are en
the Principal, Mr.
( Principal of the Battersea Polytechnic. )
gaged in works or
Sidney H. Wells,
offices during the day,
who, prior to assum
ing his present responsible position, had been exclusively
but who wish to improve their knowledge of the subjects re
engaged in the practice and teaching of engineering.
lating to their special callings. In addition to the three
Mr. Wells, however, attributes his success largely to this
branches of engineering already mentioned in connection
very fact, inasmuch as he considers an engineering training
with the day school, a special evening class has recently
better than any other for cultivating the necessary faculty
been started for municipal engineering, and as further ex.
for systematically dealing with whatever work may be
amples of specialized technical instruction, we may quote
to hand.
the classes in cycle construction , and in electric wiring and
The engineering department of the Battersea Poly
house fitting. In the cycle construction classes the stud .
technic is divided into three sections— (1) a day science
ent not only has the subject fully explained in a series of
school ; ( 2 ) a day mechanical and electrical engineering
lectures, but also goes through a course of mechanical
school ; ( 3) evening classes in engineering and electrical
drawing as applied to cycles, a practical course of cycle
subjects. The first of these is intended for boys, who,
making in the workshops, and a course of testing the
II . - The Battersea Polytechnic .
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strengths of cycle parts, joints , and frames, under the con .
ditions of actual use . By the courtesy of the Principal we
are enabled to present to our readers a niost interesting
photograph showing a safety cycle frame being tested in
the 10 -ton testing machine in the mechanical laboratory.
In this test the frame is supported and loaded so as to
apply the same stresses as occur in actual riding, and it is
worth noting, in passing, that most of the frames sotested
have been found to show the first signs of yielding in the
back -stays. The subjects dealt with in thenew municipal
engineering class include road making, bridge building,
reservoirs and water supply, sewers and drains, the design
of public buildings, and the laying-out of estates for
building purposes. Another recent addition to the
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expect to continue attendance at the Polytechnic for seve
ral sessions are strongly advised to undertake a progresº
sive and properly connected course of classes, ranging
over two, three, or more years. They are urged not to
make the mistake of taking too many classes. This must
depend largely upon the circumstances of individual stud .
ents, but it will generally be found that attendance on
two evenings per week is as much as the ordinary student
can manage, unless the subjects taken very distinctly
assist one another. It is very important to remember that
at least one evening per week is required for doing the
home work for each subject. Trade students aretoo ready
to think that the only classes they should attend are those
in subjects connected with their trades. This is a very

THE ENGINEERING WORKSHOP.
curriculum is a course specially adapted to the require
ments of those who wish to prepare for the examination
for Associate Membership of the Institution of Civil
Engineers.
Apart from the special subjects above indicated, the
evening engineering classes provide for instruction in ap
plied mechanics, the pretical mechanics, steam and heat
engines, machine drawing, plane and solid geometry,
building construction, fitting and machine shop practice,
smiths' work , pattern -making, carpentry and joinery,
pbysics, electricity and magnetism , chemistry, and mathe
matics. In referring to this wide range of subjects, we
cannot refrain from quoting at length the following pas
sige from the Polytechnic prospectus: —“ Students who

great mistake, as several of the pure and applied sciences
bear very distinctly upon technical subjects, and cannot
be omitted if it is desired to gain a thoroughly sound
knowledge. Several of these subjects are necessary as an
introduction to technical classes, as, for example , very
little progress can be made in engineering or building
drawing without some knowledge of practical geometry,
and the student who does not know something of men
suration and elementary mathematics will do little good
in such subjects as mechanics, physics, steam , machine
design, and builders' quantities. Indeed , the absolute
importance of possessing a knowledge of mensuration
and mathematics should be remembered by all students
of applied sciences and technical classes, and they should
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strive to progress in these subjects if they wish to make
any real and usefuladvance in science and technology."
The advice contained in this extract is sound, and we

.

TESTING A CYCLE FRAME IN THE 10 - TON
TESTING MACHINF.

mechanical laboratory , equipped with a 10 - ton testing
machine, a cement testing machine, an experimental
Hornsby -Ackroyd petroleum engine, and numerous other
experimental machines and apparatus; a steam laboratory,
containing a vertical steam engine and boiler, with con
denser, capable of working up to 15 i.h.p .; a hot-air
engine, steam pump, and other apparatus , all specially
arranged for experimental work ; well -fitted workshops
for fitters and machinists, smiths, pattern makers ; a
small foundry ; and convenient drawing offices and lecture
rooms. The 100 h.p. Robey compound steam engine,
and the 20 h.p. Otto gas engine are also available for
experimental work. The electrical engineering depart
ment contains a complete electric lighting plant for light .
ing the building , current being taken from large dynamos
in the engine room ; and there is also an extensive in
stallation of storage batteries for use when the main
engine is not running. We understand that a three
phase power plant is to be shortly added , to keep this
department up.to -date. A particularly well- equipped
laboratory for electrical experiments is provided , and
there is also an electrical testing room .
In appointing Mr. Wells to be the Principal of the
Battersea Polytechnic, the governing body made a pecu
liarly appropriate choice. Though exceptionally young
for so important a task, Mr. Wells possessed a brilliant
record , and as events have proved he has more than jus
tified the confidence then reposed in him . He served
his apprenticeship in the shops and drawing office of
Messrs. Maudslay, Sons & Field, the well-known marine
engineers, of Westminster, and at the age of 19, while
with this firm , gained a Whitworth Scholarship. This
success was accompanied by his obtaining numerous cer.
tificates and medals in various engineering subjects, and
was followed, in 1887, by his receiving from the Institu
lion of Civil Engineers the first Miller prize in that year
for his paper on The Propelling Machinery of Modern
Warships." This paper was printed in the Proceedings
of the Institution, and afterwards translated into some
of the Continental engineering journals. In the same
year he joined the teaching staff at Dulwich College, and
ihere assisted in developing the engineering side, his
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einestly commer.d it to the attention of
those of our readers who are attending
evening classes.
During the present session there are 124
entries in mechanical engineering lectures,
and 41 entries for laboratory work ; 158
entries for drawing classes, and 77 for
workshop practice. In the electrical en
gineering classes there are 110 entries for
luctures, and 106 for practical work. These
figures do not include the entries for the
classes in mathematics, physics, and practi
cal geometry .
With regard to its equipment, the
Battersea Polytechnic is in a very enviable
position. Apart fromfees and other sources
of income, it enjoys the possession of a fixed
Endowment of £ 3,500 per year from the
City Parochial Foundation , and also an
annual sum contributed by the London
Technical Education Board , which is about
equal in amount. The financial position
being so favourable, it follows that the
educational plant and apparatus in use
should be ample in quantity and excellent
in quality. Such is indeed the case, and
the equipment possesses the further merit
of having been very wisely selected and arranged .
The mechanical engineering department contains a
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EXPERIMENTAL VERTICAL STEAM ENGINE,
work including the organising of an engineering labora
tory with experimental engine and boiler and other ap
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paratus. In 1890 he went to Leeds to become senior
assistant to Professor Goodman in the Engineering De.
partment of the Yorkshire College (Victoria University ).
While at Leeds Mr. Wells took avery active part in con
nection with the College Engineering and Debating
Societies, and delivered numerous lectures to artisan
audiences in the district. In June, 1893, he was
appointed to his present position. At this time the
builders had not completed their work, and the fittings
and equipment of the Polytechnic had not been con
sidered. Mr. Wells was glad to be able to take up his
work at this early stage, for it enabled him to make
several important modifications in the internal arrange
ments of the building, and generally to provide for an
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teacher in engineering, and as a member of the new
Engineering Faculty, in the development of which he
hopes to see a very great stimulus to engineering teaching
in London. Two excellent text -books have been written
by him, one on “ Engineering Drawing and Design ,”
and the other on “ Practical Mechanics,” thechief object
of the latter being to advance the teaching of mechanics
as a laboratory subject. Of one thing Mr. Wells may
feel especially proud, viz ., the conception and inaugura
tion of that highly successful body, the Institution of
Junior Engineers, which he and one or two of his fellow
apprentices at Maudslays brought into being in 1884,
Mr. Wells filling the office of chairman from 1885 to
1899. The fact that at that time he was also chairman

THE MECHANICS' LABORATORY.
equipment in accordance with his plans for the future
work of the institution .
Apart from engineering subjects, Mr. Wells takes a
strong interest in teaching matters generally, as is evi
denced by the numerous honorary positions on educa.
tional bodies which he holds. For instance, he is
chairman of the Intermediate Scholarships Committee
and a vice- chairman of the Joint Scholarships Board ; a
member of the council of the Association of Technical
Insti:utions, and a governor of the Sir Walter St. John's
Schools at Battersea, as representing the London County
Council. He has also been nominated by the Commis.
sioners of the new London University as a university

of the Students Committee of the Institution of Civil
Engineers shows how prominent a position he had then
achieved among the younger members of the engineering
profession.
The Battersea Polytechnic is as fortunate in its teach
ing staff as it is in its principal. Indeed, on the occasion
of the distribution of the students' prizes in 1899, Sir
William de W. Abney, F.R.S. , remarked that Mr. Wells
chose his assistants not only wisely, but in some respects
too well , for they were usually so good that they were
tempted away to fill more responsible posts at other
institutions.
Mr. A. G. Cooke, the head of the physics and elec
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trical department, was a scholar at St. John's College,
Cambridge, a high Wrangler, and has the M.A. degree
of that university. After some experience in lecturing
in physics and mathematics, he was for some years
engaged on electric lighting and central station work,
and then had charge of the electrical engineering
classes at the People's Palace untilreceiving his appoint
ment at Battersea about two and a half years ago. He is
assisted by Mr. W. Brew, Assoc. I.E.E. Mr. H.F.Parker,
B.Sc. ( Lond.), and Mr. R. M. Archer, A.R.C.S. ,
( National Scholar) .
In the mechanical engineering
department, Mr. Wells is at the time of writing without
a s :nior assistant, but his present permanent assistant is
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An analysis of the successes would perhaps be tedious
reading, but we will quote the following from the list for
the session 1897-8 :-One Royal Exhibition , two Whit
worth Exhibitions, one University College Scholarship,
two Intermediate County Council Scholarships, two
Training Scholarships for Teachers, thirty Evening
County Council Exhibitions and Scholarships, twenty
medals, while last year the Polytechnic was able to claim
the Senior Whitworth Scholar-Mr. Alec. Quennell —
who was a student in the evening engineering classes,
having been in attendance for some four sessions. These
are surely substantial proofs of the qualily of the instruction
which the students receive.

THE ELECTRICAL LABORATORY.
Mr. J. W. Button, A.R.C.S. ( Whitworth and Royal
Exhibitioner ), while some of the important evening
engineering classes are taken by Mr. H. A. Golding,
chief draughtsman at Bryan, Donkin & Co. , and by Mr.
C. Jakeman, who is also assistant lecturer at University
College, under Prof. Hudson Beare. The workshop
classes are conducted by Mr. Alan Hodgson.
In concluding our description of the work of the Bat
tersea Polytechnic, we should say a word as to the suc .
cesses achieved by the students. The total number of
passes gained by the students has shown a steady increase
year by year, rising from 280 in 1894.95, to 926 in 1898.
99 ; while the value of the exhibitions and scholarships
gained increased from £410 in 1894-5 to £ 1,250 in 1898-9.

Alterations and additions to the buildings are con
stantly in progress to provide the necessary accommoda
tion for the ever-increasing number of students, and dur
ing the coming summer extensions are to be made to
provide larger laboratories for mechanical and electrical
engineering. Toere is thus no doubt that the untiring
energies of its Principal will keep the Battersea Polytechnic
in the front rank of training schools for young engineers.
New Book on ELECTRIC BATTERIES. — Weare pleased
to announce thatNo. 5 of The MODEL ENGINEER Series
of Handbooks will be published early in May. It will be
entitled, “ Electric Batteries — How to Make and Us:
Them ," and the price will be 6d. as usual .
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Model Yachting Notes.
[ The Editor will be glad if the Secretaries ofModel Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column.)
E have received the programme of the Serpentine
WE M.Y.C. , which covers the season from March
17th to October 20th. The fixtures are for 10.
raters and 20- raters, under the 1896 L. and S.A. Rule of
the Y.R.A. , and the start takes place in each case at
2.30 . The committee will be pleased to accept entries
for any of the races from bona fide members of any model
yacht club. Communications addressed to the hon.
secretary, Mr. H. Lewis, 109, Castle Street , Battersea ,
London, S.W. , will receive prompt attention.

Mr. C. J. A. Bernasconi, hon. secre
of the New
sham Park M.Y.C. , writes as follows : - “ You will be
glad to hear that our letter, which you very kindly pub
lished in your November issue, regarding inter -club races,
and which remarks you kindly endorsed in your Model
Yachting Notes, ' brought us two replies- one from
Derby Park M. V C. , Bootle, and one from the New
Salford M.Y.C. Euth these clubs use the Length and
Sail Area Rule, our rule being the 1730. However, we
arranged a friendly race with the Bootle Club on a 3.foot
average water-line basis, the race being run on our water,
March 24th , resulting in a victory for the visitors, their
member, Mr. Gibson, securing the prize for the boat
having the most points with his Volo - a smart little craft .
Five boats represented each club, and everything passed
off to the satisfaction of all concerned . We return their
visit on Whit Monday, when we hope for better
luck . The match with Salford M.M.C. is of a
more definite character, it being agreed that each
club should be represented by 45 -raters (6000 Rule ).
The first race takes place on Easter Monday, at Salford,
and we may say the event is being looked for with great
interest by both clubs, new boats having been built to
fight the contest. No doubt you will hear all about it
either from the Salford Club or ourselves at a later date.
It is arranged that the Salford Club returns our visit early
in October . You will therefore see by the foregoing that
your remarks in The MODEL ENGINEER of earlier issues
have borne fruit as regards inter- club races with the Lan
cashire clubs. I may as well state that we are taking
steps whereby these events will not be the only ones.
We are glad that inter-club racing in the Lancashire
district has been so successfully started, and we hope that
other clubs will join in the movement ; it might possibly
lead up to a North of England inter -club championship
fixture.
The Glasgow M.Y.C. have a good 1900 programme,
starting on April 14th and terminating on October 27th,
twenty -five fixtures being included between these dates.
The member scoring the highest aggregate number of
3
points during the season will be entitled to the “ Thistle
Challenge Cup, presented by Sir James Bell, Bart. The
club is divided into senior and junior divisions, the latter
paying a smaller subscription, but being entitled to com
pete in all races . The commodore of the club is Mr.
D. M‘Nicoll, and the hon . secretary Mr. W. Reid Birrell,
6, Rosslyn Terrace, Kelvinside.
With regard to the inter-club championship race
recently proposed in the columns of The Yachtsman,
Mr. W. F. Benenna, of H.M.S. Curaçoa, sends us the
following suggestion : - “ There are three great model .
yachting centres, where one common rule is adopted
viz. , LWL x SA = 6000-1.0., at London , Glasgow ,
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and Plymouth. There are five or six clubs or more at
each centre. I recommend the ' cup or trophy ' being
sailed for in London during April and May, and winner
decided, the trophy to be then sent to Glasgow (to a club
willing to give receipt and guarantee for it) and winner
there decided during June and July. Then send it to
Plymouth ( for West of England centre) and let them sail
off for it in August and September. This brings the
matter down to taree models ( say, 20 -raters) ; draw by
ballot where the final race is to take place in October, and
I feel the end of 1900 will see the inter club trophy a
success. By this idea hundreds ofmodel yachtsmen would
see the trophy, and the sport be stimulated in conse
quence ; and each centre would, I feel, pay expenses of
its champion to sail , i.e., travelling, etc. '

Correspondence .
The Editor invites readers to make use of this column for the full
dlscussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired, but the
full name and address of the sender hould invariably be
attached, though not necessarily intended for publication .
Communications shouldbe written on one side of the paperonly .)
Model Yacht Measurement .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - I have just completed the information as
to club measurements, promised in your issue of Febru
ary last, page 37. I sent post cards to nearly all the
British clubs mentioned on annexed list , asking for the
names of clubs in their district, and their measurement
rule. I wish here to place on record the sporting and
encouraging tone of the replies received from the various
secretaries, and to thank them for the same. There are
fifty - four clubs named, three of whom have twomeasure
ment rules. Therefore the abstract shows fifty -seven rules
accounted for, and four clubs, whose rules I have been
unable to get up to time of writing. The abstract is as
follows :
ABSTRACT.
Clubs.
28
LWL x SA ; 6000...
13
1730
LWL
5
2
Old 94 Rule
2
LOA
I
Weight
I
LWL + Girth .
L + ( B + D + 2)
I
.
4
Not known
4

57
( Three clubs have two rules. )
There may be a few clubs whose particulars have not
reached me, but I feel they can only be a small number,
and would not materially alter the above information.
It will be seen that the “ LWI X SA ; 6000 " Rule
numbers twenty -eight clubs — more than halt ; and that
twenty-six other clubs have various rules, the greatest
being thirteen with the 1730 Rule.
I hereby appeal to all British model yacht clubs to
6000 " Measure
temporarily adopt the “ LWL x SA
ment Rule, as a foundation on which to build i he “ British
Model Yacht Club Measurement Rule.” Although the
above is a strong argument in its favour for general adop
tion, I do not recommend this step now, although I con
sider it better than any of the rules herein quoted. That
the rule can be improved is generally recognised by a
further tax ( than sail ) on depth and beam , which the sail
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area tax does not do sufficiently. Clubs not favouring
the measurement of sail might , in a sporting and gracious
manner, meet the case half way, and sail “ rating races
and “ unlimited sail races.
Some inter- club races could
be arranged in the same way.
I leave the thrashing out of the “ final rule for adop.
tion ” to a later date - say, alter this year's sailing
experience, and only ask now for its temporary recogni
tion by British clubs. Will clubs not concurring intimate
the same, and their reasons for it ? And let it be taken
for granted that the remainder agree.--Yours faithfully,
F. BEHENNA,
Hon . Secretary, H.M.S. Curaçoa's M. Y. Club.
H.M.S. Curaçoa, Gibraltar.

For the Book - shelf .

by quoting some of the titlesof the articles. Forinstance,
we note contributions on “ How to Start in Business as a
Photographic Dealer ” ; “ Side Lines for Dealers" ;
" How to Register a Design” ; “ How to Register a
Trade Mark ” ; “ How to Patent an Invention ” ; “ How
to become a Certified Optician ," &c. Other useful sec
tions are devoted to formulæ for plates and papers , work.
shop recipes , photographic standards , County Council
cinematograph and calcium carbide regulations, legal in
formation , a list of photographic trade-marks, and a
directory of trade addresses. Those of our trade readers
who are already engaged in photographicdealing, or who
contemplate adding a department of this kind to their
business, will find this book a valuable assistant.

Practical

Electrical

Papers

for

Beginners .
(Any book reviewed under this heading can be obtained from The
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C. , oy remitting the published price and cost of
postage.)
BRITISH LOCOMOTIVES. By C. J. Bowen .COOKE.
Third revised and enlarged edition .
London :
Whittaker & Co. , 2 , White Hart Street, Paternoster
Square, and 66, Fifth Avenue, New York . Price
75. 6d. Postage 4d.
Mr. Bowen -Cooke's volume is one which every en
thusiastic devotee of the locomotive regards as a neces.
sary part of the literature of the subject, and those who
have yet to make this addition to their library may be
thankful that a new edition has now been put in their
way. A good deal of fresh matter makes its appearance,
including the paper read by Mr. F. W. Webb before the
Institution of Civil Engineers last June on Compound
Locomotives. Photographs of the latest “ locos ” of
all lines are given , and this part of the work is,
of course, of engrossing interest. The general scope
of the book is comprehensive, including as it does,
a history of the earlier development and later
achievements of British engines, as well as very
clear chapters on the boiler, cylinders, motion , framing,
brakes, &c. , on the duties of firemen and drivers, and on
the erection of the locomotives in the shop. The in
formation given is terse and not too technical for any
reader who is interested in the subject. It also appears to
be reliable and free from even small errors , but we note
on page 308 a reference to the L.C. & D.R. ( now S.E.
and C.R.) side tank 6 -coupled goods engine, which is
illustrated by a 6 - coupled goods of the main line type,
without side tanks ! . This will , no doubt, be altered
when the time for a fourth edition comes along, as it
must, in the near future . The illustrations generally are
so good that we would like to see just one or two alter
ations to bring them all up to the standard. The view
of the “ Rocket,” Fig. 13, for example, is badly “ out
of drawing ,” whilst some of the details are imperfectly
shown . A better illustration of the famous G.N.R.
" singles ” could also, in our opinion , be found than
that shown in Fig . 117. The frontispiece, a picture
of the “ Iron Duke ,” is perfection .
THE PHOTOGRAPHIC DEALER'S ANNUAL FOR 1900.
Lundon : Marshall & Brookes, Harp Alley, Farring.
don Street, E.C. Price is. ( to trade only ).
The publication of this annual marks a new departure
in photographic literature, inasmuch as it is the first year
book to be issued solely in the interests of makers of and
dealers in photographic goods. It contains a large
amount of useful information for the shopkeeper, the
practical nature of which may, perhaps, be best indicated

By A. P. DRAKE.
11. - Pushes and Switches.
N electric push or switch is simply a kind of valve
AN or tap by means of which a current of electricity
is controlled. Fig 5 is a diagram of a simple bell
system. We have our bell at A and the cells B , B. In
general practice two cells are used . The porous pots
are placed in the middle of the glass outer jars , and the
zinc rods in corners specially made for them . When the
cells were purchased , the dealer would include two small
parcels of white crystals of 2 ozs. weight each. The
crystals are sal ammoniac. Place the contents of one
package in each outer jar , and fill up the jars to the level
of the black border round the top with water. In the

B

FIG . 5 .
the course of from half an hour to an hour the cells will
be ready for use. Connect the zinc end of one cell to
the screw on the carbon of the other. We have now a
battery, which is a combination of two or more cells.
Connect the free zinc to one terminal of the bell, a short
length of wire to the other terminal of the bell, and
another short length to the carbon end of the battery.
If now the ends of the wires C and D are bared and
touched together, the bell will ring if properly connected
up and adjusted. The screw F in Fig. i is regulated to
give the best result. In all connections in electrical
work care must be taken to ensure a good clean metallic
contact. The covering on wires is cut off, and the wire
scraped clean with a knife at the points of contact. As
the wire ends cannot be left about for the purpose of
ringing the bell, various contrivances are used for this
purpose, their design and construction varying with their
objects and the situations in which it is intended they
should be placed.
Fig. 6 shows a very simple form of push. On a wooden
base , A A, two small pieces of brass are screwed about
fin . apart. Another piece of brass about 1-32nd in .
thick and g in . wide, is bent and fixed as shown. Con
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nect the line wires, C and D ( Fig. 5 ) to the pieces C C.
When B is pressed , the pieces CC are connected together
and the bell rings. Á small brass knob soldered on the
end of B will much improve its appearance.
If the worker has a lathe, an ordinary wooden push is
easily made as
7 . In this case the contacts are cut
to the shapes shown , and A is bent so that it stands clear
above B until the button C is pressed. The wires come
through the hole D ; one is connected to each contact, as
before. The cover E is either made a tight fit on the
base, or, if the worker can manage it, it is screwed on by
a thread of about 20 to the inch, being cut on the base
and inside the cover . The forms and designs for the
outer covers of pushes are legion. The design is varied
with the use to which the push is put, e.g .--- lacquered
brass pushes are for outdoor work on doors, &c.; china
pushes are intended for interior work-generally bed
rooms — their finish being varied to suit all tastes and to
harmonise with all tints and colours in general use for
bedroom suites and furnishings; wooden pushes are for
dining, breakfast, and other lower rooms in the house,
and are made in various woods to match the furniture in
use in the rooms.
A glance atany list of electric bell fittings will show
the almost endless variety in which pushes are made. It

let
FIG. 6.

FIG . 7.
will also show that, no matter what the outside finish may
be, the interior fittings will be on the same principle as that
described above . Having now , then, got our bell, cells,
and push, it would be advisable before going further to
show how to install these things in the house, and con
nect them up to ring, say , from the front door to the
kitchen . We shall require the wire and some 72 -in. bell
staples. The wire may be either single or twin. To the
amateur, twin wire is most convenient for the particular
job we have in hand. A coil of twin bell wire of 110 yds.
costs about 4s. 6d . or 55. Some dealers will sell shorter
lengths, and some will not. Having got, say, a coil of
twin wire - as, when the amateur has got his own bell
going, he is generally very anxious that his various rela
tives and friends should also enjoy the advantages (and
expense ) of an electric bell , and so use up the coil, cut off
a piece about a foot long ; then take the inside end of
the coil, and pull out about eight or ten yards ; bind the
foot previously cut off round the coil , so that further
unwinding and consequent entanglement is avoided .
With a 14 gimlet or bracebit bore a hole through the
door in the proper position and height from the floor.
Take off about i % 2 ins. of the outer covering of the twin
wire and an inch off the coverings of the separate wires.
After scraping the wires clean, pass them through the
hole in the door and the holes in the push. Now secure
the push base to the door , and one wire to each contact.
Be sure that each wire is separate, and that it makes
contact with no other save its own . The wires should
also be placed under the screws, so that the action of
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tightening up the screw also tends to wind the wire
round it . The push cover can now be replaced, and the
wiring proceeded with.
The staples should only be driven just far enough to
hold the wire in position, as if driven too far they cut
the insulation, and either break or connect both wires to
gether, in which latter case the bell, when connected up,
will not stop ringing, and each staple will have to be
examined until the defective one is found . Proceed to
staple down the wire across the door towards the hinge
side. If the wire were taken straight across the break
between the door and frame, it would break in a very
short time. To overcome this difficulty several methods
have been devised , the most common of which is to make
a coil of the wire round a pencil of about eight or ten
turns, and staple one end to the door and the other to
the frame. If the wire is rather heavy this method has
its disadvantage, especially with twin wire, that the coil
does not give when the door opens, but just bends under
one or other of the staples, and in time breaks off. To
avoid this staple to about one inch from edge of door,
and take the wire in a length of 12 or 14 ins. down and
across the hinge to the frame, and staple down. This is
not so neat a method as the former, but is much more :
effective and reliable.
Another way is to procure a pair of hinges, which are
made especially for the purpose, and fix them on the door
and frame, the wires being secured under the screws of
the hinges. The wire may now be carried down the door
frame and along the under side of the mould of the skirt
ing board . This method is preferable to going along
between the ceiling and wall, as plaster is very poor
material to hold staples. We now select the best place .
for the bell and battery. The bell is best placed on a thin
hollow wall or wood partition, as the hollow air- space
forms an excellent sounding box. Over the door, leading
from the kitchen to the passage, is a suitable place. The
battery should be fairly near the bell, easily accessible for
re-charging or filling up with water, and be in a fairly cool'
and dry place, although it must not be so cool that it
stands a chance of freezing up in winter. A shelf or cup .
board is generally to be found, or perhaps by boring a
hole through some place down the wall side a shelf in the
cellar is near enough for the purpose.
Having selected these positions, the wire is carried to
them in turn in most cases to the battery and then the
bell. Suppose the battery is first, although it will be seen
that it makes no difference whether itbe the battery or
bell, take off about 7 or 8 ins. of the outer braiding so as
to separate the two wires and cut one wire, Bare and
clean each end and connect one to the carbon , and one to
the zinc end of the celis. We now run the wire to the
bell and cut the wire off with about 8 ins. to spare. Take
off the outer covering as before and bare each wire, say ,.
an inch up. Take each wire and coil it neatly round a
pencil so as to form two spirals, and place the cleaned
ends under the terminal nuts and screw them up tight.
It is to be hoped that when now the button is pressed
the bell will ring, as any well-behaved bell, with any self
respect, has no other option but to do under the
circumstances.

An alloy of aluminium with copper and tin , is said to
be as malleable as brass, to turn and polish well , to be a .
good conductor of electricity, to have a specific gravity of
3 * 39, to melt at 525 deg . Cent., to possess little shrinkage
in casting, to have a high elastic limit and crushing .
strength, to resist nitric and sulphuric acids, and to “ wear
well ." The composition is the invention of McAdam andi
Book , of Brooklyn, and is protected by patents.
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Model

Railways .

( IV.-Mr. Henry Lea's Model Midland Engine
and Railway.
( Concluded from page 84. )
N models which are intended to run freely round curves,
IN it is necessary to have all the wheels practically
driving
loose on their axles, excepting, of course, the
wheels . In this model each loose wheel (A A, Fig. 11)
has a piece of axle ( B) tightly screwed into it against a
collar ( C ). D is a piece of solid drawn steel tube , lapped
true internally, so as to be an easy but steady fit on the
axles ( B). The axle boxes are placed at E. When these
parts are put together, and the engine is placed on the
rails, they effect their guiding purpose ( for a model) quite
as well as if the axles were in one piece. As already said ,
thisdescription does not apply to the driving axle.
Photo Fig. 9 shows the whole of the engine motion,
and the tender brake gear, viewed from underneath.
The means adopted for lighting a fire quickly, and for
automatically keeping a constant or nearly constant ,
steam pressure , have already been described in your
November, 1899, number, but a few words upon loco

is a necessity, otherwise the tubes will choke too quickly.
Hence, the amountof heating surface cannot be made “ to
scale," and if the cylinders are, nevertheless, made to
scale , the proper relation between heating surface and
cylinder capacity is violated , and the supply of steam is
inadequate . In making his model, Mr. Lea met this diffi
culty by reducing his cylinder capacity much below scale
proportion, and the engine steams admirably. An
example or two will be useful,
Mr. Johnson's engine has 191/2 -in . by 26-in, cylinders,
and 1,233 sq. ft. of heating surface. Taking the cylinder
capacity in cylindrical feet the two cylinders combined give

A'

AS

gurca

BOTTOM OF TANK

Fig. 10. - HAND -FEED PUMP.

2

x 26 * No. 2 = 11:40 cylindrical ft. Dividing
I2
the heating surface by this number gives 1233 = III
II4
sq. ft. of heating surface per cylindrical foot of cylinder
capacity.
Now , Mr. Lea's model being built at i in. to 1 ft., or
1-16th full size, the cylinders should have been about
1.20 ins. dia. by 1'60 ins. stroke, having a capacity of
I '202 by 1.60 by No. 2
4 6 cylindrical inches, and
I2

E
B

с

Fig . 11. -CONSTRUCTION OF LOOSE WHEEL AXLES .

Fig . 9.— PHOTOGRAPH OF MR . LEA'S MODEL
LOCOMOTIVE FROM UNDERNEATH .
boilers may not be out of place. Following what has
already appeared in your pages, a letter received by Mr.
Lea from another maker of a model loco , i in. to the foot,
stating that he cannot keep up steam , indicates that the
defectmay perhaps be rather common , whereas, on right
lines the difficulty is to keep the steam down rather than
up. In making a working model to scale one has to bear
in mind that the use of comparatively large boiler tubes

4.6 by III = 510 sq . ins. of heating surface, whereas
the actual heating surface is 109 sq. ins. , or only 0'215th
of what it should be. In the model , however, the actual
cylinders are 9 in . dia . by 1'15 ins. stroke, or gº by
1'15 by No. 2 = 1.86 cylindrical inch capacity, giving
109 = 65 sq. in. ( nearly ) per cylindrical
inch of cylinder
1.80
capacity . The heating surface thus becomes 0.54th of
what it should be. This is a great improvement over
0'215. The model is not intended to work so hard as
the prototype, and the proportions adopied do very well.
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With cylinders 1'20 ins. dia. by 1:60 ins. stroke, she
would , without doubt, have been an utter failure.
There is, however, another matter needing attention.
It is of no use whatever to make the exhaust pipe nozzle
to scale. Taking the Midland exhaust nozzle at 5 ins.
dia., the model should have one 5-16ths in. = '312 in. dia.
for cylinders 1'2 ins. dia. , or 234 in. dia. for cylinders
'90 in. dia., whereas the actual diameter is ' 105 in., which
is just right.
The method adopted was to screw the end of the ex
haust pipe and try nozzles of different diameters until one
was found which was satisfactory, and this, after all, is
what the locomotive makers had to do before they arrived
at the proper size for their purpose.
Originally, the boiler was fed with water by means of
a hand pump in the tender. This pump is shown in
section in Fig. 10. It consisted of a tubular body A,

С

B
A
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made to provide an injector. No information seemed to
be obtainable as to injectors of so small a size , and so ex.
periments had to be made de novo. The first injector had
à bore of 'o22 in . , and had the steam cone, the mixing
cone, and the delivery cone all separately screwed into
an outer body. It was found, however, that it was much
better to make the mixing cone and the delivery cone
in one piece of metal , the overflow holes being drilled
transversely at the meeting of the two cones. The '022
injector proved to be much too large, and another was
made having a bore of '018 in. This wasmore troublesome
to get to work , but eventually success was attained. The
photo, Fig. 12, shows the injector, double the actual size.
(The photo was taken from a drawing ten times actual size.)
A is the steam cone pointed with a double thread at B, for
quick adjustment, and a union joint at C. E is the
mixing cone, and F the delivery cone, both contained
in one piece of metal. There is only one overflow hole,
G. H is the overflow pipe. Notwithstanding its ex.
tremely small size, probably the smallest working injector
in the wo.ld , it works very well indeed . It is just the
right size for the requirements of the model.
Mr. Lea found that, whereas the '022-in . injector would
start, without adjusting the steam jet, by simply turning
on the steam, if not turned on too suddenly , the '018
injector would not do so. Probably the extremely small
size may account for this. But he found that if a pet
cock on the delivery pipe were opened before starting,
the '018 injector would start well , without adjusting the

FOOT PLATE
WATER
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FIG . 14.

Fig . 13
с

DELIVERY
Fig. 12. - INJECTOR (double actual size. ) *
screwed into the base B. There was only one valve, the
suction valve C. The delivery pipe D'was led to the
check valve on the boiler, which valve formed the de.
livery valve of the pump. To use the pump the tender
tank lid was opened , and the conical end of a plunger
barrel was pressed into the cone Al, forming a watertight
joint. When the plunger was worked upand down by
hand the water was alternately drawn through the suction
valve C and forced into the boiler, whose check valve
formed the delivery valve as already stated . In this way
a plunger, say / in . diam . and 6 ins. stroke, could be
used, instantly removable when done with. The pump
· body stood immersed in the water in the tender tank , as
shown.
The pump, however, was so unlike anything to be
found on a full - sized locomotive, that an attempt was
* This illustration ( Fig. 12) is purposely shown to an enlarged
scale, to enable readers to more easily take off the exact dimensions.
- Ed. M.E.

steam jet, and upon closing the pet cock the water would
at once go into the boiler. He therefore made an auto.
matic pet cock or valve in which the valve, opening
downwards by its own weight , afforded an escape for
air , but as soon as the water reached it , it rose and
closed the aperture. There is, therefore, now nothing to be
done but to open the water valve in the tender, and to
turn on the steam , and then to close the two valves when
sufficient water has been sent into the boiler. The in
jector works well , without re-adjustment, from the safety
valve pressure of 20 lbs. per squire inch , down to
between 1 and 2 lbs. per square inch, which is rather
remarkable . It does not lower the steım pressure so
much as the old hand pump did .
It was made in a 5-in. screw cutting lathe, having over
head motion , by which the transverse holes were accu .
rately drilled . In making the double cone ( E F ) the first
thing was to accurately screw cut the two ends, so that
the piece of metal would run qui : e true , whichever end
was screwed into a screw cut chuck . To attain truth ,
these parts were not touched with a hand chaser ; they
were left exactly as the lathe tool left them. The laihe
tool was a very narrow chasing tool , having only two
teeth , and it cut a very true and smooth thread with pro.
perly rounded points and roots ofthe threads . The num .
ber ofthreads per inch is 36. Then an axial hole was
drilled by means of a sewing needle ground to a drill
shape at its larger end ( the eye having been broken off ),
and held in a watchmaker's hand chuck . Great care was
taken to start the drill in a perfectly true centre mark put
in with a very sharp -pointed tool, and particularly to
observe that there was no central pip at the bottom of
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the centre mark. The lathe was run at about 900 revs.
per minute, and the drill was applied by hand, an
extremely light pressure being used, and the drill being
withdrawn and wiped between the fingers after every
advance of about 1-64th in . In this way a hole was
easily drilled in good clean gunmetal '018 diam. and
1/2 in . or 58 in. deep, in about five minutes. Next a
special reamer was mounted in a small chuck in the
back centre, and was pushed in and withdrawn and
cleaned with the fingers, just as in the case of the drilling:
The piece of metal was then reversed end for end , and
another reamer was used of a different argle.
To make the two reamers, two pieces of softened tool
steel were chucked in the laihe and roughly turned coni
cal (one to 16 degs. for the jet E and the other to 8 degs.
for the jet F ). They were then bardened and let down to a
light straw colour, and were ground true by means of a
3.in. emery wheel driven by the overhead motion. This
produced cones ending in almost sharp points. Next , the
slide-rest was set at a smaller angle, such that, when
grinding the flats, the junctions of the flats should be true
straight lines, forming sharp cutting edges. The proper
angle for grinding the fats was calculated from a table
of tangents. Each reamer is a four- sided one, with one side
left unground, the section being as shown in Fig. 13. The
dotted lines show the original metal before grinding.
The unground side A forms a steady, which ensures a
perfectly circular hole with no chaffering. The reason
for having to re-set the slide rest for grinding the flats
will be seen from Fig. 14, where the angle of the lines
a , b, forming the original cone of 16 degs. or 8 degs. , as
the case may be, is obviously much greater than the angle
of the dotted lines c, d , which form the flats.
The secret of getting so small an injector to work well
lies in extreme truth of workmanship. The steam cone
must be accurately central in the mixing conc. To this
end , the steam cone must screw stiffly into the body, so
as to have no side play whatever.

The Second National Photographic and Allied Trades
Exhibition will be held at the Portman Rooms, Baker
Street, W. , from Friday, April 27th , to Saturday, May 5th ,
inclusive. In addition to a large number of exhibits of
photographic and scientific apparatus, an excellent lecture
and entertainment programme will be given each day.
Among the lectures to be delivered will be some by Mr.
T. C. Hepworth on “ Liquid Air ” ( with experiments),
“ The Wonders of x -Ray Photography,” and “ Photo
graphy in Warfare ” ; and one by Mr. Cecil M. Hepworth ,
entitled “ A Ride on the Bufters of a Railway Engine."
In the latter lecture a series of animated pictures, taken
from a special engine kindly furnished by the L. & S. W.
Ry. , will be projected on the screen.
How To MAKE EMERY WHEELS. —The following in
structions for making small emery wheels are quoted
from a recent issue of The Ironmongers' Chronicle :
“ Emery wheels can be made with shellac powdered fine,
and a small portion of rosin (a piece about the size of a
walnut to 1 oz. shellac), and a piece of old vulcanised
rubber about the same size , which gives it toughness.
Shellac about i oz . to i lb. of emery, well melt, and stir
about in a small frying -pan ; well mix the powders
before applying heat. Be careful not to burn it, or get
grease in it ; have a ring of iron and a piece of plate iron
prepared with blacklead and beer pretty thick ; place the
ring upon the plate and make a mould, turn the stuff into
it , and well ram down evenly ; put on one side to cool ;
when cold , turn out and chuck in lathe, and with a piece
of red-hot iron bore a hole for a spindle ; after spindled
put between centres, and true - up with hot iron.”
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' E continue to receive letters from our readers with
WE reference to the more frequent publication of
this journal , and in nearly every instance these
communications not only express decided approval of the
suggestion, but contain kindly appreciations of the way
in which THE MODEL ENGINEER has, so far, been con
ducted. For this testimony we are very grateful, and we also
wish to thank those readers who have indicated the direc
tions in which they think the contents ofthe paper might be
made more interesting. With such a varied circle of readers
as we now possess, it is, of course , impossible to make
every number of equal interest to all. One reader wants
locomotive matter, another wants marine matter, and
another electrical matter to predominate, and it would
require a much greater degree of editorial ability than we
can claim to possess to solve this knotty problem. We
do endeavour, however, to so arrange the contents that
all our readers may find at least something of interest in
each issue. Those who take the trouble to put their
views before us may rest assured that their criticisms and
suggestions are always welcome and receive our full
consideration .
The question referred to at the commencement of the
above paragraph, has aroused so much interest that we
have decided to adopt the novel plan of taking a general
vote on the subject. In each copy of this month's issue
will be found a printed post.card bearing the question
“ Do you wish THE MODEL ENGINEER to be published
fortnightly or weekly, instead of monthly as at present ? ”
We trust every reader will make a point of inserting his
reply to this query in the space provided on the card , and
posting it on to our publishers. On the nature of the
replies we receive will depend our action in this matter.
We hope , at least, that the response-whether in the affir.
mative or negative-will be sufficiently great to justify our
confidence in asking our readers to practically decide the
point for themselves.
An assurance from us on one thing may perhaps be of
assistance - i.l ., as to the quality of the contents. Since
the first number of The MODEL ENGINEER appeared, we
have always had considerably more articles available than
we have been able to use, and should the journal be pub
lished more frequently, our readers need have no fear
that any “ padding " or other uninteresting matter will
be introduced for the sake of filling out the increased
space.
A capital suggestion is made by J. A. J. (Chipping
Sodbury), who writes : -" Being in the habit of making
small lathe appliances, & c. , from castings, it occurs to me
that amateurs might help one another very much by a
mutual exchange or lending of patterns. Generally only
one casting is required from a pattern, and doubtless
many amateurs have patterns lying by for which they have
no further use, but which they would be glad to lend or

-
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exchange for some other pattern they might require. If
this suggestion commends itself to your readers, possibly
a useful exchange of patterns could be arranged through
your columns ." We shall be glad to give our help in the
direction indicated , and to publish any bona fide wants or
offers of this kind from our readers free of charge, pro
vided , of course, that they do not come within the scope
of the ordinary sale and exchange advertisement column.
Mr. Chas. E. Oxbrow sends us the following in reply
to “ H. R. M.'s " comments on his design, published in
this column last month : - “ I was very pleased to see
the able criticism that “ [ I. R. M. ' has written upon my
design for a model locomotive, and hope you will be able
to find space for the following remarks in reply to same :
The firebox could , as he says, be made perpendicular. It
would, however, have to be set back a small distance on
the frames to clear the driving wheels. With regard to
the advisability of constructing an upright tube through
the top of the firebox for use during steam raising, I must
say that I do not see the necessity for this . Would not
its position interfere with the regulator rod and the longi
tudinal stays ? Further, practically the whole of the
heat would be drawn through this tube without getting
to the other part of the boiler at all . I think the simpler
plan would be, if it is required to give a better draught to
raise steam, to fix a temporary upright tube on to the
engine chimney. I think that the gases would leave this
chimney at a considerably lower temperature than by
departing from the firebox direct . No doubt ‘ H. R. M.'
speaks from actual experience, and it would be interest .
ing to know what is the actual gain by his proposal. His
sketch for a crosshead is simple and neat , and I should
adopt that type for inside cylinder engines, but I prefer
the type that I have shown for outside cylinders. His
suggestions for a movable screw box and screw joint to
dome would certainly be improvements, but with regard
to the cylinders, valves, &c. , I prefer them as shown. If
it is thought that too much metal is in the cylinder cast .
ings, of course , they can be built lighter. Nevertheless,
I thank · H. R. M. ' for his views, which, I am sure, we
shall all profit by.”
*
Some further remarks by “ H , R. M."
of model locomotive construction will
“ Practical Letters " column next month.
ested in this subject will find his letter
perusal.

on the subject
appear in our
Readers inter .
well worthy of
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hope to give the working drawings of this gun in our
next issue, with further details as to its construction .
*
The concluding portion of Mr. Henry Lea's excellent
account of his model Midland locomotive, which appears
this month , contains some highly instructive calculations,
showing how the correct heating surface for a model loco
motive may be worked out. Mr. Lea also gives a very
interesting account of the making of a successful working
model injector to an exceptionally small scale.

Practical Letters from Our

Readers .
( The Editor invites readers to make use of this column for theful
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .]

Quick Steaming Model Boilers .
TO THE EDITOR of The Model Engineer.
Sir , – Having made several engines for model steam
ers, I have always found that the greatest trouble was
with the boilers for same. I have constructed several
experimental boilers, and the best of these may be of
interest to other readers. The first was a boiler, 7 ins.
long, 6 ins. in diameter, with one flue, 22 ins. dia
meter by 6 ins. long. This was one of my own design ,
similar to sketch (Fig . 1 ). I had an aluminium shell , the rest

FLUE

15

TUBES

FIG , I.
copper with fifteen & in. tubes, and worked at about 16 lbs.
to20 lbs. per square inch, riveted and sweated all over.
The second was a copper water tube as shown in Fig. 2,
to ins. long, consisting of one copper tube (solid drawn )

We intend to offer a prize for the best drawings and
description of a fast model steamer, but before doing so
should be glad to hear from our readers as to what length
and type of boat would be the most popular .

FIG . 2.

We publish in this issue the first portion of our long
promised article on a model quick - firing gun. As the
photographs show , this is a very handsome model , and
as it really is a working model, it should be well worth
attempting. A lot of useful information on the making
and using of small tools is embodied in this article. We

3 ins. in diameter, and two tubes 14 ins. in diameter, con
nected by ten 38 in. tubes each side. This I surrounded
with a tin casing, and covered the whole with wet asbestos
mill board , which , on drying, stuck tightly on to the tin.
I fired this with charcoal , and paraffin in a blow -lamp.
Thelamp was much the better of the two. - Yours truly,
G. H. B.
Walton .

Hali
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Model Electric Man -o' - War.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I have just completed the trial trip of my
model man -o'-war, and as I have experienced several
difficulties with regard to the propellor, &c. , I propose
to state, in as brief a manner as possible , how I overcame
them for the benefit of my fellow model makers. I will ,
if you should wish , give you a full description of the boat
at a later date, but will remark in passing that the boat
measures 3 ft. by 6 ins. by 4 % ins., is made of brown
paper (and a tremendous success it , the paper - is) . The
motive power is one of Horne & Thornthwaite's electric
motors, series wound , run from four 52.pt. chromic acid
cells, made from marmalade jars.
Now for the difficulties that arose. The first trial trip,
which was also a trial of temper, the batteries were con
nected in series, but the current was not strong enough ,
so I connected in parallel with better results. I found,
also, that altering the shape of the three blades of the
134 ins. propellor from a clover leaf to an oval shape, and
reducing the pitch to a very small amount, enabled the
motor to run at a very high speed (about 400 revs. per
minute) , and propel the boat at a speed of quite eight
miles an hour foran hour and a half.
I am pleased to say that the boat now is a very
great success, and amply repays me for the trouble
expended upon it.
The boat can be got under way in less than one minute,
and costs about 3d. per hour to run.
In conclusion, let me advise makers of electric boats to
keep the propellor small, and the pitch also, remember
ing that the speed of the motor must be great, or else the
batteries will be exhausted in a very short time. — Yours
E. S. B.
truly,
Church Stretton.
Boilers for Torpedo Boats.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -While thanking “ Goëlette ” for his
sketch and description of the boiler he gave in the April
number of The ModeL ENGINEER, I would like to
point out that he has evidently misunderstood my letter,
as it is practical experiments with boilers in the above
models I want to discuss, and not theory. I should
like to hear from readers of the behaviour of boilers,
actually used in model torpedo destroyers, how they
steamed , what work was got out of them , what fuel
was used, and last but not least, a rough sketch, showing
the number of tubes in the same, and their diameter and
TORPEDO.
gauge.— Yours truly,
Liverpool.
KEADERS of THE MODEL ENGINEER, most of whom are
interested in the locomotive, will find in the April number
of the Captain an interesting and well illustrated article
on some of the big engines working heavy expresses on
British railways. Amongst others, the six wheels coupled
North Eastern ; “ No. 1,400,” L. & Y.; " 990," G.N.R.;
“ Dunalastairs," C.R.; and G.W.R.; L. & N.W.R .; and
G.E. R. locos. are shown , and make altogether a fine col
lection of “ Railroad Giants. "
The Engineer states that a novel arrangement for
supplying power to electric motor vehicles is being
experimented with in France. The invention is that of
M. Lombard - Gerin , who proposes to run upon two
parallel wires stretched on poles parallel to the highway
a small motor chariot carrying a long conductor, which
passes to a trolley pole on the vehicle to be operated.
This conductor operates the motor on the vehicle, and it
is long enough to permit considerable freedom of motion
in the vehicle .

Queries

and
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Replies .

Queries on subjects within the scope of this journal are replied to
by post under the following conditions :- 1) Queries dealing
with distinct subjects should be written on separate slips, on
one side of the paper only, and the sender's name should be is .
scribed on the back. ( 2 ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as early
as possible after receipt, butan intervalof a fewdays must
usually elapse, before the reply can be forwarded. ( 4 ) A1
be addressed to The Editor, THE MODEL
queries should
ENGINEER, 6, Farringdon Avenue, London, E.C.)
The following are selected from the queries which have been replied
to recently :
[ 2134 ) Magneto Electric Machine. J. G. (Glasgow ) writes :
I intend making a magnet electro medical machine, such as sold at
los. 6d.; size 8 ins. x 4 ins. X 374 ins. Please give size of horse
shoe magnet, size of bobbin magnet, size of bobbins, size of wire, size
of gear wheel, size of handles, and how to connect it up.
For a machine in box, 8 ins. x 4 ins. X 374 , the magnet should
be 6 ios, long, 3 % ins. wide, made of 12 -in . steel, with 1 in . space
soft iron cores of
between should
the limbs;capable
of lifting
8 lbslong,
. The
bobbins
be 5/8 in . in diam
., if ins.
with soft iron discs as
heads, each 1 % ins. diam ., unitedby an iron yoke 1 %, ins. long , fin.
wide, in. thick . The bobbins should be wound with about 14lbs.
of No. 30 silk covered copper wire, connected up as an
. If gear
wheels be used , the driver should be 3 ins. in diam , and the driven
ins. You will find full instructions for making such a machine, in
Bottone's “ Electrical Instrument Making. "
( 2129 ) Dynamo or Motor. J. W. A. ( Barnsbury) writes : I
should be very much obliged if you will answer me the following
questions, as I am makinga dynamo to the following sketch. What
will be the output when shuni wound with lb. of No. 22 D.C.C.C.
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wire on each magnet and 5 or 6 ozs. on armature ? Will a solid
armature act or not ? I am using a 4 -part commutator and an
8 -cogged armature. What will be suitable wire for same to run as a
motor and how much ? What volts and ampères will it take to drive
it as a motor ? Also what speed will be run as a motor?
Owing to the fact that the armature will hold but little wire, if
the channelstherein be as small as represented in your sketch, you
will be obliged to make the armature run very close indeed to the
pole pieces to get any serviceable output. But supposing you are
able to get in 6 ozs. of No. 22 , you may reasonably expect to obtain
a current of about 2 ampères, at20 to 25 volts pressure, when run
ning at a speed of about 3000 revolutions per minute. In this case ,
the field-magnets should be wound with from Ibs. to 2 lbs. of No.
22, connected up in shunt. A solid armature will generate just
about as well as one that is laminated at first, with this difference,
that the solid armature will soon get hot , owing to the “ eddy '
currents set up in the iron, and as soon as it becomes heated the
current willfall off, since the hot wire conducts much less than the
cold. In about twenty minutes the iron will get so hot as to risk
burning the insulation of the armature coils. As a motor, the
machine will move when supplied with about 2 ampères at 4 volts
pressure , but to get its full efficiency (about 1• 12th h.p.) you must
supply current at 25 volts pressure, when the motor will run at about
1,500 to 2000 revolutions per minute, and absorb about 2 ampères.
( 2207) Book on Batteries, & c. F. P. M. ( Tooting) writes :
ect of primary batteries - (1) The
Can you enlighten me on the
Daniell cell : the correct quantity of sulphate of copper and water,
also the parts of sulphuric acid solution ? (2) Is there published a
handbook dealing with primary batteries ? If so, would you please
send me name and address of publisher ? I have looked through
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several lists ofelectrical publications, and can find nothing at all on
the subject. I am making a model électric tramcar and track, after
the style of Mr. Simpson's description in No. 23 of The Model
ENGINEER. I do not quite grasp his explanation of how he conveys
bis current when using the poles. My track, 50 ft. long, is } in. bar
iron, and I find in conveying the current through the rails there is a
great resistance ; can you help me over the difficulty without resort
ing to the use of an accumulator ? I might mention I am using
4 -pint bichromates, and the motor is a tripolar overtype.
( 1) The solution of sulphate of copper in the Daniell cell should be
saturated . The acid is diluted generally with ten or twelve times
the amount of water. (2) We have now in the press a book on
primary batteries. It will form one of THE MODEL ENGINEER
Series, and will be published at 6d. (3) The idea in the tramcar you
mentionis simply to use an overhead wire for the going, and another
wire under the car for the returning current. Presumably the over
head wire is directly connected to the copper poles, so that a wire

from battery is simply connected up to one of these. (4) You can
getover the " resistance" difficulty by arranging strips of copper at
the railjoints, screwing to rails, as shown in sketch above.
( 2214 ) Slide Valve. F. H. R. (Stroud ) writes : Could you
give me the size and travel of slide valve for cylinder, 23/4 in. bore by
4 in. stroke, the size of steam ports are 1 in . by 3.Tóth in. , exhaust
I in. by } in ., bridges i in. by 4 in.; and what should be the sizes of
steam and exhaustpipes ?
Your slide valve should have a total length of 1f ins. , width 134 ins.,
length inside i in., width inside i in . , and height inside 34 in. The
length 1 ins. will give 1-16th in. steam lap. Travel in full gear will
be I in . Steam pipe } in . inside diameter , exhaust } in. diameter.
( 2222) Accumulator Grids. B. L. (Harrogate) writes : What
size plates shall I have to use for accumulator to light one 8 -volt,
5 C..v. lamp for 14 hours at one charge, assuming I have four cells
each containing three negative plates and two positive plates
respectively ?
If the number of plates is limited to two positive in each cell , they
would have to be about 18 ins. by 12 ins . It would be advisable to use
positive plates and five negative -- plates being about 12 ins. by
four
9 ins .

Amateurs'

Supplies ,

( The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparalus,
and materials for amateur use . I
Seamless Copper Fireboxes.
A thoroughly good line is Mr. F. A. Thomassin's latest speciality,
which consists of " seamless " copper fireboxes (in one piece ), and
firebox and boiler crown plates for vertical boilers. They can be
supplied in all sizes and thicknesses, ranging in price from 25. 9d .
upwards, For this price a firebox, suitable for a vertical boiler about
3 ins.diam ., may be had, and we can say, from personal inspection,
ihat both this and the flanged crown plates are excellent pieces of
work. It is obvious that with these parts, perfectly round and well
finished , far less than the usual labour will be required to make up a
sound boiler. All particulars will be sent on application to Mr.
F. A. Thomassin , The Broadway, Streatham .
Model Centrifugal Pumps.
A real novelty in the way ofmodels , and one which will appeal to
the practical
amateur, isthe" Diamond " centrifugal pump,supplied
by Messrs, Thorpe & Salter, engineers, Red Lion Street, Clerken.
well, E.C. Either sets of castings, the complete pump, or a com
bined gas engine and pump on one bed -plate, can be had , and the
uses to wbich the machine can be put are very varied indeed . The
pump, complete is quite a small affair, but its performance is
remarkably good, 600 gallons of water per hour being delivered
12 ft. high by it, which makes it of use for circulating water for
motor cars, domestic requirements, pumping water for a fountain,
or as a bilge pun.p for launches, etc., etc. Amateurs who want
something to drive from the engines they have already built, will
find a new field of operations here of great interest and general
usefulness. The “ Ruby " gas engine, made by the same firm , has
recently been improved in detail and is in all respects an excellent
machine
,
Bargains in Books.
A chance is offered by E. Pouteau, 44, Warden Road, London,
N.W., to those who are anxious to add to their libraries at little cost.
A number of slightly soiled volumes, on technical subjects, are
offered at reduced prices, and those readers who are interested
should write for list No. 45, which contains particulars.
Castings for Motor Car Engines.
We have examined some oil engine castings and parts made by
David J. Smith , 5,Great Arthur Street, London, E.C., for motorcars,
and are well satisfied with their proportions and appearance. These
parts are supplied in any degree of finish to suit customers, and
those who are undertaking the construction of light cars will do well
to write for lists of castings and accessories Sundries of all sorts
are supplied , including coils, plugs, and carburettors, as well as
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complete and finished motors. A price list giving cost of machining
parts is in preparation, but all information will be given to readers
mentioning this journal.
Portable Calculating Scale.
The great advantage of the cylindrical type of slide rule or
mechanical
calculator
lies,
of course,
the usual
great length
be given to the scale as
compared
within the
Gravet which
rule. can
In
the case of the “ R.H.S.” calculator, as sold by A. & J. Smith,
Opticians, Aberdeen, the scale is as long as 50 ins., which justifies
the statement that its accuracy is vastly greater than the ordinary
25 centimetre rule, whilst it is quite portable and simple to manipu
late. The instrument is 972 ins . long and 78 in . diameter, and can
be read to four places. Those on the lookout for a reliable calculator
should send to Messrs. A. & J. Smith for particulars.
Castings from Amateurs' Patterns.
Messrs. F. & H. Shaw , Limited, Hebden Bridge, announce the
completion of their new ironfoundry, which put them into a position
to undertake general foundry work of every description. They
specially cater for castings of machine tools, engine work, and
machinery requiring a better class of metal than is usually to be had
from ordinary jobbing foundries. In cases where clean, sound ,
tough castings are a necessity, they will be glad to estimate on
of particulars,and will quote also for all ordinary require
receipt
ments. Further information can be obtained if THE MODEL
ENGINEER be mentioned when writing.

Catalogues Received .
Dawbarn & Ward, Ltd. , 6, Farringdon Avenue, London,
E.C.- A new list of books and periodicals has been issued by Messrs.
Dawbarn & Ward, Ltd., and is a very handy catalogue for technical
people. So many enquiries reach us on the choice of books for
special subjects, that we are pleased to be able to recommend so
complete a list . It comprises, in sixteen pages, prices and particulars
of books for model engineers, electricians, photographers, and tourists,
as wellasperiodicals appealing to all of these, maps,and scientific
works generally. The publishers will send it , post-free, to any
address on receipt of a pennystamp.
G. Cussons, 104, Great Clowes Street, Lower Broughton, Man.
chester.-- A beautifully printed catalogue of art drawing models and
apparatus manufactured by this firm is to hand. All ordinary
requisites for art colleges are here listed, and well illustrated . The
list is printed in an attractive brown ink, and will (together with
other technical catalogues) prove of great value to those connected
with art and technical colleges generally.
A. & J. Smith, Opticians,Aberdeen . - A clearly printed list of
non -magnetic watches and chronographs is sent us by this firm , and
includes some interesting particulars of the special character of these
timekeepers. Every watch is accompanied by a five-years' guarantee,
and the prices are varied according to style of finish, &c. Readers
requiring further information should write, mentioning The MODEL
ENGINEER ,for this list, which will be sent free.
Henry 0. Smith , High Street, Bruton, Somerset. -- This is the
1900-01 list of " Best "cycles, motor quadricycles, engines, gramo .
phones, & c. Special attention is called to the latter part of the list ,
dealing with gramophones, records, parts and accessories. Any
reader may obtain the catalogue free by mentioning The MODEL
ENGINEER.
Adams & Co., Lowestoft.-- A wholesale price list , of special
interest to trade readers, is issued by Messrs . Adams & Co. , dealing
with light oil-motors, circulating pumps, tabular under-carriages,
and castings and parts for the “ Adams" oil-motor. This is a well.
printed list, fully illustrated and very complete. The MODEL
ENGINEER should be mentioned when writing for it.
R. J. Moss, 97, Great Hampton Street , Birmingham .-- Acetylene
users will do well to write for this list of acetylene gas apparatus.
It runs to about fifty pages, and includes some useful remarks on the
subject , as well as particulars and prices of generators, burners,
purifiers, lamps and carbide. The list will be sent to any reader of
THE MODEL ENGINEER .
Geo. Goodman & Co. , Bath . – We have received a neat de
scriptive leaflet of Messrs. Geo. Goodman & Co.'s enclosed type
high -speed engine, the special features in which are the single
acting trunk piston, piston valve, and the absence of an eccentric.
The valve is actuated by a cam , which reduces the usual friction
caused by the ordinary eccentric . Working drawings are supplied,
and complete sets ofcastings. Prices are also quoted for machining
any part required. Those who require a set of parts for a model
high-speed vertical engine should write, mentioning THE MODEL
ENGINEER , for prices and particulars.
The Clyde Model Dockyard and Engine Depot, Argyll
Arcade, Glasgow, N.B. -A new list of model yachts, fittings,
dynamos, and motors, is sent us from this firm , Special notice is
called
page elaborate
5 , which scale
gives models.
prices and Some
particulars
of ship's
fittings
for
thetomost
very good
designs
of
dynamos are offered , and attention is drawn to novelties in rails for
model tracks, etc. One of the greatest novelties is the “ Clyde "
launch electro motor, which has several advantages, amongst which
may be note the flexible spring connection to propeller shaft, the
moderate weight and dimensions, and the neat design. This list will
be sent to any reader of The MODEL ENGINEER for a stamp.
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(Continued from page iv .)
8. Bottone & Sons, Electricians, Wallington,
Surrey, manufacture and supply Electrical Appar.
atus ofthe best types.
Dynamos and Motors, from 12 watts , 15.,
to 6 units, 660. Warranted perfection . Lists, itd .
Wireless Telegraphs, from £3 38.; Coherers,
58.; Multiplex Coherers, 61 is.; Relays, 308.
Bells. 2s. 6d ., and Parts for Constructing.
Superb Wimshurst Machines, for Hertz'
Wave Wireless Telegraphy, and x -Ray work ,
from 305. to £13 138. Lists, ifa .
Crooke's Tubes, Bianodic Tubes, from 155.;
Screens, 5s. to 64.4s. Every Requisite for Radio
graphy . Lists, itd .
S. Bottone & Son's New Electric Igniter for
Gas and Oil Engines. No Battery required.
Price £ 6 .
Free. - Pocket Rubber Stamp of your Name
and Address; also particulars of the best paying
Agency going for whole or spare time.-W.
RICHFORD, Snow Hill, London,
Motor Tricycles, Components, Castings ;
illustrated list, 2d -HARDING, Brixton Motor
Works, London .
Given Away. - Steel Krupp Standard Screw
cutting and Lathe Centre Gauge, with copyright
book on Screw.cutting and Brazing, 7d.-- ENGI.
NEER, 30 , Salisbury Road, Forest Gate.
Screws and Bolts and Nuts for model, clock,
electrical and cycle work . Illustrated list, post
free, id . - MORRIS COHEN , 132, Kirkgate , Leeds.
Watch and Clock Tools and materials
watches, clocks, and jewellery. Catalogue, 2000
illustrations, post free 6d . - Morris COHEN, 132,
Kirkgate, Leeds.
Important Notice.--Owing to the death of
Mr. Caplatzi, proprietor of the well-known Scientific
Store, established 1862, 22, Charlotte Street, Fitzroy
Square, we respectfully invite all the customers to
pay us a visit, as the immense stock is to be sold
at great reductions, viz. :- Batteries,coils, electric
machines and magnets, telephones, bells and tele .
graphs, dynamos (lighting and plating), motors, wires
and terminals, galvanometers and volt -ammeters,
model engines, lathes and tools, experimental and
practical optics, photography, lanterns and slides,
telescopes, microscopes, and spectroscopes, draw.
ing and surveying, generalphysics and chemistry.
Nos. 1 and 2 " Model' Engineer " for Sale ;
highest offers to S. S. , 55, Dunsmure Road ,
Stamford Hill, London, N.
Large Illustrated List of Electrical and
Mechanical novelties — Berliners, Gramophones.
etc.; tremendous bargains ; 2 stamps. -T. W.
SUTER, South Tottenham .
Castings, Drawings, Models ; state wants ;
stamp.----I'on Co., Princess Street, Manchester.
Particulars of Man - Power Gas or Oil
Engine (electric ignition ), without castings ; small
drum armatures wound for amateurs. - 20 , Annis
Road, South Hackney .
The Ardwick Engineering Company:
Yacht, Launch and Small-power Marine Engine
Builders. Readthe following advertisements.
Launch and Yacht Engine Castings up to
30 indicated horse-power, simple, compound and
tri-compound.
Model Double Compound Tandem Surface
Condensing Marine Sciew Engine; complete set
of castings, 16s.; design, 3 stamps; working draw .
ings, 3s. 6d.
The “ Compact " Oil Engine, 4. b.b.-p. , a
most simple engine to construct; castings, 4os. ;
forgings, 12s. 6d. ; working drawings, 5s. ; descrip
tive circular, i stamp.
Half Size Model of the " Compact " oil.
engine ; castings, ras. 6d. ; drawings, 25. 6d.
Model Engine Castings, horizontal, vertical,
diagonal and beam ; 14 in . and 2 in. cylinder
castings, 6s. per set; drawings, 15. each.
Castings of Cylinders ,Feed Pumps, Gover.
nors, Stop Valves, Safety Valves , etc. , etc.
Double Horizontal Engine, with feed pump,
£12.
4 in . cylinders;price
finished, 2 in . xCatalogue
highly Illustrated
for 1900, post
Our
free, 6 stamps.-THE ARDWICK ENGINEERING Co.
Bennett Street, Ardwick, Manchester.

Gas Engines . - Warsop's new improved pattern ;
* actual b.-h.-P., Otto cycle, tube ignition ; most
reliable small-power motor made ; not acheap use
less toy, but fully guaranteed for 6 months.
Warranted to Drive a 4-in. lathe, or a 46 -C.-P.
dynamo, with ease ; cylinder, valves, and combustion
chamber, all water-jacketed ; spiral gearwhee and
side shaft; no complicated fixing ; only one gas
connection. Seen working any time.
Engines in Stock , ready for delivery. Price,
complete, ready for work, all connections made,
with gas bag, tank , and driving pulley, 66 155.
Patentee and Sole Maker, H. E. WarsOP,
Engineer, Nottingham .
Boats . - How to Build one Easily and Inex
pensively, with splendid designs ; 7 stamps. -LESLIF
WOODFORDE, Hamble, Hants,
" Model Engineers," 1898 and 1899. 150 works.
clean . Stamp Album and over 200 stamps. Ex:
change tools or cash. Offers. - W . INNES, 394, King
Street, Aberdeen.
Por Sale, 202 new and second -hand Gas and
Petroleum Engines, Hot - air Engines. - BRITANNIA
Co. , Colchester.
81 Launches, 22 Hoists ,8 Planing Machines,
53 Pumps, 62 Circular and Band Saws, Moulding
Machines, &c.
Nearly 3000 lots of various new and second .
band machinery for various trades for sale.
Launch Engines . - Several new and second .
hand for immediate delivery .
Send 2d.stamps for " The Machinery Regis
terand Advertiser," containing details of above.
- BRITANNIA Works, Colchester.
Or call at 100, Hounsditch , London , where
some of the items can be seen . - BRITANNIA COM .
PANY'S LONDON MACHINERY AGENCY.
The London Machinery Agency, conducted
by BRITANNIA Co., Colchester are open to purchase
modern Engines, Machinery.
New Tool and Petroleum Engine Factory .
-Our heavy departments are opento make Tools,
&c. , up to 20 tons.
Makers of Tools to the British Government,
and most eminent engineering firms. - BRITANNIA
Co., Colchester.
Useful Hardwood Rule, Paper Cutter, and
Letter Opener, ad. each, post free. - BRITANNIA
Tool FACTORY, Colchester.
3 ft. polished hardwood Rules, sent free for 3d.
stamps. Both these are advertisements.
Buy only Standard Quality Lathes,
Planers, Shapers. Our lathes have steel leading
screws
parts. Latestdesigns. - Bri.
TANNIAand
Co., wearing
Colchester.
The Best Books on Turning and Screw
cutting are published by BRITANNIA Co.,
Colchester, 35. post free.
Buyer's Guide to best books on mechanical
subjects, English and American , published by
BRITANNIA Co., price 6d.
Above Three Books should be found in all
large free libraries. Ask for them.
steam Launches, launch engines, gas, steam
and petroleum engines.--Apply, BRITANNIA Co.,
Colchester.
For Sale - Marine Engine and Boiler ; low
price ; photo , 2d.-C. O. ,2, Elm Grove, Guernsey.
Model Engineers," 1898 and 1899, few
missing ; 55. 6d. lot.-B. GAYNOR, I , Ushers
Quay, Dublin.
Cylinder Electric Machine, Leyden jars,
dischargers , & c ., in box complete ; cheap.--Geo.
GOODMAN & Co. , Bath.
Electrical Amateurs. - Send penniy stamp for
Horneand Thornthwaite's Catalogue.-- 416, Strand,
London .
For Sale.-24.in , Centre Lathe, by Britannia
Co., with gouge and chisel ; never used ; cost 43 .
Alsó 6- wheeled locomotive ; cylinders, 11% ins. by
4 in ., fitted with water gauge, steam gauge,
reversing motion , etc .; needs overhauling ; cost
£ ro. What offers ? -C . A. BRUNTSEN , Steeg,
Holland.
For Sale. - Horizontal Engine and Boiler .
Engine, 1 % ins. by 22 ins.; boiler, 6 ins. diameter,
15 ins. long Also set of Gas Engine castings,
in. by it ins. £4 for lot or nearest offer ."
Address F. Mupd, King's Head Hotel, Barnard
Castle.
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Machine Drawing Students !!! Please setia
your names and addresses to WALLACE C. BEN
LEY, A.M.I.M.E. , Consulting Engineer, Halifax.
Look Here Mechanics !!! Send to-day fa
Bentley's " Machine Shop Companion " ; 36 illus
trations; pocket size ; post-free is. id . - Address:
WALLACE C.BENTLEY, A'M.I.M.E. , Consulting
Engineer, Halifax.
" Bentley's Books " are used by engineers
draughtsmen, mechanics, and students in all part
of the world. --BENTLEY, as above.
Scrow -plate, 1 in ., 3-16ths in. , '& in ., with tap
and tap wrench , is. - WILKINS, 30, Church Roa
Stoke Newington.
Several Good Lathes for Sale ; almost pew
carefully used ; foot or power ; cheap. - MARTIN
below .
Splendid Model of Continental type loce
motive for Sale ; length over all, 6 ft. 2 ins. F
photograph and full description see Mode
ENGINEER for March . The engine can be inspecte
by appointment ; offers invited.--W. MARTIN AN
Co., below .
Three “ Albacore " Cycles, quite new, ou
make, warranted ; lady's, Dunlop tyres ; beaut
fully plated and enamelled, 49. Another , do. , do
Warwick tyres, £8 8s. od. Gent's, Warwick tyreg
74 gear, 67 10s.-W. Martin & Co. , East Road
West Ham, E.
Sand .-- Specially prepared for moulding bras
lead, zinc, &c. Price 3s. per cwt. on rail ; specia
quotations for larger quanties. - A . EASTERFIEL
Ironfounder, High Brooms, Tunbridge Wells.
Finished Flywheel, 8 in . diam ., } in hol
4 lbs., 35. Electric Mótor, 6 volts, 55. Indud
tion Coil, 21 in. long, is in. diam., condense
108. 6d.--Harry Austin , Armley, Leeds.
Wireless Telegraphy , & c. - Morse Key
38. 6d.: Sounders, 5s. 6d. These are a spec
cheap line.- MIDDLETON.
Highest -class New Morse Keys,
Second -hand Sounders, cost 508., from 125. od .
Sounder, with very sensitive relay, cost 44 105
perfect, butrequires cleaning, 155. --MIDDLETON.
Splendidly made, very sensitive polariseri R
lays under glass cases, cost 64 , price 155. ; smalle
relays
on ebonite bases, cost 559., price 1os . 61. -MIDDLETON

Morse Recording Instruments, cost [2
from £4 ios .; key and sounder on one base , nearl
new, 3os.
Quantity of Chemicals, &c.; hundreds
stoppered bottles, about 2 cwt. in all, 30s . , la,
property of chemistry student.
Performance of all above apparatus guaran
teed . Numerous other odd lots can be seen be
appointment.--SAM MIDDLETON, 65, Southampton
Street, Camberwell.
Books for Engineers. " Fowler's Me
chanical Engineer's Pocket Book for 1900.
--Absolutely unequalled ; contains a larger amoun
of engineering information than any other pocket
book published at the price ; sent post free any
where, is. gd. THE MODEL ENGINEER states :
“ We know ofno other engineering handbook wbic
gives such practical and reliable information at s
moderate a price." — THE SCIENTIFIC PUBLISHIN
Co.
"The Commercial Management of En
gineering Works. " By Francis G.Burton.
Should be in the hands ofall engineers who aspir
to managerial positions ; price 125. rod ., post free
-THE SCIENTIFIC PUBLISHING CO.
" Tables and Data , for the use of Studentu
in EngineeringLaboratories. " By Professo
W.W.F. Pullen, Wh.Sc. ; price 4s. ad .; post free
-THE SCIENTIFIC PUBLISHING Co.
Indicator Diagrams. - A treatise on the use o
the indicator and its application to thesteamengine
containing over 250 illustrations of indicator dia
grams from actual practice. By Professor W. W.F
Pullen, Wb.Sc. ; ' price 6s. 3d ., post free. - TH
SCIENTIFIC PUBLISHING Co.
The Combustion of Fuel.---With chapter
on mechanical stokers, forced draught furnaces
refuse destructors, & c. By Professor W. W. F
Pullen, Wh.Sc.; price 38. 8d. , post free. - TH
SCIENTIFIC PUBLISHING Co., 53. New Baile
Street, Manchester.
( Continued on page ix .)
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Locomotive

at the Paris Exhibition .

" HE accompanying photograph, which has been very
motive Superintendent of the London and North
Western Railway Company, is taken from the model
locomotive which that company has sent to the Paris
Exhibition . This fine model is a copy of “ Diamond

all its details. Any of our readers visiting the Exhibition ,
should not fail to see this excellent specimen of the model
maker's art .
We take the opportunity to append a few details of the
engine, “ Diamond Jubilee,” from which the model is
copied. As above stated , this is one of a class of four
cylinder compounds, the two high pressure cylinders being
outside, and the low-pressure pair inside, under the
smokebox , all driving on to one axle. The H.P. cylin
ders are 15 ins. , and the L.P. 201 ins. diameter, the
stroke of all being 24 ins. The valve motion is Joy's, and

1

MODEL OF THE L. & N.-W. Ry. LOCOMOTIVE— “ DIAMOND JUBILEE.”
Jubilee,” No. 1901, one of the 7 ft. four-cylinder com
pounds, of which " Black Prince " is also a representative
example. The model is one-sixteenth the size of the real
engine, or to a scale of 14 in. to the foot, and is driven
electrically. It is mounted in a glass case in the base of
which is a small electro-motor with armature 41 ins. dia.
meter. This is connected to wheels which project
slightly through slots cut in the “ permanent way," and
upon these wheels rest those of the model. Only by a
close inspection of the photograph is it possible to detect
the slots just mentioned, so that there is no disfigurement
of the engine, which is a working model, and accurate in

owing to the adoption of an ingenious system of levers, one
set of valve gear oply is required. This actuates the low
pressure valves, which by the levers aforesaid , work the
high-pressure valves.
The boiler of this engine has an outside mean dia
meter of 4 ft. 3 ins. , and the barrel is 11 ft. long. The
firebox has a total length outside of 6 ft. 10 ins., and
width 3 ft. Ir ins. The height from bottom of firebox
to centre line of boileris 6 ft. 4 ins. The working
pressure is 175 lbs. The heating surface (total) is
1,409 sq . ft., and fire grate area 20'5 sq . ft. Number
of tubes is 225, their diameter outside being 178 ins.
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The cells are prevented from moving about by small
pegs driven into the slide as at a , and should be placed
at about 3-16ths in. from side of box . The board for
holding zincs and carbons is made from f -in. wood, and
measures of ins. by 94 ins. It should be mortised as shown
in Fig . 3. The mortices marked a, a? (Fig 3 ) are iſ in .
by in. and 138 in. from edge of board. B is i in. square
and c, 6, 6, 6, are 18 in. holes. The distance between each
pair of mortices, marked a, a ', is fin . from inside edges.
These mortices are to take the carbons, eight in number,
which are ordinary Leclanché No. 2 with leaden caps and
terminals fitted . The carbons, without caps and termi
nals, measure 51ins. long and 134 in. by #in . The
zincs measure 434 ins.by 1/2 in. by yg in .or 3-16thsin ., and
are four in number.
Each zinc has a ys in, hole drilled

I

The driving and trailing wheels ( coupled ) are 7 ft. 1 in.
diam. , and 9 ft. 8 ins. centre to centre. The radial truck
or bogie has wheels 3 ft. 9 ins. diam. , 6 ft. 3 ins. centre
to centre . Distancefrom centre of radial truck to centre
of driving wheel axle, 10 ft. 472 ins. Total wheel
base, 23 ft. 2 ins. The weights are distributed as fol
lows :-On the radial truck 19 tons 16 cwt. , on driving
wheels 17 tons 8 cwt. , on trailing wheels 16 tons 14 cwt.;
total, 53 tons 18 cwt. , loaded. The weight of tender,
loaded, is 26 tons 12 cwt. The tender is, of course,
fitted with water scoop for long and continuous runs, for
which these engines are specially suited . The water
capacity is 2000gallons, and space is provided for 5tons
of coal. Engines of this type are running some of the
fastest and heaviest trains on the L. & N.W.R. , and
give every satisfaction in their performances.
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How to Make a Simple

Bi

Yg " Brass Wire

chromate Battery.

ob
By A. J. BAYLY.
THE following is a description of a handy bichromate

Zinc
Plate
a

pleted at a small cost, and which gives a fairly
strong current.
First make the box to hold the cells. This measures
9 % ins. by 972 ins. by u ins. high inside measurement,
and is made of 72 in. wood . The bottom has an opening
left in it , running the whole length of the box, measuring
2/2 ins. wide, and should appear like Fig . 1 , The slide
which carries the cells should next be dealt with. This
is made from a piece of wood 972 ins. by 972 ins. by /2 in.
Cut a mortice in the centre of this right through i in .
square, and on the under side along the centre, across the
grain, screw a piece of wood 9} ins. by 24 ins. by 1 in .
This is for a strengthening piece. Procure a length of
wood i in. square , 14 ins. long, and bore two 38 -in.
holes in it, one 94 ins. and the other 1476 ins. from one
end. Fix this in the mortice already cut, by the end

of hole
--- 9 € ” -3-*3 5

b

opening

Bottom of Box

FIG. I.

Cell

-bb bd
dolg hole
Cell

99
Section of Box
with slide
FIG. 2.

farthest from the holes, by glueing and screwing from
underneath. This slides in the box as shown in Fig. 2 ,
the strengthening piece fitting into the slit in bottom of
box when slide is down, as at Fig. 2. Fig. 2 also shows
the cells in position. These cells measure 41 ins. deep
and 4 ins. diameter outside measurement, are four in
Two cells only are
number, and hold about one pint.
shown in the figure, the other two being behind those
shown.

Board for holding
zincsand carboris
FIG. 3.

Zinc
with
Terminal

FIG . 4 .

in centre at about / in. from top. Through each hole is
rivetted a piece of % -in. brass wire 3 ins. long, bent to
the shape of letter L , the shorter part being in . long
The longer part will now lie parallel with top of zinc,
where it should be firmly soldered . The overlapping
piece is now bent up at right angles, making the part
bent up 1/4 in . long ; this is screwed to fit a small brass
terminal. The zinc element will now appear as in Fig. 4 .
Unscrew the terminal a ( Fig. 4 ) and insert the projecting
wire through the holes marked c , C, 6, c ( Fig. 3 ). The ter
minal a , when screwed on , will hold the zinc plate in
position between the carbons, which are pushed through
the mortices a, al ( Fig. 3 ). Each pair of carbons is joined
with a piece of 1-16th in .brass sheet, to which is soldered
a short length of fairlystout wire for connecting purposes.
The board , with carbons and zincs in position , is now
placed inside battery box where it rests on slips of wood
screwed on each side, inside the box marked b, 6, 6
( Fig. 2). These slips of wood are placed 14 in. from top
of box. A lid to fit top of box should be made 2 ins.
deep by 10 %2 ins. by 10% ins. outside measurement.
Cut a I in . square mortice through centre of lid , through
which the handle of slide, marked < ( Fig. 2 ), may pass.
Make two small pegs to fit the 58 -in. holes in handle
fairly tightly, but not so tight that they cannot be taken
out, or you will not be able to get the lid off your box
when you require to re-charge cells. Place the lid on the
box and put a peg in the hole nearest the top ; this will
act as a handle to lift the cells up to the zincs and carbons,
which are kept in position, while the battery is in use,
by a peg put in the second hole, marked d ( Fig. 2 ) .
When not in use, remove the peg and allow the cells to
slide down to bottom of box. The pieces of wood ,
marked d , d ( Fig. 3) are screwed on the board that carries
the zincs and carbons to act as handles. to lift it in and
out. Two terminals are now put on the outside of the
box , to which the carbons and zincs are connected , and
the battery is complete.
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Screw Engines for Model

Torpedo Boat Destroyers .

By B. S. Kemp.
NE of the chief difficulties to beovercome by the
ON builder of this type of craft, is to avoid over
weighting the boat, and consequently increasing
the draught and reducing both the freeboard and speed.
Before leaving the hull , I should like to say that I consider
that the most satisfactory material is wood . A good sound
log ofyellow pine makes a neat light hull, without the
unsightly strakes necessary in the case of metal. A hull
5 ft. long, with a maximum beam oi 534 ins. , and a maxi.
mum depth of 4 ins., can be made as light as 2 lbs., with
out reducing the thickness to less than a quarter of an
inch. A boat of these dimensions should carry a weight
of 10 lbs. inclusive, with a draught of 248 ins. or 272 ins.
Of course, this weight will vary according to the lines; but
thisis an approximation.
Having completed the hull, the next question is whether
the boat shall be propelled by a single or twin screw.

123

Fig 1. shows a pair of engines designed to economise
space and yet to have free open working parts of substan .
tial design . The cylinders are 18 in. bore, and 5/8 in.stroke,
and are inclined at an angle of 46 degs. from the horizontal.
The port cylinder, which is the forward cylinder, drives
the starboard shaft, but derives its valve motion from an
eccentric placed on the forward end of the port shaft,
the shafts being geared together.
The starboardor aft cylinder drives the port shaft, but
derives its valve motion from an eccentric placed on the
after portion of the starboard shaft. The shafts revolve
outwards in ahead motion , the starboard propeller being
right-handed and the port left handed . The cylinders
are each supported in front by two turned steel colunins,
and at the back on two flat supports, having a palm at
either end as shown , the lower end being bolted to the
bed.plate, and the upper end to the under side of a pro
jecting flange on the cylinder .
From Fig. 2 it will be seen that the engines overlap, or
in other words, the turned steel column at the forward
end of the starboard or aft engine passes on the forward
side of the turned steel column at the aft end of the for
ward or port engine. The bed - plate is bent upwards at

پی

Centre Anme of
aft Engine

Centa line of
Forward Engine
000
10
Iloilo

획

WL

WL

00

이
Hotesfor Columns

FIG 1. -SECTION OF BOAT FOR FORWARD ENGINE
Room BULKHEAD, LOOKING AFT.

each side, and the turned steel columns have a shoulder
turned on them , and go through the bed -plate and are
secured thereto by nuts on the under side. Fig. 2 shows
the holes through which the columns pass,
I have said the shafts are geared together. This is
rendered necessary by the valves being driven off the
opposite shafts. But even if this design was objected to,
and the cylinders each given a quarter of a turo so as to
bring thevalve spindle in line with its own shaft, still it
would be almost impossible to do without gearing, as it
would be extremelydifficult to get the engines to run pre
cisely at the same speed ; so if gearing be employed, and
there is no reason why it should not, provided the wheels
are well cut and fitted, the design illustrated gives a vastly
more compact engine, without rendering the parts inac
cessible. Moreover, the gear wheels are made heavy to
impart momentum to the working parts, and thereby
improve the running. The valves are,of course, set in the
usual manner by removing the casing covers.
Fig. 3 shows details of the wheels . The actual toothed
portion is 1 % ins. in diameter, and is made Ys in. thick,
with a projecting boss in the centre drilled for the shaft,
and with two set pins. On either side is fixed an annular
ring of brass 1 3-32nds in. in diameter, and of about % in.
square section . These rings are affixed by two long
rivets going through both rings and wheels. They may

1

The great disadvantage of a single screw , is that to get a
high speed a large propeller is necessary , and as the
draught is only 238 ins., the tail shaft must necessarily be
inclined considerably in order to submerge the propeller.
This in itself is a loss of power, to be avoided by employ
ing twin screws of moderate diameter. Suppose therefore
we adopt two propellers 2 ins. in diameter, with large
pitch and blade area. This necessitates the shafts being
supported at the after end by brackets 2 1-16th ins. apart
to allow of the propellers turning.
Now , from the shape of the boat, it is apparent that the
tail shafts cannot be long. So they may converge slightly
as they run forward , until in the engine room they are
only 13.16thsins. between centres; that is, each shaft comes
in 7-16thsin. towards the centre line, and, as the tail shafts
are about 14 ins. long, the angle at the coupling with the
crank shaft is very insignificant and will not interfere with
the running. If the builder dislikes the angle, he can
run theshafts parallel and let the propellers overlap, the
one in front ofthe other ; but this is by far the greater of
the two evils. Having got the shafts as near as 1 3.16ths
in ., it is still difficult to arrange satisfactory engines in the
available space. In fact, the space practically putsa veto
on employing two sets of ordinary marine engines, even if
slide cranks be employed , and these never work so satis
factorily as connecting -rods.

FIG. 2. -SHOWING PLAN OF BED -PLATE ,
WITH SHAFT ARRANGEMENT.
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also be soldered if necessary. In each ring there is a hole
about 3.16ths in. in diameter to allow of a screwdriver to
tighten the set pins in the boss. These holes should be
placed at the same part of the revolution as the crank of
their respective engines to aid the balancing. The two
pins projecting from the after- side of the wheel are the
usual coupling pins.
I think the sketches explain themselves, and there is
no need for further remark, though I should like to point
out that although the engines only occupy a space 33 ins.
high, 1 % ins. wide, and 33 ins. long ; yet the virtual
height of each engine, from the centre of its shaft to the
top of the cylinder, is 34 ins. , which admits of a connect.
ing-rod 1 3. 16ths ins . between centres. And this is very
nearly twice the stroke, which is a very fair proportion ,
and, moreover , a proportion I think unattainable in any
annular rings
rings)

rints

FIG. 3.- DETAILS OF GEAR WHEELS .
other type of engine suited for the work in the space. The
beam of the boat shown in Fig. 1 is 5/2 ins. at the for
ward engine-room bulkhead . This mightwell be reduced
to și ins., without interfering with the design of the
engines. This ought to be about the beam, at the point
where the engines should be placed. Before leaving the
engines I may say that cylinders as shown in Fig. I can
be obtained rough at Messrs. Whitney, who would doubt .
less cast them in aluminium if preferred ; but with a little
judicious lightening of parts, the engines should not be
too heavy in gunmetal." I hope to be able to give a few
hints on the more difficult task of designing a suitable
boiler in a further article.

Pipe - Fitting on Model Loco
motives .
By N. R. ENSOR.
* HERE is nothing, perhaps, that detracts from the
R
of a carefully constructed model so
THEappearance
much as badly bent and ill fitting tubes. On
our handsome British express engines the pipe- work is
concealed to a great extent, and with the exception of an
occasional one here and there, the work of the mechanic
in this branch of locomotive building is hidden from
view.
In the engineering world opinions differ considerably as
to the “ beauty " of the American machine, but one can .
not but admit that their pipe -work always looks exceed
ingly well, and never fails to enhance the engine's general
appearance. From the injectors, which are placed inside
the cab, the tubes branch off in three different directions,
the delivery running a couple of feet or so parallel with
the boiler, then dropping down in two graceful curves to
reach the level of the clack -box, and frequently terminat
ing there in a neatly - bent “ swan's -neck . " The feed -pipe
inclines over the trailing wheel, ending in a sharp bend to
meet the hose from the tender, while the overflow falls
away on the opposite side, usually turning under the ash
pan, the whole , when brightly polished, contrasting per.
fectly with the brass bands, dome casing, and planished
iron lagging.
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However, it was not my intention to discuss the merits
and demerits of the various types of locomotives, but to
briefly describe a few methods of bending pipes, and to
give a few practical hintson preparing them for their place
on the engine. For model work I should always recom
mend copper pipe, theclaim for its superiority over brass
or iron being quite justified . Among its advantages may
be mentioned its great elasticity, which enables it to
" give" to the vibrations set up by the working of the
engine. This is of almost paramount importance, as
pipes that are too rigid are continually shaking loose at
the union joints. Copper pipe of any diameter may now
be obtained " solid drawn," and I should advise the use
of this, as seamed ” pipe, which is lapped and brazed ,
is apt to give undue trouble in bending, and great tact
and care has to be exercised in brazing on collars or
linings, as the old spelter has a tendency to melt and run
away from the seam .
The first and most important principle of pipe-fitting is
" template-taking.
This must be done carefully and
accurately, as upon this the whole result depends. It
may be argued that it is quite unnecessary, owing to the
short lengths of pipe required on model locomotive and
other engines. In answer, I can only say that the tubes
are not merely to convey water to the boiler, or steam to
the brake, but to be ornamental as well , and they cer.
thinly cannot be so if they are not symmetrical, and the
bends ill- defined .
First be assured that the fittings, whatever they may
be, are fastened up in their final position. Straighten
out a piece of copper wire, say ys in. gauge, and cut off
to the approximate length required ; then take the tem
plate, of which the tube later on is to be an exact counter
part. See that each bend is distinct in itself - be able to
see where one begins and the other terminates. If it is
desired to carry one part of the pipe at a higher or lower
parallel, let the offset be ' in graceful curves, both bends
being alike. In carrying a tube to the forepart of the
engine, let it be parallel with the centre line of boiler,
and always endeavour to avoid tubes crossing the boiler
obliquely .
Before taking up the pipe be satisfied that the template
or pattern is exact. Anneal the pipe by heating, and
while still warm fill it up with melted resin , which should
be very hot and free from any foreign substance, other.
wise it will not run freely down the tube ; allow it to
cool sufficiently to handle, then lay in cold water for five
or ten minutes. In the meantime make a chalk mark at
either termination of the bends on the wire template.
This may be found by placing the straight part on the
bench and noting where the wire rises from it. Cut a
piece of smooth pine (free from knots) 4 ins. long, I ins.
wide, and 38 in . thick, and down the centre bore holes,
the sizes according to the diameter of tubes. Smooth off
the sharp edges with a hot iron or round file that the
pipes need not be bruised.
Now take the pipe, and for the first bend make chalk .
marks to correspond with those on the template, and also
chalk along that part of the pipe which will ultimately
be the “ throat ” of the bend. This is not essential in
the first bend, but in the second and following ones the
rule must be observed . Hold the wood tightly between
the jaws of the vice and bend the pipe by inserting and
pulling over, beginning at the top mark , gradually raising
the pipe until the lower one shows itself. The resin will
prevent any flattening of the tube. Now take out and
compare with the pattern and make any alterations neces.
sary, and proceed with the other bends in like manner.
In bending, the fingers should be as close to the wood as
possible to keep that part of the pipe above perfectly
straight, and if ioo difficult to bend with the fingers use a
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piece of pipe sufficiently large to bend over one end
having been previously softened.
Before melting out the resin, try the pipe in its place,
and alter where it is required . In emptying, heat from
one end working towards the other ; heating in the centre
is sufficient toburst the pipe. During the process of
bending, the particles, or rather the fibres of the copper,
have been compressed, thus hardening the pipe some
what in that particular part. It is, therefore, as well to
allow it to become red in the fire and plunge into cold
water ; this will also have the effect of clearing the interior
of any superfluous resin.
As the brazing on of collars, flanges, &c. , has been
dealt with in a previous number, I shall not dwell upon
it now ; but I may not be presuming too much in advising
my readers, when choosing pipe connections, to discard
the “ flat flange and bolt " method. It looks anything
but neat on the larger engine, and on the model the
dimensions must perforce be out of all proportion , and
nothing looks lessworkmanlike.
Finish the pipe with sandpaper in preference to
emery cloth, rubbing from end to end and not cross
wise . For a high polish I have found nothing equal to
" Needham's Polishing Paste.” For working models I
should not recommend a lacquer, but to prevent tarnishing
on those for exhibition purposes the following is a good
one, easily obtained . Take lac varnish , and add to it,
gradually, a small quantity of annatto and turmeric,
using discretion as to colour. Allow it to strain through
cotton cloth once or twice, and apply warm with camel.
bair pencil. Good lacquers, however, may be bought
cheaply at any colourman's, and always give more satis
faction than those made at home.
A word or two on working iron pipe may be accept
able, as I find it often used on models that are not allo
gether built for show , and it has the advantage of being
cheaper, which is often an item of no little importance
when a quantity is required. Templates of the bends
must be taken in the usual manner, but the actual bend.
ing process differs materially from the methods em
ployed with copper or brass tubing, insomuch that it
requires to be bent hot. The pipe must be stopped up
at one end, and then filled with fine, dry, sifted sand,
tapping the pipe meanwhile that the grains may fall more
closelytogether. Close up the other end with apiece of
waste, and make the necessary chalk marks. The pipe
must then be heated where the bend is required, cool
off with water that part which is to remain straight,
the chalk marks acting as a guide.. After leaving the
fire the work must be done smartly, and the pipe pulled
round in the vice while still thoroughly hot. The
sand, of course, is to prevent flattening and " buckling " ;
but, should the tube have a tendency to do so, place the
bend between the jaws of the vice, screwing up suffi.
ciently to grip well, and then raise up on either end.
Should a short bend be required, it is advisable to have
the seam of the pipe on the inside, or throat, where
there will not be so much likelihood of its splitting
open .
Iron pipe is never so workable as copper, and never
so satisfactory in use ; for after undergoing the varying
temperatures it becomes very hard , and does not readily
adapt itself to the sway or movement of the machinery.
However, it may be made to look fairly well with a
draw - file finish, and, though it has not much in its favour
for model work , it would hardly be fair to condemn it
altogether. Nevertheless, if the locomotive is to be
designed with a view to symmetry and beauty as well as
power and speed, be as painstaking with the pipe.work
be it copper, brass, or iron - as with any other part of
the engine, and I am convinced that more pleasure will
be derived while gazing upon the model after a success .
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ful " trial trip " than if the lules had been thrown up
haphazard ; and any casual spectators cannot but be
enthusiastic in their admiration of the diminutive “ iron
steed ," and will, I trust, be fully justified in considering
her a thing of beauty and a joy for ever."

Remarkable Performance of an
American Mogul Loco .

Fºrespondent, quoted in thehos Editor'swpageks taste
month , we are glad to be able to place before our
readers particulars of a remarkable record in American
locomotive running, sent us by “ M. B. ” The engine
which is No. 948, one of the new Moguls of the New
York Central, has a leading bogie and six.coupled wheels.
The train consisted of two mail cars, five passenger
coaches, and nine Wagner cars ; sixteen cars in all.
This train (No. 1 ) is commonly known as the South
Western , Limited. The weight of the train amounted
to the enormous total of 916 tons, and its length , includ.
ing the engine, was 1,212 feet, or nearly a quarter of a
mile. This engine made the running time of the train
between New York and Albany, 143 miles, in three
hours and fifteen minutes.
It will be seen that this wonderful run was made at an
average rate of speed of 44 miles per hour, .exclusive
of a number of slow - downs for taking water from track
tanks, and passing through cities. It is probably true
that this was the longest and heaviest passenger train ever
hauled at this rate of speed for an equal distance by one
locomotive.
The following particulars of the engine may be of
interest. The total weight of engine and tender is
270,000 lbs. (over 120 tons); the driving wheels are
5 ft. io ins. diam ., and cylinders 20 ins. by 28 ins.
Boiler pressure ,200 lbs.on the square inch.
Diameter of boiler, smallest ring,5 ft . 5 ins.
Style of enginc, 10 -wheel, simple.
Weight on drivers, 128,900 lbs.
Weight on truck , 40,000 lbs.
Fuel, bitumenous coal.
Driving wheel base, 14 ſt. 9 ins.
Engine wheel base , 26 ft.
Total wheel base , locomotive and tender, 52 ft.,
978 ins.
Number of flues in boiler, 362.
Length of flues, 14 ft. 4 ins.
The tender is equipped with water scoop for taking
water from track troughs while running at thirty miles
per hour.

In a paper read before an American electrical associa
tion by Mr. Geo. D. Shepardson, the following figures
relating to tests for candle -power and wattage of incan . '
descent electric lamps fromseven well-known factories
are given : —The initial candle-power of fifty.five lamps
varied from 14 : 1 to 23 :0, while the watts per lamp varied
from 47'3 to 71 °3 , the watts per candle varying from 2:32
to 4:10. The average candle power of the lamps of each
group varied from 15 *2 to 22'o, while the average watts
per lamp varied from 49.0 to 66-4, and the average watts
per candle varied from 2'42 to 3.60. The general average
for the fifty - five lamps, given a preliminary test, gave
18'3 candle-power at 55.8 watts, or 3.1 watts per candle.
- The Engineer.
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The S.M.E. Medallists, and
Their Work .
OST of our readers are aware that the Society of
petition in which gold and silver medals were
offered for the best models made by members. The
competing models were exhibited at the meeting of the
Society in March last, and the awards were announced in
the April issue of this journal. In view of the widespread
interest which this competition has aroused , we now
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The model gas engine is his own design, and gives off
about 4 horse-power at a speed of from600 to 800 revo
lutions per minute. The over-all length is 2 ft. 4 ins. , and
the width to ins. It has two 124.in. Ay.wheels, and a
6.in. driving pulley. The cylinder is 2 ins. bore, and the
stroke is 3 ins.; tube ignition being used . There are
three valves for air, gas, and exhaust respectively, and
these are worked by cams on a side shaſt, the latter being
driven from the crank shaft by spiral gear wheels. One
of these spiral wheels was cut in the lathe by a milling
cutter running on a spindle between centres, and the
other was marked off from this, and the teeth filed out
by hand to fit. The cylinder has a water-jacket, and is
bolted to a heavy cast iron bed. A gas-bag and gas
connection are also fitted, as shown in the photograph .
Mr. A. M. H. Solomon.
Mr. A. M. H. Solomon , whose Wimshurst machine
was awarded the silver medal for the best entry in the
electrical apparatus class, has been an active supporter of
the Society from its commencement, and holds office as a
member of the committee. His occupation is that of
business manager at the London depôt of the well-known
cycle firm , Messrs. Marriott & Cooper, Limited . He is

MR. W. HI, DEARDEN .
have pleasure in publishing photographs of two of the
successful competitors and their models, and we hope to
give similar particulars of the other medal winners in our
next issue,
Mr. W. H. Dearden .
Mr. W. II. Dearden, whose model of a gas engine was
awarded the gold medal, as being the best competing
model, is employed at the works of the Projectile Com
pany, Battersea, S.W. , as a gauge maker, a position
which he has occupied for the past six years. He com .
menced his engineering training at the Longhedge Works
of the London , Chatham & Dover Railway Company,
where he served a seven years' apprenticeship in the
machine and fitting and erecting shops. He sub
sequently spent four years át a marine engineering works,
which he left to take up his presen : position . Gauge
making naturally requires very accurate and skilful work .
manship, and his long experience in this branch of high
class mechanical work has enabled him to produce the
admirable specimen of model-making which is shown in
the accompanying photograph. The modelwas inade at
home in his spare time, and is his second attempt at model
engine building, the first effort of this kind being a small
model horizontal steam engine, made about fifteen years
ago. The whole of the turning, with the exception of
the fly.wheel, was done on a 5 in. centre back-gear lathe,
made by himself when an apprentice .

MR. A. M. H. SOLOMON.
an enthusiast on all matters pertaining to the locomotive,
and possesses a fine collec :ion of books and historical
drawings and photographs of railway subjects, some of
the latter having been recently lent by him to the South
Kunsington Museum .
His model locomotives, the
“ Doris " and the “ Bessborough ,” have been exhibited
at the meetings of the Society on more than one occa
sion. He has recently added the study of microscopy
and electricity to his other hobbies, and the Wimshurst
machine illustrated herewith is a practical and successful
proof of his progress in the latter science. It should be

June, 1900 .

The Model Engineer and Amateur Electrician .

mentioned that the photograph of this machinew as kindly
taken by Mr. J. Wills, a member of the Society.
This Wimshurst machine was built from the drawings
and instructions which appeared in The Model En .
" GINEER for July, 1898, though one or two of the details
bave been altered. The following particulars will be of
interest :
The Stand is made of dark wood , screwed together,
corners bound with brass angle pieces. All woodwork is
stained dark mahogany and varnished.
The Glass Discs are 24 ins. diam ., shellac varnish
-coated .
The Sectors are tinfoil, thirty-two on each plate.
The Pulleys on which plates aresecuredaremade of
mahogany bushed with brass tube.
The Spindle on which the plate pulleys revolve is
2 in. diam. of steel, secured in the standards by means
of a set screw at each end.
The Conductors are made of brass tube with a knob of
same material at each end. They are fixed to glass rod
standards, the lower end of which is fitted into a wooden
base . The whole conductor is removable for cleaning
purposes, &c.
Collecting Combs.- In place of a series of points, one
point on each side only is used, and this is made adjust.
able so that the distance between the point and the plate
can be altered .
The Discharging Rods are made of 4 in. brass rod ;
they are adjustable by sliding through brass tubes pro

GOLD
MEDAL

MR. W. H. DEARDEN'S MODEL GAS
jecting from knobs of conductors. Handles are wood
soaked in paraffin wax.
The Neutralising Roa's are made of į in. brass rod .
They are adjustable in the sockets at their centres. These
rodholders are made of brass tube, and fit on to the pro
jecting ends of the fixed spindle upon which the plates
revolve.
The Driving Pulley is in three pieces, the centre piece
and two discs fitted on ends of same. The crank axle is
a tight fit in the centre piece and drives the machine by
means of a crank and handle. Plain brass bearings are
used secured in the uprights,
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Leyden Jars. — Two are with the machine ; these are
glass jars, 10 ins. by 3 ins., partly coated with tinfoil.

MR. A. M. H. SOLOMON'S WIMSHURST MACHINE.

The height of the knobs is adjustable, the spindle sliding
into tubes.
If a screw is rusted, two or three firm blows on its head
with a nail punch and ham
mer will often release it. Or
a red-hot iron may be placed
against the head , which causes
the screw to expand, and thus
breaks the connection between
the rusty thread and the wood.
THE American Patent Omice
exhibit at the Paris Exhibition
will be in the charge of Prin
cipal Examiner Edward Bruce
Moore, Esq ., who sailed on
March 29th. The exhibition ,
says the Scientific American,
which will not be large, will
be of unusual interest, embrac
ing some 208 models, which
will reflect the inventive genius
of America. Heretofore , it has
been the custom at expositions
to show the time-honoured
models of the early inventors ;
this year, however, a new
plan has been adopted which
bids fair to be an immense
success. This is to confine the
exhibit of this year to models
representing the basic princi
ENGINE.
ples of electricity, as applied
to the arts, and to commerce.
A special Act of Congress was necessary to allow the
models to be removed from the country. Delay in
legislation resulted in the necessary curtailment of some of
the exhibits. The early models of Edison, Brush,
Thompson. Houston , Maxim, & c. , will be most interest
ing. The first electric motor of Joseph Henry will also
· be a most important exhibit, dating as it does from 1834.
The electrical propelling machinery of Davenport ( 1837)
is alsonoteworthy. The first printing telegraph invented
by Edison in 1873 will be displayed. The early telephone
and phonograph models will also probably be much
sought after.
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Design for a Model Beach Yawl .

Model Yachting Notes .

N a brief article on " Model Yachting at Lowestoft,”
which appeared in our issue for September last,
reference was made to the excellent boats favoured
by model yachtsmen at Lowestoft, and some particulars
of these vessels - known as beach - yawls - were contri
buted by Mr. F. J. Tansley. The same gentleman, who
is a well-known North Sea pilot, an enthusiastic model
yachtsnian, and the son of the late Mr. Isaiah Tansley ,

( The Editor will be glad if the Secretaries of Model Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column.)
NE of the few clubs which encourage model steamer
ONFacingisthe wibrathicoden auch semub,thefeature
list of which for 1900 has just reached us. We
note that there are six races for steamers, the boats being
divided into two classes - viz., those 7 ft. or over in
length, and those under 7 ft. in length . There are also

SCALE.
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DESIGN FOR A MODEL BEACH YAWL.
-whose portrait was given in the February Model
ENGINEER-DOW sends us some further details and
drawings of this type of boat. The drawings which are
made to scale, need but little description, especially as
the general dimensions have already been published in
the September issue aforesaid . A boat of the size shown
requires about 9 or 10 lbs. lead keel, which latter should
be about 3 ins. deep aft, and an inch or an inch and a
quarter less forward . Light beams are used, if required,
with only a short outrun for mizzen , with a sheet just
outside the rudder.
Our contributor also states that a boat of this descrip
tion --say, from from 12 ft. to 15 ft. long--makes a very
comfortable cruising vessel, rigged canoe fashion, and
many readers may find the design of use for this purpose.

twelve fixtures for sailing boats, and a very good list of
cups and prizes for both types of models. We are in
formed that the club is in a flourishing condition , and
that they will be pleased to arrange matches with other
local clubs, either on their own water at the Central Park ,
Liscard, or at any other mutually convenient place.
Communications are invited by the hon. secretary, Mr. J.
M. H. Taylor, 13, Ravenscroft Road, Birkenhead.
At a meeting convened at Llandudno by Mr. A. Clevan
Slater, it was proposed that a model yacht club be formed ,
to be known as the Llandudno Model Yacht Club, having
for its station the “ new pond," West Shore, Llandudno .
As most of the members are ardent yachtsmen, and con
nected with the Llandudno Sailing Club, it will not be
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convenient to start the racing of models until after the
fixtures of the sailing club are completed , which same
terminate in September. The recognised classes of the
model yacht club will be 5 -raters, 2f -raters, and i - raters
as produced by the L. W.L. * S.A. - 6000. A silver
challenge cup has been promised for the boat having the
best average of points in the 5 -rater class. It is hoped
that in the near future inter- club races will be held . Any
further information will be given by Mr. A. C. Slater,
Hafod , Llandudno.
*

Mr. C. J. A. Bernasconi, the hon. secretary of the
Newsham Park M.Y.C. , 36, Hannan Road, Kensington ,
Liverpool, writes as follows : - “ You will be glad to hear
that we run our first inter -club race with the Salford
M.Y.C. , at their station, Crescent Reservoir , Salford, on
Easter Monday, as per arrangements mentioned in our
previous letter to you. The event had naturally created
a lively interest among the members of the respective
clubs, and not a few of the public who interest them
selves in the sport. New boats of the 5 - rater class were
built by both clubs for the race, which resulted in our be.
coming the victors after a very fair and good race, not
withstanding the elements being rather turbulent. Our
commodore's boat, Dash, made remarkably quick time.
We must say that the Salford Club, not forgetting the
lady members, made the visitors agreeably at home,'
both as regards their hospitality, courtesy, and very fair
treatment. We hope to reciprocate that feeling when
they visit us at our station, October 24th. Inconclusion,
we might as well state that this is the second inter-club
contest we have had, mainly through the remarks made
by you in your columns devoted to 'Model Yachting ,'
and we are hoping for still more. Can we tempt the
Stanley Park M.Y.C. to contest us, either in the 10-rater
or 5-rater class ? ”
We are glad to hear that our columns have been of use
in promoting such satisfactory inter-club relations as
evidenced in the above letter. Inter-club racing, un.
doubtedly, adds immensely to the interestof the pastime,
as there is always a feeling of novelty and keen anxiety as
to the result when competing against strange boats, which
cannot exist when the sameboats are racing against each
other week after week. Moreover, the opportunity for
exchanging ideas on matters of mutual interest with
members of other clubs, is an excellent feature of such
meetings. We shall be glad to hear from other clubs who
are willing toarrange inter club races, and to find space
for bringing their proposals forward.
*
Will those secretaries who have not yet sent us their
-club - fixture cards for the current season , kindly note that
we shall be glad to receive these, and also any items of
interest as to club doings ? We do not require long
accounts of races , however, as a lack of space prevents
our making use of same.

A

Self - sailing

Boat .

N Italian scientist , Mr. H. F. Linden, has invented
a wave-propelled boat. It is described as “ a boat
13:12 ft. long, 3'12 beam , and 164 in depth ,” and
is decked over, except for a small cockpit in the middle
for the steerman , and has watertight compartments at
both ends. The displacement is about 440 lbs. The
inventor, who is secretary of the Zoological Station at
Naples, has made a study of the swimming motion of
fishes, and constructed his craft upon a similar principle.
A
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The motive power is supplied by a series of powerful
resilient floats, the ends of which are free. Each float is
fixed horizontally at the end of the craft, and consists of
four hardened steel plates 19950 inches long , 9-75 broad
and '068 thick at the attached ends, thinning out to
'0098 at the free ends. In order to increase the area,
canvas is spread between the plates, whereby a surface
of 134 square feet to each float is obtained.
The resistance which these Aoats encounter, from the
pitching of the boat, or the impact of masses of water
falling upon the floats, causes them to bend to a cor.
responding degree. As soon , however, as the immediate
pressure or resistance is removed the float, owing to its
resilient nature , springs back again to its former position.
This alternate bending and rebounding gives rise to a
force, acting in the horizontal direction of the floats, from
the free to the fixed ends. It is this force which propels
the boat. Using horizontal floats fixed at the end where
the pitching was greatest, Mr. Linden succeeded in gain
ing a speed of 2'5 miles an hour in the Bay of Naples,
against a strong south wind and tugging a plank 5 ft.
long and 1/2 in . thick.
Experiments with boats of varying dimensions, and
floats of different areas, tend to show that the speed is in
creased by an increase in the length of the boat without
increase of the area of the floats. The direction of the
wind has no effect whatever on this novel craft, as its
motion depends entirely on the direction given to the free
ends of the floats. If they are pointed backwards the
boat is driven forward , if reversed the direction of the
vessel is also reversed .
The inventor is devoting a great deal of time to his in
vention, and it is not improbable that the twentieth
century may witness a revolution in the propulsion of
vessels. A full description of this new craft is given in
the Scientific American.

An Electric Gun .
S. GARDNER, of New Orleans, according to
the Western Electrician, has invented an electric
gun, which , it is said , will be of much value in
works ofdefence, and in the navy, where electric current
is available. The inventor's description of the weapon is
as follows: — “ The gun is simply a line of short coils or
hollow magnets which form a continuous tube. Each
magnet is provided with a mechanical device for switch
ing on and off the electric current in it. This device
consists of a thin disc with a row of metal buttons running
from the centre to the outer edge. The switch is
attached to the breech of the gun , and is operated at the
will of the gunner, slowly or rapidly. It is by the speed
at which this switch is revolved and the number of mag.
nets that the muzzle velocity of the gun can be controlled.
As it turns, each in succession of the hollow coils running
from breech to muzzle becomes magnetised with in .
describable rapidity, and the projectile is dragged to the
muzzle and shot out with tremendous force. There is an
opening opposite the line of buttons on the switch disc,
which allows projectiles to pass from the feed box to the
barrel at every revolution .”
Mr. Gardner's invention is based on a familiar experi.
ment in physics showing the magnetic effect of an
electric current. The model which he has made consists
of a small glass tube with a calibre of one-fourth of an
inch . This tube is wound with three coils of wire, each
constituting an electro-magnet . With this model a wire
nail from which the head was cut off was projected a
distance of 20 ft. , and made to pierce a pine board / in.
thick !
L.
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to

Make a Model
Firing Gun .

Quick

By A. O. WOODWARD.

( Continued from page 102. )
OW take the block to pieces for the purpose of
NH
fitting a piece of brass into the back plate, with a
vertical groove slightly under % s in. wide verti
cally, in which the trigger works. The size of the square
to be cut for itsreception is given in Fig: 3, and the sec
tion and plan of the bearing in Figs. 7 and 5, respectively.
Another piece, in the shape of the letter L, for holding
the cocking sear is let into the top . It will be observed
in Fig . I that the piece is fixed with one sideabove the
level of the inner face of the top plate. This is done so
that the screw on which the cocking sear works may be
as high as possible. Figs. 1 , 2 and 5 illustrate the shape
of the latter piece.
Both , after being fitted tightly , may be secured by sol .
dering, and filed and ground level with the outer faces of
the plates.
The circular groove should be done with a 38-in. file,
and to the curve and slope given. After filing as near as
possible, fix the file true in the lathe, and while rotating
hold the grooved part againstit , giving the latter a circu
lar motion from one edge of the groove to the other.
Finish in a similar manner with a smooth file ; the groove
will be found more regular and level in its length, if done
in this manner.
To clear the ejector when extracting a shell, a slot is
cut in the front of the block to the size and section shown
by the shaded lines in Fig. 4. Great care must be taken
to leave as much metal as possible between the slots and
the groove in top plate, for it is on the edge between the
two , the ejector catches when holding the block down.
The right hand side and part of the frontone may next
be filed away to the shape in Fig. 4. This is done 10
clear the block when down, and free it of the bearings of
rocking shaft H. Do not file any further along the front
plate than shown in the drawings, for the edge that is
left is required to work the extraction , which it does by
catching on the hook at the bottom end of the latter, and
pulling it over.
The block is now laid aside till required , the barrel
being constructed next.
Mark and drill the centres at each end , and then turn
each end slightly for the distance of an inch, just suffi.
ciently to take the roughness off the casting.
Fix the thick end in the chuck , and make a wood
bearing to support the muzzle end while boring, in the
following manner.
First , shape a piece of fairly hard wood to fit on the
lathe bed, with a piece underneath to work in the opening,
and about two inches above it. Screw a piece to it, verti
cally, at one end, about 51 ins. by k in , thick (or higher, if
the lathe centres are more than 41 ins. high ) , and drill a
hole through the block to secure it to the lathe bed, in a
similar manner to the footstock . Bring the centre of the
footstock against the vertical piece to mark it, and cut a
hole through it, the same diameter as ihe muzzle end has
been turned to.
As the bore is to fit a '22 cartridge, which is slightly
under in. , drill down centrally, as far as possible, with
a 5-32nds in. twist drill. Now make a D bit of the same
gauge of steel wire about 10 ins. long, and , if not true,
should be made so in the lathe. If the lathe is a screw
cutting one with 4-ſt . bed , the following will be the
easiest method for boring.
Turn a brass plug, tapered, to fil in footstock, and
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through the centre drill a 5-32nds in. bole. The foot
stock must have the hand wheel and screw removed, and
the slide tightened in place with the brass plug fixed in it
firmly.
When the barrel is fixed in the lathe and the wood :
bearing in place, tighten the footstock to the bed, about
2 ins. from the barrel ; it will then, owing to the brass plug, act as a support to the D bit, which otherwise ,
owing to its length , would either chatter or spring. In
the tool-holder of the slide-rest fix a piece of wood to beår
against the end of the cutter. The slide-rest is fixed, the
top slide being utilised to press the cutter against the
wood. In a screw.cutting lathe, the slide-rest having a
quick traverse, the cuttings from the D bit can be cleared
frequently
The cutter can be prevented from turning by being
screwed in a small hand - vice, and allowing the latter to
rest against some part of the slide- rest.
If the lathe has only a 3 -ft. bed, a series of D bits will
be required, say , 4 ins., 6 ins., 8 ins., and to ins. long.
After drilling with the 5.32nds in . drill in the same
manner as previously, use the shortest cutter first, and so
on, though when the larger ones are being used, the foot
stock will have to be moved each time to clear the hole
of cuttings. In either case, after boring as far as cutter
will allow , the gun -barrel must be reversed and done from
the other end. Great care should be taken , when reversing,
to have the barrel central, otherwise the two bores may
not meet equally.
As D bits do not leave the hole very smooth, the
following method has the additional advantage of
being easily adjusted to a larger diameter, and will finish
the bore smooth and accurately. In Fig. 4 (tools) it will
be observed that the cutter consists of a piece of square
steel ( A ), with three sides slightly convex and the fourth
flat, and is screwed to a steel bar less in diameter than
the width of square. It must be true, or it may chafe
the bore whilst using the cutter. On the flat side of
square a thin piece of hard wood, shaped as shown at B,
is wedged, and this presses the two other curved edges
against the bore, these being sharpened. A cutting
through once, if the bore is not large enough, puta single
piece of paper between A and B, and cut through again ;
and so on, till the correct size is obtained.
The barrel being in the lathe with the breech end ,
towards the footstock , the female screw, into which the
breech end is screwed , had better be cut. The depth
and diameter is given in Fig . 1 ; turn the barrel first,
using a small boring tool fixed in the slide- rest, and then
set the change -wheels of lathe to cut sixteen threads to
the inch. As this gauge will be used throughout the
model , it will be as well to leave them on the lathe.
Great care should be taken to have the bottom of the
recess of female screw square, so that the end of the male
screw may fit tight and square against it. Screw a piece
of hard wood into the hole threaded , and turn a centre in
it, leaving it projecting slightly so that it may be easily
taken out when not required.
Remove the wood bearing, and use the footstock to
support the barrel, and with the slide-rest turn that part
of the barrel which works in the cradle as far as the stop,
and finish to size with a fine file and oil . Then reverse
the barrel and turn the taper, observing the shoulder and
the small part left straight for the reception of the stop.
The slide rest should not be set at too great an angle at
first for tapering, but gradually, till the correct proportion
is obtained .
The barrel may now either be polished or left till the
rest of the gun is made. In polishing use a fine file and
oil, different grades of emery buff, and lastly, oil and
tripoli.
The breech end must now be fixed in the lathe and the
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male screw turned, and also that side on which it pro
jects. The latter, being very flat, must be carefully
turned .
Should the reader have a four-jaw chuck , the matter will
be greatly simplified ; otherwise it must be fixed on
the face- plate. In either case, fix a piece of wood inside
the casting, to prevent the side-plates being squeezed
together.
Turn the male screw gradually till a close fit is ob .
tained between it and the barrel, and when finished a set
screw should be tapped in to lock it; the head must be
countersunk to clear the cradle, and care taken not to
penetrate the bore when drilling.
File the two outer faces of the breech end square with
the front one, but do not, for the present, file them quite
to the dimensions required ; when finished true and
parallel, they will act as a guide to work the inner faces,
and these must be done very accurately and gauged
frequently. The left hand inner face extends as far as
the small square of brass, D 2, and the other forward to
the thick end D ( Fig. 5 ). When the breech block will
nearly fit in , proceed to work with a fine file and oil until
a perfectly accurate fit is obtained and the breech block
workseasily, but without anyside shake. The piece of
steel W will now claim attention, and the vertical central
section, cross-section, and elevation are given in Figs. I , 5 ,
and 6 respectively. Use A-in. steel in the construction ,but,
before fitting, make the face of D, to which it is secured,
square with the inner sides, flat, and to the dimensions
given .
It will be noticed that this piece is fitted in between
one side of D2 and the right-hand side of the breech
end. After the edges are filed square to fit (these
may be filed in a similar manner to that employed
when constructing the breech block ), file the side which
fits up to D , and , if necessary , grind the two together.
Now file the front face very carefully, so that it may be
square with the inner faces of the breech end, and it will
be as well to put the block in occasionally to see that a
good fit is obtained on all three sides.
The position of the screws for securing W is shown in
Fig. 6. The heads - and it will be advisable to have
these as broad as possible - must be countersunk, and as
the holes to be tapped are some distance in between the
two sides of the breech end , it may be necessary to make
a tap which will reach, and strong enough to obviate
breaking
The whole of the work must now be fixed centrally
in the lathe and the rest of the bore drilled - that is,
through the male screw on D and the steel front W. Now
reverse the work and make a wood bearing to support
it near the breach end , and then cut the bore down to a
sufficient depth and width to take the brass shell of the
cartridge ( Fig. 1 ). The countersink in W to receive
the rim of the cartridge will be better if taken out of
the breech and done separately in a four-jaw chuck , or
screwed to a piece of wood with two wood screws
through the holes already in it, and the wood fixed to
the face.plate so that the bore in W is central. Then
turn the countersink with a small, square graver, allowing
the rim of the cartridge a very little freedom , both side
ways and in depth . The piece of steel which forms
the fourth side of the breech end is shown at Di ( Figs.
I and 5).
Use a piece of wrought steel, and work it to the proper
dimensions, excepting the length , which can be done
better when fixed . Grind the inner face true and smooth ,
and the upper one square with it, in a similar manner.
Cut away the sides of the breech end for its reception
first with a frame saw , and then file away carefully till
the steel bar fits up against the breech block, allowing it
to work smoothly, but, as before, without any shake.

This last matter is important, for the bar is r.
the other three sides, being disguised so that
may be introduced without fouling it, and ai
will probably cause the breech to jam in :
position for the screws is given in Fig. 6. ]
ferable countersunk , and so arranged that
foul the screws holding the bearing which
heel - plate. The upper exposed edge of Di
off between the two sides of the breech end ,
Fig. 5. The whole end may now be filed ai
size. The projecting tip, which is a continu
thick part D , and holds the rocker shaft
thinner than the upper part, and is curved
centre to the left-hand side ( Fig. 6), the w
being given in Fig. 1 . The under edges of
end are finished square , the upper ones bei
though it will be advisable to leave the latte
of the model is constructed , for being rathe
they are apt to get spoilt. The upper edges
are also bevelled, and if done nice and flat,
effect. Do not bevel the steel to a sharp ed:
it as shown. The ends of the steel bar
fourth side of breech end are finished off flu
sides, and the vertical ends should also be le
outer face of this part,
The extractor being the next part to be con
plate W must be prepared for its reception ,
hand edge is cut away, the whole thickness
up as far as the position occupied by the extr
is shown shadedin Fig. 6, and is slightly u
thick . The horizontal arm of the extractor, w
under the rim of cartridge to extract it, and
out , hooks on to the edge of the breech bloc
down , as described previously, must also h:
fit into when pressed back. This slot exten
the bore , and must be of a sufficient depth t.
date the extractor when the rim of the cartrid;
home. This is shown in Fig. 1 . Notice mi
that the extractor moves in the arc of a circl
shown by dotted lines in the same figure, so 1
the slot the horizontal arm should be bevelled
wards on both edges.
Now to construct it. Use Ys in. steel, fo
shape required . This is easy, for the short a
quires to be at right angles to the rest. The
of the hook , against which the block catches, w
if left slightly thicker than required to allow
ment later. This works on the head of a scr
the plate W, and is kept in position by the pa
should work slightly stiffly between the two fa
by those parts. The reader will do well to pa
attention to the following explanation of the
the extractor, otherwise trouble may ensue.
In the rocking shaft H, a pin is fixed which
slot cut in the right-hand side of the breech
gives to it a rising and falling motion. The
follows is given by dotted lines in Fig. 1 , and
between each end of the arc, measured vertic
full drop of the breech block. This is more
quisite to bring the slot in the top of the bloc!
the bore, but just sufficient to extract the ca
bring the short arm of the extractor over th.
catch it in its upward course and stop it levi
bore. The necessity of this will be understoc
the block to fall only as far as is necessary t
cartridge, the arm of the extractor would ca
front of the block instead of above it. It may
to explain that this extractor is not exactly as
original guns. The latter have two arms, ou
side of the bore ; but as this makes the work
plicated and difficult to do it has been omitte
being sufficient to operate in a model. It is no
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adjust the extractor till the rocking shaft and
'e been fitted, and these should be proceeded
The position of bearings is given in Fig. 6
ind the central section in Figs.I and 9. It is
clearly in the latter figure , and it is for this
entre (AI) is placed where it is instead of at
; the position it should occupy in relation to
irts.
ing B , which receives most of the thrust on the
ce as thick as A. They may both be con
3-16ths in . sheet brass, the thicker one being
dering or brazing two pieces together.
fitted into the corner formed by under pro
f D, to which they are fixed, and the bottom
plate W. The tops of bearings must not be
project beyond this plate, else they will foul
hen it descends. The angle formed by the
ides and tops of bearings should be carefully
vhen the block down , the bevel that was cut
t- hand side, and partly across the front of it ,
these projecting sides, and so take the thrust
ing shaft.
tion of the screws will be seen in Fig. 2, the
having two and one steady pin , and A one
wo steady pins; the screw in the latter being
t to clear the rocking shaft, which has its
imeter in this bearing.
bearings square to fit, and then drill the holes
the pins. These should fit tightly , and be
ered on their projecting parts; then drillholes
ch end as accurately aspossible for the pins to
i then , if the bearings do not fit quite closely
eech end, the position of them may beadjusted
; the pins a little. The screws should now be
the heads countersunk to clear the recoil plate.
entres on each bearing for the rocking shaft,
ach one separately with a 5-32nds in drill,
ld afterwards be passed through both together
ved in position . The hole in bearing X can
arged to the requisite size .
cing shaft is made of steel , slightly larger than
The section is shown in Fig. 6 by the dotted
part between the bearings is filed square for
I ( Fig. 1 ). This square should be as large as
er of material will allow. The end of shaft is
a nut, and is continued a little further than
ry to accommodate the nut only, so that
ts on the shaft may be brought firmly together.
s are kept in position by a key on the shaft,
nds from the bearing B to the screwed end.
on of the key (Fig . 9 ) must be observed in
that of the square Hı, so that the rocking
cam M may occupy the correct positions on the
aft.
shaft down slightly till the key, made from a
in steel, will fit flat and squarely on it, and then
e or silver solder it on. The latter method is
referable, inasmuch as it requires less heat, and
strong. Powdered borax is used as a flux ,
; being esssential.
er H is constructed of 3-16ths in . steel to the
ig. 1 . The stop at the lower end catches on D
lever is drawn, and so takes part of the strain off
the upper end . The position of the square Hi
carefully marked out , and also the distance
entres Hi and the hole for the pin H2. The
tapped into the lever, and the dimensions are
Fig. 2. The upper end of the lever, it will be
ed, presses against thecocking gear Ġ to set the
2 and so care should be taken to have these parts
le shape and dimensions given in the plan. After
ne two holes, file out the square till it fits firmly
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on the rocking shaft. If necessary, a screw can be tapped
into the lever to further tighten it, though if a good fit has
been obtained it will be unnecessary ,
The edges of the lever, after being filed square and
flat, should be finished with a fine emery buff, until a
black polish is obtained. Mind that all edges in the work
ing parts - or any other for that matter , are quite flat and
square, for nothing looks worse than a bad and uneven
piece of filing
The flat surfaces after being filed till they nearly fit in
between the bearings, should be ground till a perfect fit
is obtained .
These surfaces can be left with a matt finish, which is
obtained by grinding on glass with crocus powder and oil.
This, with the polished edges, has a good appearance,
and all flat steel parts can be finished in a similar manner.
The pin H2 had better be made after the slot in the
breech is cut, and this can be done next. Mark the centre
first of the slot at the rear end of the block , and scribe an
arc with a radius of 34 in . , the centre being vertically over
the one marked. Pay attention to the size of the slot, as
it is ofgreat importance to have it the length and curva
ture shown in the drawings. When marked out , a series
of holes near to one another should be cut with a 3-32nds
in. drill, the
centres, of course, being on the centre line
of the slot. File the slot nearly to shape with a round file,
and then make a small milling cutter the exact diameter
of the slot. This is easily made by backing off a piece of
wire the right size , leaving the part for the cutter about
3.16ths in . long. File a number of cuts longitudinally on
it, leaving the metal between as sharp as possible, and
then harden and temper to a straw colour. Fix the cutter
in the lathe and work the side of the tlock in which the
slot is being cut, to and fro, being careful to keep the
plate square with the cutter, not to make the slot longer
than is necessary , and not to keep the plate in one posi.
tion too long. The plate can be kept square with the
cutter by means of a brass plate with a lug attached to
fit into the tail stock , or some similar device, which will
often be found useful.
The pin H2 should fit and work smoothly in the slot,
and is screwed into the lever H ; the head should be
slotted , for it is screwed in after the block and lever are
in position. When finished, harden and temper it, and
then polish as bright as possible. You can now test the
workfor correctness. When the block is down and rest
ing on the rocking shaft bearings, the pin should be at
the extreme end of the slot ; if it does not go right down
on to the bearings, the fault will probably lie in the slot
not being long enough, and this will require correct ing. The extractor, also, which was left a little thicker
than required on the inner side, must be gradually filed
and polished, till, as the block descends, it will pull the
upper part over to catch on , and keep the block down. As
stated previously, the block does not catch on the extractor,
when at its lowest , but rises 1-16th in. to meet it. This
also gives the empty shell greater freedom , as it enables
it to clear the top of the block .
The case C will require little description, the section
being so clearly shown by the shaded lines in Fig . 1 .
When the casting is firmly chucked, the wide end should
be turned to the correct diameter and about 27 ins.
deep, as there will be some metal to turn off at both
ends. Then cut out the interior of the bore to the correct
section ; this is done to reduce the friction of the barrel as
much as possible. The work is then reversed, and the
other end bored out to 34 in. diam .
The wood pattern of this part must now be turned down
to fit tightly into the case, and allowed to project an inch
at each end, the centres being accurately cut at both
ends. By fixing the free ends of the wood, one in the
chuck and the other supported by the tailstock , all dis
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figuring by chucking the work directly will be avoided,
and we can also ensure the bore in the case being true
with the outside. When turned outside to the dimensions
shown, the screwed parts on which the plate T and the
strap Ś fit should be done with the same pitch as previ
ously. The work can then be polished while on the
wood , and the latter extracted .
( To be continued .)

A Continuous Adjustable Model
Railway Track ,

' HE present model railway track possessed by the
length pair of rails made to the Society'sstandard
3% -in. gauge, and an outer adjustable rail so that loco .
motives of other gauges can be also run on the track . It
is proposed to convert the present limited track into a
Fig.3.

the rails. On reference to Fig. 2, it will be seen that this
idea is open to a rather serious objection , that is :-the
inner wheel, which would be travelling on its flange and
running on its largest diameter, while the outer wheel
which travels on the outer curve and moves the greatest
distance, runs on the tread in the usual way, this being the
reverse of what should happen, whereby causing excessive
slipping, but it would have the advantage of having the
outer rail a as a guide.
A reference to an alternative plan, drawn in Figs. 3 and
4, will show that the slipping difficulty can be greatly
diminished (although perhaps not entirely, as the Hanges
of various locos, differ). In this case the adjustable rail c
being on the outside and only one check rail e being re
quired, so that all locos. running round the curve will be
guided by the check rail e whatever gauge they may be.
It will readily be understood how the slipping would be
diminished , as in this case the outer wheels would be
travelling on their flanges instead of their tread as before,
which would tend to make the locomotive turn a curve

Fig . “
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A CONTINUOUS ADJUSTABLE MODEL RAILWAY TRACK .
continuous one, and various suggestions have been made
without the aid
the check rail e ; Fig. 4 showing this ..
to overcome the difficulty ofmaking the gauge properly
It is, however, open to this advantage, viz. : —that any
adjustable at the curves. One of the members,Mr. F. J.
centrifugal force of a loco. is only exerted on the inner
Burnham , has been devoting some time to the solution of
rail where the wheels travel the shortest distance, and not
this problem , and has furnished us with theaccompanying
on the outer rail as in Fig. 1 , but Iam of opinion that this
drawings and descriptions of a method which he suggests
would be the best arrangement as the track could be made
should be adopted . We are glad to be able to put this
to slant slightly at curves, as shown in Figs. 2 and 4 .
before our readers, and we shall be pleased to receive any
Fig. 5 shows a simple arrangement by means of which
comments or criticisms on this idea. We believe Mr.
the wheels of a locomotive can leave the third rail and run
Burnham does not himself regard it as perfect, but he
on their flanges round the curve, c being the rail which
brings it forward as a simple yet practical plan for over
has fitted on the flange side ofit a rampfabout 7 ins. long,
coming what is admittedly a difficult point.
and tapered off as shown , its highest surface g being
He writes : -Fig. I shows the construction first thought
nearly level with the top of the rail, and its lowest being
sufficient
of. Here a and 6 represent the rails of the standard
to clear the deepest flange that is likely to run
gauge and c the outside or adjustable rail , the rails a and
on the track , so that the wheels of a locomotive, in pass
♡ on the curve being provided with check rails d and e .
ing over it , are caused to leave the surface of the rail c.
' It is obvious what the check rail e is for, but the rail d
When the flanges touch the surface of the rampf, they
only comes into use when a broad gauge locomotive
continue to run on it until the level surface h is reached,
is running round the curve and not using the third rail ,
whereby causing no jerking to the locomotive, the same
thereby keeping the flanges of all wheels between rails a
operation being repeated , but in the reverse manner, when
and d , or otherwise the hind part of the loco . would leave
leaving the curve for the straight track.

136

The Model Engineer and Amateur Electrician .

The Society of Model Engineers.
" HE usual monthly meeting of the Society of Model
,
in the Board Room , Memorial Hall, Farringdon
Street, E.C. , at 7 p.m. About seventy members and
visitors were present. At 8 p.m. the chair was taken by
Mr. Percival Marshall , who called upon the secretary to
read the minutes of the previous meeting. These having
been approved and signed, nine new members were
elected . In accordance with the notice posted to all
members of the Society, Mr. Percival Marshall then
moved a resolution to the effect that “ The following
words be inserted in Rule XI. , after . members present ,
viz. , ' for the purpose of electing new members, the summer
meetings and excursions held during June, July , and
August, shall be deemed ordinary meetings.”” This was
seconded by Mr. A. M. H. Solomon, and carried unani.
mously. The Chairman next briefly announced the
arrangements which were being made for the Swindon
visit and other projected excursions. Attention was also
called to the proposed locomotive competition. Mr. W.
H. Dearden was then called upon to read his paper.
This he divided into two parts, dealing in the first with
tools generally, and in the second with his model gas
engine and its construction . The lecturer exhibited a
comprehensive set of well.made tools to illustrate his re .
marks, and many of these tools had been specially madę
for particular work on the gas engine. At the close of
his address Mr. Dearden received a hearty vote of thanks,
proposed by Mr. H. Sanderson , and seconded by Mr. A.
W.Marshall. Formal business terminated at 9.15 , after
which trials were made on the Society's track . Mr. F.
Smithies demonstrated the capabilities of his powerful
loco in hauling two bogie carriages. Mr. Crebbin's No. 3
was also running with heavy loads, and Mr. Löwy's
electric tramcar made several trips. Photographs of Mr.
F. Smithies’ railway, and an astatic galvanometer, sent
by Mr. C. W. Watling, were on view . The meeting
closed at 10 p.m.
[ NOTE. —The member or visitor who took away an
umbrella by mistake, can have his own returned to
him on application to the hon . secretary . ]
THE LOCOMOTIVE COMPETITION .
As already announced , the committee of the Society
propose to offer medals for the best model locomotives
built to the Society's standard gauge of 34 ins. It is in
tended that the awards should be made on the results
of actually running the locomotives under steam over
the Society's track . Marks will be awarded to each
engine according to its comparative merits in steam
raising, haulage power, speed , duration of working with.
out attention , general design and workmanship, &c. , and
the engine will be placed in order of merit according to
the total number of marks gained. Before definitely
drafting the conditions of the competition the committee
will, with a view to making the competition as popular
as possible, be glad to consider any suggestions on this
subject from intending competitors. As provincial
members of the Society, and also members of the affiliated
local branch societies will be entitled to compete, it is
hoped that this invitation will receive their careful con .
sideration . Letters should be addressed to the hon .
secretary, Mr. F. E. Powell, 6, Farringdon Avenue,
London, E.C.
THE VISIT TO SWINDON RAILWAY WORKS.
The forthcoming visit to the famous locomotive and
carriage works at Swindon, by kind permission of the
Great Western Railway Company , will take place on
Thursday , June 21st. A saloon carriage, specially re
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served for members of the Society, will be attached to
the train leaving Paddington at 9 a.m. Swindon will be
reached about eleven o'clock, when the party will be
shown round the first portion of the works. Dinner will
be provided at the Royal Refreshment Rooms, Swindon
Station , at one o'clock, and at two o'clock the inspection
of the works will be resumed . The party will meet at tea
at five o'clock, and will return to London by the train leav
ing Swindon at 7.25 p.m. The members of the New Swin
don Junior Engineering Society have kindly consented to
exhibit a collection of models made by their members, on
the occasion of this visit. The return fare to Swindon is
125. uid. , and the charges for dinner and tea will be 2s.
and is. respectively. In order that the arrangements for
the day may be definitely completed, it is absolutely
necessary that all members who intend taking part in this
visit , send in their names to the hon. secretary of the
Society by Monday, June rith , at latest. Railway tickets
may be purchased in advance if desired from Messrs. A.
Jakins & Co. , Ltd., “ Red Cap,” 6, Camden Road, N.W.
PROVINCIAL BRANCHES.
MANCHESTER AND SALFORD . — The monthly meeting
of this branch was held on April 2nd , at the Marsden
Café, when twenty members were present, Mr. Blackham
being in the chair. After the ordinary business had been
disposed of, Mr. C. A. Hays gave a lecture on the making
and construction of a model locomotive, which was very
interesting. He described a unique method of cutting
out the side frames, and the manufacture of the wheels
and motion (recommending Joy's valve gear for loco
motives with inside cylinders ), also boiler and firebox,
etc. , and illustrated same with various models and draw.
ings. After the lecture, Mr. C. L. Thompstone exhibited
his model yacht Ailsa , which was much admired. Al
though a heavy boat, she is exceedingly buoyant and sails
well . There were also several other exhibits of fittings
and models . The following meeting of this branch was
held , May 7th, at the above café. Eighteen members
were present , and Mr. Hays occupied the chair. After
the formal business had been disposed of there was a dis .
cussion on the making of drills . Several members ex .
hibited models, including the model 272 -rater yacht
Sunbeam , by Mr. S. L. Thompstone, a set of built up
traction engine wheels and gearing by Mr. C. A. Hays,
an inverted vertical steam engine by Mr. F. Leigh,
small experimental 4 -pole motor by Mr. Wood , and a
complete set of 1 /2 -in. scale loco drawings. The meeting
closed at 9.45 p.m. The next meeting will be held
May 28th , at the Marsden Café, at 7.30 p.m.-J. F.
FULLAWAY ( hon. secretary ), 54, Great Jackson Street,
Hulme, Manchester.
DUNDEE. -The members of this branch visited the
carpentry of Messrs. Thomas Justice & Sons, Limited,
on Saturday, April 21st. They were met by Mr. Paul,
the manager of the establishment, and several of the
employees, who showed them round the various depart
ments. The machinery, which is all of the most modern
type, was seen in motion, and the carving departments
proved a most instructive place. The Secretary of the
Society thanked Mr. Paul for his courtesy. In the even .
ing the Society met in the engineering lecture-room of
the Y.M.C.A., when there was an attendance of eighteen
members. Mr. Norrie occupied the chair during the
first part of the evening, Mr. Thomas Forrest was
elected vice president and Mr. W. Duncan librarian .
This having been done, Mr. Forrest took the chair, and
Mr. Norrie gave a lecture on “ Gas Engines.” It was
then decided that this Society should become a branch •
of the London Society. The meeting closed with the
usual vote of thanks to the lecturer and chairman .
FRED C. STURROCK (hon. secretary ), Seacraig House,
Newport.
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LIVERPOOL. — The second ordinary meeting of this
branch was held on May 1st, at the Balfour Institute,
Liverpool, a good number of members and friends
being present. After the usual business had been
transacted, Mr. Dawson proceeded to read a paper on
“ Refrigeration,” in which he gave a very interesting
description of the various types of apparatus used for the
purposes of refrigeration at the present time, his remarks
being clearly illustrated by a large number of diagrams
and photographs. The paper having been concluded,
Mr. Kirby proposed a hearty vote of thanks to Mr.
Dawson , and this was seconded by Mr. Rimmer. The
meeting was adjourned at about 10.30 p.m. The next
ordinary meeting will be held on Tuesday, June 12th , at
7.45 p.m., in the Recreation Room , at the Balfour In
stitute, Smithdown Road, Liverpool, when a number of
models will be on exhibition. Full particulars as to
membership, &c., may be obtained on application to the
hon. secretary, Mr. F. T. STEWART, 14, Adelaide Road ,
Kensington , Liverpool.
SHEFFIELD. —The usual monthly meeting was held at
the Y.M.C.A. There was a very good attendance, and
many new models were on the table. It being a general
business meeting the balance sheet was read over, and the
Society was found to be in a flourishing condition. The
ordinary business was gone through, and the election of
officers for the ensuing year made. Several new members
were enrolled. A vertical electro- motor belonging to
Mr. Rooke, also an armature of a 585 -watt dynamo,
the property of Mr. Shaw. Several questions were asked
relating to electrical matters, which caused a good
discussion.

For the Book - shelf .
( Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, ' 6, Farringdon Avenue
London , E.C., by remitting the published price and cost of
postage .)
WIRELESS TELEGRAPHY AND HERTZIAN WAVES. By
S. R. BOTTONE, London : Whittaker & Co. , 6,
White Hart Street , Paternoster Square. Price 3s.
Postage 3d .
The time is perhaps hardly yet ripe for any monumental
work on the subject indicated by thetitle ofMr. Bottone's
book ; but it is unquestionably the fact that a good text
book dealing, not merely with the history, but also with
the practical side of the matter, is badly needed by the
student. This need is likely to be provided for by the
present volume, which will fill the gap for a long time to
come. So rapidly have the applications of “ wireless ”
electrical communication been brought to the front, that
several of the experiments described are, so to speak, the
products of but yesterday. Amongst these may be
mentioned the clever idea of an electrically controlled
boat, invented by that gifted experimentalist, Nikola
Tesla. The vessel is supposed to be worked by means of
electro- motors, which drive the propeller, and act on the
rudder, energy being supplied from storage cells on
board. All these electro motors are controlled from the
shore, by means of “ wireless ” transmitting and receiving
instruments on shore and on board respectively , and
illustrations of the boat and its working parts are given .
Practical information is the keynote of the book , and
readers who want good definite instructions on the subject
of wireless telegraphy installations, are hereby referred to
a work which will give them all these, and very many
other useful directions for setting to work. The book is
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fascinating reading and is freely illustrated.
Possibly
some of the illustrations might be more carefully executed
in a future edition.
FERRIC AND HELIOGRAPHIC PROCESSES. By GEORGE
E. BROWN , F.I.C. London : Daw barn & Ward ,
Itd. , 6, Farringdon Avenue, E.C. Price 2s, net.
Postage 2d .
This is not a pretentious volume, but it is a very care
fully compiled book dealing with an important and prac
tical group of photographic processes. Two classes of
people will find in its pages a mine of information - firstly,
amateur photographers with a taste for experiment , and,
secondly , draughtsmen, engineers, and others whose
daily work brings them into contact with the homely
“ blue.print,” or other similar method of reproducing
drawings. The author - wisely, we think - confines his
remarks, descriptions and formulæ to those processes
whose reliability and usefulness are proved. Drawing
office authorities are not usually concerned with experi
mental methods of printing, and as the work is especially
suited to the printing department of drawing offices and
the like, no one will complain that various uncertain
methods are omitted. Examples of nearly every kind of
ferric or heliographic processes are bound in with the
book , so that the reader can readily compare the advan
tages of blue lines on white ground, white lines on blue,
brown lines, black lines, & c., & c., at a glance. Alto
gether it is a book we can thoroughly recommend to such
of our readers who are interested in the subject, froin
either an amateur or professional point of view.
CHURCH DECORATION, No. 14 ; HOME -MADE LATHES ,
No. 15 ; FRBT:CUTTING , No. 16 ; REPOUSSÉ AND
METAL CHASING, No. 17 ; TOOLS AND THEIR USES,
No. 18 ; SOLDERING AND BRAZING. “ Useful Arts
and Handicrafts ” Series. London : Dawbarn and
Ward , 6, Farringdon Avenue, E.C. Price 6d. each .
Postage id.
With one exception , the above books in the “ Useful
Arts " Series will be found of much use by readers of this
journal. That which deals with home-made lathes,
especially (No. 15 ), will appeal to all those who are
making their first acquaintance with the king of tools, ”
and the name of the author, Mr. J. J. Holtzapffel, will
doubtless be sufficient recommendation as to the character
of this volume. Fret cutting and metal piercing are well
treated in No. 16. Some excellent “ dodges ” in the
latter division are given , and strike us as being but little
known , and very useful indeed . We do not propose to
make these little secrets public, as no amateur metal
worker would grudge the slight cost involved in the pur
chase of such excellent advice. As usual in this series, a
number of designs are given, most of which are not only
commendable as specimens of artistic work, but have the
advantage of novelty and interest. To a certain extent
the same remarks apply in the case of the last of the
booklets under review - on repoussé work . The designs
are generally good, but not the best. The instructions
are given simply, but too much stress is laid on the use
of “ cheap " methods of producing results . We do not
say that no one should begin repoussé until he has bought
every useful accessory , but certainly the best work re.
quires the best (which in this case means the most expen .
sive) method. At the same time, this No. 17 is a useful and
thoughtful contribution to the literature of the practical
arts. A good many useful hints may be gathered from No.
18, which deals with the tools commonly in use. Grinding
and sharpening, hardening and tempering, and methods
of using tools are described and fully illustrated. The
next book in the series, on soldering and brazing, is also
both interesting and instructive, and includes hard and
soft soldering, “ wiping" plumber's joints and so forth .
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Some Simple Facts about Steam Engines.
T has occurred to the writer that among the younger

some who have not yet acquired a very extensive
knowledge with regard to the steam engine, and that a
few simpleexplanations on the subject may be instructive.
It is hoped, therefore, that the remarks which follow may
not be considered too elementary to be worth a place in
this Beginners' Page.
Every reader is doubtless aware that a steam engine is
worked by the action of steam in pushing a piston back
wards and forwards in a closed cylinder. There are,
however, several distinct types of steam engines variously
described as single acting, double -acting, oscillating
cylinder, slide-valve cylinder, “ Corliss " engines, non
condensing, condensing, compound, triple-expansion,
etc., and it is proposed to give some simple explanations
of these terms.
A Single- Acting Engine is one in which steam acts on
one side of the piston only. The cylinder is usually open
at the other end, and the connecting -rod joins the piston
directly to the crank without requiring a piston - rod .
A Double- Acting Engineis oneinwhich steam acts alter
mately on each side of the piston. The piston is pushed for
ward by steam during one stroke, and is then pushed back
again by a fresh supply of steam on the other side during
the return stroke. The engine, therefore, gets two impulses
during each revolution ofthe crank. In a single acting
engine the engine only gets one impulse per revolution,
as the piston is pushed back not by steam , but by the
action of the flywheel, which carries the crank round.
A double- acting engine is, therefore,more powerful than a
single -acting engine of equal size, and works moresteadily.
The latter does not , however, use up so much steam .
The cylinder of a double acting engine is closed at both
ends, and the piston is joined to the connecting rod by
means of a piston-rod. ' This piston- rod passes through a
hole in the end of the cylinder, and in order to prevent
the steam from blowing out round the piston -rod a
“ stuffing -box ” is fitted . This consists of a small round
chamber containing hemp or asbestos yarn, which is
squeezed against the piston -rod by pressure of the
“ gland.” The gland is really the cover of the stuffing
box, and is either screwed in its place or tightened down
by bolts or screws.
An Oscillating Cylinder Engine is one in which the
cylinder oscillates to and fro on a pivot or trunnion. In
swinging thus, the steam passage leading to the interior
of the cylinder is alternately brought opposite to the steam
supply from the boiler and to the exhaust pipe, so that
the steam is first admitted and then released. In large
oscillating cylinder engines a form of slide valve is used
to admit and release the steam. Oscillating engines are
made in both the single-acting and double -acting forms.
They are not much used, except for small modelsand for
some paddle steamers.
A Slide-valve Engine is one in which the passage of the
steam to and from the cylinder is regulated by a valve
which slides backwards and forwards over the steam and
exhaust openings, or “ ports," as they are called. In
this type of engine the cylinder is fixed, the motion of the
slide -valve being usually obtained from an eccentric
working on the crank shaft. Slide-valve cylinders are
largely used for stationary and marine engines, and for
all locomotives except very small models.
A “ Corliss ” Engine is onein which “ Corliss” valves
are used instead of a slide valve. There are two valves
at each end of the cylinder, one to let the steam in and
the other to let it out when it has done its work. The
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valves are partly cylindrical in shape, and work to and
fro on cylindrical faces. The advantages of the." Corliss ”
valve gear are that the fresh steam does not lose in tem
perature by being admitted through the same port as that
through which the comparatively cold exhaust steam has
just passed, and also that the steam -port is closed very
rapidly when the steam supply is cut off.
A Non -condensing Engine is one in which the steam ,
after it has done its work in the cylinder, is exhausted
into the atmosphere. .As the pressure of the atmosphere
is about 15 lbs. to the square inch, it is evident that the
exhaust side of the piston always has a back pressure of
this amount acting against it, thereby reducing the
effective pressure ofthe working steam on the other side.
In a Condensing Engine this defect is remedied by con
ducting the exhaust steam into a condenser, where it is
suddenly re -converted into water, thus creating a partial
vacuum and relieving the exhaust side of the piston from
nearly all back pressure. The use of a condenser also
enables the working steam to be used to greater advan.
tage by expanding it to a lower pressure than is the case
in a non -condensing steam -engine. One form of con.
denser consists ofa chamber containing a number of tubes
through which cold water is kept circulating: As soon
as the exhaust steam comes into contact with the cold
surface of these tubes it is condensed into water. This
water is afterwards pumped back into the boiler, where
it is again converted into steam. In another form of
condenser the steam is passed through a nest of pipes,
cold water being allowed to run over the outer surface to
keep the pipes cool. In yet another form of condenser,
the steam is allowed to come into contact with a jet of
cold water in the condensing chamber. Condensers are
frequently used with stationary engines, and almost in
variably with marine engines on sea- going steamers,
where it is difficult to obtain a supply of fresh water.
Locomotives'do not use condensers.
A Compound Engine is one in which cylinders, usually
two, of different sizes are used . The steam coming from
the boiler is admitted first to the smaller cylinder, where
it does a certain amount of work in pushing the piston
forward. When the stroke is finished, the same steam is
exhausted into the larger cylinder, where it continues to
expand and does more work in pushing the larger piston
through its stroke. The reason for making the second
cylinder Jarger is, that to get more work outof the steam
it must be allowed to go on expanding, and therefore
requires a larger space for this purpose . Moreover, the
larger piston surface on which it acts helps to equalise
the amount of work performed in the two cylinders. By
thus getting a great range of expansion the steam can be
used more economically, but , of course, a high boiler
pressure is required to start with. Sometimes one high
pressure cylinder is used, and two for low -pressure steam .
In a Triple Expansion Engine a similar process is gone
through , but the steam is expanded three times over, in
three separate cylinders, instead of twice. Compound,
triple, and even quadruple expansion engines, are much
used for steamships.
( To be continued .)

To Model a Leaf in Copper.
This is a beautiful experiment, and one which can be
performed by anyone possessing a small galvanic battery.
Soften a piece of gutta- percha before a fire and make the
surface perfectly smooth by kneading on a table with the
fingers. Lay the leaf to be copied upon the surface, and
press every part well into the gutta -percha. In about five
minutes a perfect impressionmay be obtained if care is
exercised in the operation. Now dust a little finely.
powdered black lead over the impression with a camel
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hair brush in order to make it conduct the electric current.
Attach this to the zinc pole of the battery and a copper
coin to the other, and immerse the two in a saturated
solution of sulphate of copper. In a short time an accu
rate fac -simile of the leaf will be formed on the gutta .
percha. It may easily be detached by inserting the point
of a knife. With care the most exquisite reproductions
may be made.- Hobbies.

Practical Letters from Our
Readers.
( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
tull name and address of the sender should invariably be
attached, though not necessarily intended for publication . )
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cylinders were taken, and their pistons approached to one
another until the link were part of the pistons, we
would have the engine “ invented ” by Mr. Hoyt,
excepting the double axles.:-Yours very sincerely,
C. A. B.
De Steeg, Holland.
Model Locomotive Construction .
TO THE EDITOR OF The Model Engineer.
SIR, –With further reference to my remarks on Mr.
Oxbrow's locomotive design , published on “ The Editor's
Page ” in the April Model ENGINEER, I am now send .
ing you a photo of the cylinder with the lagging removed ,
and beside it may be seen the piston valve (from the
other cylinder ), one piston of which is packed with the
leather packing which I mentioned in my last letter.

A Novelty in High Speed Engines .”
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —In The ModeL ENGINEER, of January,
1900, appears an article entitled “ A Novelty in Small
High speed Engines," and treating of an engine “in .
vented ” ( ?) by a Mr. Hoyt. Permit me to state that for
some time motors, practically the same as the above
mentioned, have been applied by M. Mégre, of Paris, to
his steam motor- cars. I herewith enclose a sketch of
such a motor. As you will see, there are four single-acting
cylinders. The piston -rods are united by an elliptical
link, in which the crank moves. The valve motion is
situated behind the cylinders, on the axle, and is actuated
by a single eccentric. The crank is of the disc pattern,
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and around the crank -pin, to avoid friction , a roller is
attached . While one piston is beginning the exhaust ,
and the opposite one the admission period , the two other
pistons are both in the middle of their stroke. It, there.
fore, follows that there is no dead centre, and the motion
is uniform . As to power, an engine with cylinders 4 ins.
in diameter and 2} in. stroke , running al 1000 revolu .
tions per minute, at a steam pressure of 225 lbs. per square
inch, gives out 20 h.-p.
You will see from the sketch that if two opposite

Fig. 1 is a sectional drawing showing the construction.
E E are the flange ends which bind the cylinder and its
valve chest together ( Fig. 2 is a perspective view of one
of these ends). The valve chest is somewhat longer than
the cylinder ; this enables the ports C C to be cut
straight. B B are the piston valves of brass and driven
on the spindle ; D D , the exhaust ports ; F, the steam
pipe junction ; G is a stout collar soldered on the valve
chest, to make a stronger junction for the steam -pipe and
to fit a water cock .
In construction the flange must be bored out on a face
plate to receive the treblet tube of which the cylinder is
made. The tube must be a nice fit.
Then a template ( Fig. 3) must be made from the
working drawing. Thering is a piece of the cylinder
tube soldered in. This template may be used for either
end flange. The ring slipping into either bored flange
keeps the template in place . The hole for the valve
chest tube must be drilled small and Ezished out to the
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template with a round file carefully. The flange B
( Fig. 2 ) must next be squared up truly to the template,
then afterwards with a set square. It is upon these
flanges that the true alignment of the cylinder and the
valve chest depends. Then cut the steam passage (CC,
Fig. 1 ; A, Fig. 2 ), which should be exactly the width of
the valve chest tube. This passage will be afterwards
completely closed by the plate A ( Fig. 1).
Next cut the treblet tube for the cylinder a little longer
than necessary, and then mounting it on a wooden
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CND CAPS
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FIT
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Fig. 1. - HALF SIZE.
mandrel, finish it to the right length. Do the same with
the valve tube. Drill and file the ports in the cylinder.
The valve ports are a series of holes drilled round half
the circumference of the tube as close together as they
can be drilled without running into one another. The
exhaust ports, D D ( Fig. 1), can be filed straight out
with a warding file. The burrs caused by the drills must
be carefully cut away. The component parts can be
assembled together on a surface plate or the lathe bed ,
theflanges B( Fig. 2) being on the true surface.
The problem then presents itself - how to keep the
various parts in position whilst the whole is being
soldered .' This is accomplished by the aid of the two
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is admitted between the pistons. This renders a spindle
gland necessary . The valves are packed with leather ,
with a
joint in the ring. No oil , no grease ,
must be used to make these rings go into place , but
tallow should be used when the valves are running in the
chest . The valve chest ends should be a removable fit
just tight enough to prevent them shaking out when the
engine is running
The cylinder shown in the photo is for the outside with
the valve underneath . The last locomotive I built had
the valves on top, and I could not clear the water from
the cylinders. I fitted the piston valve, which I have
described, to a model marine engine ; it is apparently
frictionless, and when the engine is driven at 10 lbs.
pressure the motion is quite undistinguishable on account
of the speed. I use a little tallow for the valve, and the
engine makes a very efficient air pump.
The photo shows the principle very clearly : A ,
cylinder ; B, valve chest ; C c, fange ends ; D, the
piston valve .
The valves may be inside or outside the frames, ac
cording to individual tastes, but the principle can be
applied in any position . — Yours faithfully,
H. R. MILLAR .
Upper Tooting.
Model Electrical Man -o'.War.
TO THE EDITOR OF The Model Engineer.
SIR,-With regard to my letter, “ An Electric Model
Man - o'-War,” published in THE MODEL ENGINEER for
May, it may appear that the speed ofthe boat was eight
miles an hour for an hour and a half.” This was not so .
The duration of run for one chargeof thebatteries was
1 % hours ; but the speed of course fell considerably after
the first half hour. I made a mistake when I said eight
miles an hour ; six miles is more correct. --Yours truly,
E. S. B.

A Small Blowpipe.
TO THE EDITOR OF The Model Engineer.
SIR, -I enclose a drawing of a blowpipe attachment
for a gas bracket, and I think that anyone who possesses
a lathe will not have the slightest difficulty in making it.
All that is needed is a piece of brass tubing, 1 % ins. long
and / 2 in. diameter ; another bit, 2 %2 ins. long and % in .
diameter . A brass collar should be turned to fit the inside
diameter of the large tube, and a shoulder left for the tube
to fit against. The large tube should have the end burnished

la"

VALVE TUBE

á diam

А

FIG . 3.
Fig. 2.
plates of metalwhich cover up the steam passages, CC
( Fig . 1 ) and A (Fig . 2 ). These must be cut to the shape
C (Fig. 2). They are then placed over A, and must be a
good tight fit. They act as wedges between the cylinder
and valve tubes. They must only just be tight enough
to accomplish their object. If you should have fled them
a rather loose fit, you may centre-punch a row of dots
along the upper or lower edges, which abut on the cylinder
and valve tubes. When these pieces are placed in posi
tion , test the whole on the surface plate ; and if all is
properly adjusted, sweat in the solder over a gas stove,
using a fairly large brushfor the soldering fluid. When
finished, mount the cylinder on the wooden mandrel—
which you made for the cylinder tube - and turn off any
solder that may have come through between the cylinder
tube and the flanges. Those flanges may also require
a little trueing up for the cylinder heads.
The pistoc valve B ( Fig . 1 ) explains itself. The steam
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To ful gas bracket
over until an opening, min . , is left, and a small brass
nozzle should be made, with a small hole drilled length.
wise, to fit tight in the end of the inner tube, as at A. A
hole should be drilled in the middle of the length of the
outer tube, sufficiently large to take an ordinary gas.
burner ( B ), which is cut down and soldered in place. A
foot of rubber tube should be fastened on to the thin
tube for a mouthpiece - a bone or vulcanite stem is
suitable .
A. E. )
York.
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Page .

INCE the appearance of our last issue a steady
SINO
stream of pink post-cards, averaging several hun.
dred per day, has been flowing into our publishers'
offices. Judging by the messages which these cards have
brought , it is evident those who have taken the trouble to
reply to the question we asked are, by a very large
majority, in favour of the more frequent publication of
The MODEL ENGINEER. The votes for it being con
tinued as a monthly amount to but a very sinall per
centage indeed , and even some of these are qualified by
intimations from the senders that while they only want
to receive the journal once a month , they want more of
it at a time, though at an increased price.
Before
coming to a final decision in this important matter, how
ever, we are naturally anxious to have as many votes as
possible to guide us, and as there are still a large number
of readers who have not yet sent in any reply at all , we
cannot at present say definitely what course we shall
adopt. We take this opportunity of urging every reader
who has not yet voted to send in his post -card by the
earliest possible post, so that we may be able to frame
our decision accordingly.
An interesting feature of this appeal to our readers is
the evidence it affords of the astonishingly wide area
which the circulation of the journal now covers. Replies
have not only come from cities, towns and villages in all
parts of Great Britain, from the Shetland Isles and from
Wick in the North of Scotland , down to the Channel
Islands and remote spots in Devon and Cornwall in the
South ; and from Belfast down to Cork in Ireland ; but
also from many places in countries abroad, including
France, Switzerland , Italy, Holland, Sweden, Russia and
Finland. There has not been time yet for us to receive
any post cards from the Colonies, but we have no doubt
that the mails later on will bring us welcome expressions
of opinion from our cousins #across the seas.
*
From Messrs. Osborn & Jerdan, electricians and scien .
tific instrument makers, 438, George Street, Sydney,
New South Wales, comes the following note, which
speaks for itself : - “ In the March number of The
Model ENGINEER you mention a writer's appreciation
from N.S.W. We, as readers and sellers of your smart
monthly, can testify to its position here. It is read by
all classes who take an interest in science. We have from
Judges of the Supreme Court to engineering apprentices
as regular subscribers, and when the mail is expected they
besiege us for it. We started with two dozen copies per
month-we now sell two gross per month, and we are
increasing our supply. ” Readers in New South Wales
who experience any difficulty in getting copies of this
journal should apply to the above -named firm , who are
evidently handling
* it in a very business- like manner.
Will “ G. H. B.” (Walton ), who wrote the “ Practical
Letter” on quick steaming model boilers in our last
issue, kindly send us his name and address ?
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With regard to our proposed prize competition for a
design for a model steamer, W. H. B. ( Horsham ) writes :
- “ I would suggest that the length be not over 5 ft. 6 in .
nor under 4 ft., the beam and depth to be at the de
signer's discretion . I think a side- wheel passenger boat
would be the most popular type. Perhaps you might
have two distinct competitions - one for a paddle steamer
and the other for a screw . " We are anxious to announce
the exact conditions of this competition in our next issue,
and should , therefore, be glad if any other readers who
have suggestions to make would send them in as early as
possible.
As it is some time since our electrical readers have had
a prize offered for competition , we have pleasure in draw
ing their attention to the announcement which follows
this paragraph.
New Prize Competition .
We offer a prize of £2 2s , for the best article on “ An
Amateur's Electric Light Plant.” This should describe
a small electric light plant capable of lighting three
16 candle.power, or six 8 candle-power, incandescent
lamps, and should deal in detail with the engine or other
motive power, the dynamo, the wires, switches, the
pendants, the lamps, and all other necessary fittings. It
is not expected that the article should give instructions
for actually making any of the articles required , but the
reasons for selecting the sizes and patterns described
should be clearly stated, and full instructions for installing
the plant should be given . A detailed estimate showing
the cost of the various items should be included , and also
a statement as to the cost of running the plant when
finished . Hints on the general management of the plant
when installed should also be added . As far as possible
the appliances recommended should be selected from the
catalogues of firms who are advertising in The MODEL
ENGINEER , so that readers who desire to put up the
plant described may have no difficulty in obtaining the
necessary material .
GENERAL CONDITIONS .
1. All articles should be written in ink on one side of
the paper only. There is no limit as to length , but
3000 words is suggested as a maximum.
2. Any drawings which may be necessary should be in
good black ink on white Bristol board. No coloured
lines or washes should be used . The drawings should be
about one-third larger than they are intended to appear
if published .
3. The copyright of the prize article to be the property
of the proprietor of The MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication.
5. The last day for sending in competitions is July 31st,
1900.
6. All competitions should be addressed to The
Editor, THE MODEL ENGINEER , 6, Farringdon Avenue,
London , E.C. A stamped addressed envelope should
accompany all competitions for their return in the event
of being unsuccessful.
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Queries

and

Replies .

Queries on subjects within the scope of this journal are replied to
by post under the following conditions :1) Queries dealing
with distinct subjects should be written on separate slips, on
oneside of the paper only, and the sender's name should
be in .
scribed on the back. (a) A stamped addressed envelope should
invariably be enclosed. ( 3 ) Queries will be answered as early
as possible after receipt, butan interval of a fewdays must
All
queries should be addressed to ThebeEditor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.)
Tu following are selected from the queries which have been replied
to recently
( 2189) L. & S.W.R. Loco . E. J. P. (Hackney, N.E.) writes :
Having a pair of slide-valve cylinders, 1 in. stroke, I wish to build a
model L. & S.W.R., outside
cylindered 4 -coupled bogie express
loco. and tender (594 Class),and should therefore be much obliged if
you would give me the following dimensions: -Width and length of
bed -plate, diameter of coupled wheels, diameter of bogie wheels,
diameter and length of boiler ( including smokebox and firebox),
length of firebox shell, diameter of smokebox door, length between
front of smokebox to front buffer beam , height of cab, height of cab
above top of boiler, diameter of windows in cab , beight of centre line
of boiler above rails, diameter and height of chimney, distance
between : (1) bogie-wheel centres, (2) trailing bogie centres and
driving wheel centres, (3) driving and trailing centres ; length of
tender and diameter of wheels, length between buffer -centres, and
gauge of rails ? also what workingpressure would boiler barrel of
3-64ths ins. (brass) stand ? and what pressure would it be
necessary to test it to ? Many thanks for previous assistance.
Your cylinder should make up a 4 in. scale engine. You do not
give diameter of bore, but this should not exceed 58 in. Bed -plate
15 ins. total length, 4 ins. wide. Diameter of coupled wheels, 31 ins.;
diameter of bogie and tender wheels, 1 % ins.; diameter of boiler out
side, 2 % ins.; smokebox door, 178 ins. diam .; front of smokebox to
buffer beam , 2 13.16ths ins.; height of cab rool from rail, 6 ins.; rail
to centre of boiler, 37/4 ins.; height of cab roof above boiler, i in .;
diameter of cab windows, 1 in.; buffer centres, 27% ins.; gauge of rails,
233 ins. Boiler pressure depends on make ofboiler. If well rivetted
and brazed, 50 lbs. would be reasonable. Test to twice that with
water.
[ 2115] Three -Wire System . H. W. ( Huntingdon) writes :
Will you please explain briefly what is meant by the " three -wire
system " of distribution of electric current ?
The " three -wire system " of electrical distribution ( shown dia.
grammatically below ) consists in running two dynamos in series, and

[ 2267] Voltmeters and Ammeters. D. W. (Streatham ) writes :
Can you please enlighten me on the following:--When you want to find
out the voltage and current of a dynamo, do you put the voltmeter
directon to the terminalsof the dynamo, ordo you put anything in
series with them ?
A voltmeter is always inserted as a shunt in taking measurements,
as its resistance is necessarily very high : the diagļam A will show
this. The ammeter is generally inserted directin the ordinary

DYNAMO
Dornamo

B

connecting the two outer wires - one to the + pole of the one dynamo,
the other to - pole of the other dynamo. The third wire is con
nected to the mia point on other two brushes of the two machines.
The difference of potential between A and C is, of course, twice that
between A B, or B C. The advantage of the system lies in this
fact, which results in a considerable saving in copper in the mains
for a given supply efficiency : The principle has been extended (in
Manchester) to a system of five -wire distribution.
(2194 ) Engine and Dynamo. F. M. ( Barnard Castle) writes :
Will you please inform me how much wire to put on armature 14 in.
diam . by 13 long ? Armature has eight slots ( cogged drum ); field
magnets are wound with 8 ozs.of No. 22 D.C.C., 4 ozs. on each arm .
It is an overtype dynamo. Will small engine - 2} in . stroke by it in.
bore, fly wheel 6 in. diam . - drive the dynamo ? Boiler 6 in. diam. ,
15 in. long, heated by a gas burner 13 in . long, about 30 lbs. pressure.
I want the dynamo to charge 4 - volt accumulator.
You should have stated (or sketched) dimensions of cogs of arma.
ture. Presuming the slots to be about % in. by Min ., there should
be room , after insulating very carefully, to get in 36 coils in each
slot of No. 24 s.c.c. wire. You can make use of either a 4. or 8 -bar
commutator. The wire for armature should be 20 yards (about
2 ozs.) of No. 24, as above. Connect in sbunt. The engine will do
nicely, and, if dynamo is run at 3,500 revs ., it should develop about
1 amp. and 6 volts, which will besuitable for charging a small 4-volt
accumulator.
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circuit, as its resistance is almost nil , and the whole current passes
through it : this arrangement is shown at B. Ammeters are some
times also inserted as shunts, allowing a certain proportion of the
total current to pass. This is generally done when large currents
are being measured.
(2231) Instructions for Making Dry Batteries. D. S.
(Manchester) writes: Will you kindly send me instructions for
making a dry battery suitable for small night light. What will be
the approximate E.M.F. of each cell ?
Forinstructions as to making a really good dry cell (too long to
describe in thisdepartment) see p. 28, Electric Bellsand Alarms,"
No. 3 of THE MODEL ENGINEER series of handbooks, price 6d .,
which may be had from any agent for The MODEL ENGINEER, or
post-free from the Book Department, 6, Farringdon Avenue ,London ,
E.C., 7d. The E.M.F. of an ordinary “ dry ” cell is about the
sameas that of the Leclanché cell, viz., from 1-5 to 1'6 volts.
(2294 ) Magneto Electric Bell. A. D. (Nottingham )writes :
In your handy litele book on " Telephones and Microphones," you
state — in your description of magneto -electric bells — that the N.
pole of permanentmagnetis bolted tothe yokeof the electromagnet
cores ; but I find the National Telephone Company bolt the s.
pole to the yoke. Will you be good enough to inform me which is
the
betterway,and
if it makes anymaterialdifference to the working
of the
bell ?
No. It does not matter in the least which pole of the magnet is
bolted up as stated. For the sake of simplicity in describing the
arrangement, the N. pole was mentioned in the one case and S.pole
in the other. But there is really no advantage either way.

Amateurs'
А

June, 1900.

Supplies .

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use.)
Workshop Buildings.
The amateur who is cramped for workshop room should not rest
content until he is provided with an entirely private workroom ,
where his work is nov liable to be too often disturbed. He may
either purchase a semi-portable building outright or build one him .
self, and in either case can get all he requires from Mr. F. T. Walker,

Meersbrook Bank , Sheffield . “ Sectional" buildings are the speciali.
ties, workshops of all shapes and sizes being made in this form ,
which ensures portability and ease in erecting. One of these build
ings, which is illustrated above, is especially suited to an amateur's
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needs, as it includes a strong 3 -in, thick bench,bench screw and
back rack. This is made in five sizes, and is described as a " tenant's
own fixture ,"so that it may be removed whenever the owner changes
his abode. The prices are very moderate indeed . Framing and all
parts required for building the portable workshop described in the

making as it does a very stiff and rigid tool, but yet easily adjusted.
The same tool holder' may also be adapted for ordinary outside
turning. It is made in three sizes — 38 in. square, 74 in. square, and
1 in. square, the prices being 55. , 7., and ios. respectively , the
holder and one tool being included . Extra cutter -bars and cutters

THE PITTLER Co.'s LATHE TOOL HOLDER .
last issue of The Model ENGINEER are also supplied by this firni,
whose useful catalogue will be sent post free to readers who mention
this journal.
Brazing Apparatus.
No amateur's workshop can be considered quite complete unless it
includes a brazing apparatus of some sort, and we are therefore
pleased to draw the attention of our readers to some good " lines "
in bellows, blowpipes, and brazing hearths. These are supplied by
Messrs. J. & J. R. Smith, 72, Halliwell Road, Bolton, and comprise
foot bellows suitable for high or low pressure, blowpipes for oil or
gas, and strong wrought iron and steel portable brazing hearths.
With these tools all kinds of brazingon a moderate scale are possible,
and the apparatus is speciallysuitable for cyclemakers and repairers,
and light engineering, generally. Plenty of testimonials attest the
excellence of the firm's work. Particulars will be sent on application,
THE Model Engineer being mentioned when writing.
Model Centrifugal Pumps.
Supplementing our remarks last month on the “ Diamond " centri.
fugal pump, we are now able to show more clearly the style of this

may be had if desired. These holders are supplied by The Pittler
Company, 144, High Holborn, London, w.C. We may add that
this firmare now supplying a range of small circular milling cutters,
specially suitable for model-making and fine mechanical work. An
illustrated price list of these goods may be had for id. stamp.
A Cheap Electric Alarm Clock .
We have inspected a very cheap electric
clock alarm set now being sold by Messrs.
Lever Bros., 359, Lillie Road , Fulham , London,
and find it very good value for the money.
The set consists of a wall bracket, upon
which are fixed the bell, battery , switch and
clock , so that everything is self contained .
The arrangements may readily be seen by
reference to the illustration. We are informed
that the dry batteries are specially made for
the firm , and will last for twelve months with
ordinary care. New cells can readily be
obtained . The clock and contact arrange.
ment is sold separately (for fitting to anexist.
ing bell circuit ) at 4s. 9d ., post free. As the
firm intend shortly to raise the price of these
alarm sets, intending purchasers will do well
to write at once.
The • Ideal ” Fountain Pen .
Now -a -days a good fountain pen is a necessity
ratherthan a luxury. At any rate, it is a de.
cided boon to anyone having much writing to
do, and those of our readers to whom this
applies may be glad to know of a thoroughly reliable article.
We refer to Waterman's Ideal fountain pen , for which Mr. W.
H. Harling , of 47,Finsbury Pavement, London , E.C. , is agent.
This pen , like several other smart productions of the kind, hails
from the United States, where it numbers, among its many thousand

WATERMANS REALMOUNTAIN PEN
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little machine by the accompanying illustration. As mentioned in
our former notice, readers may obtain either the castings or the
finishedpump from Messrs. Thorpe & Salter, engineers, Red Lion
Street, Clerkenwell, E.C.
Engine Castings for Amateurs.
To judge by the sample submitted to our inspection, the castings
of engine parts turned out by Mr. Arthur Wood, of 45, Nora Street,
Union Street, Lower Broughton, Manchester, are a good line for the
amateur. The cylinder casting we have examined , and which is
stated to be an average example, is clean, well-proportioned, and
accurately cast. The core is placed centrally and leaves a true clean
bore ; it is therefore very suitable for the amateur mechanic, who
requires good castings to enable him to get the best results . The
price list which accompanies the sample cylinder enumerates prices
for castings of all kinds of engines, and it is further stated that all
parts requiring it are furnished with a special tenon or chuck -piece,
enabling one chuck to be used forall the neceessary turning. This
is undoubtedly a boon which will be appreciated by those whose
stock of tools is limited . Readers who contemplate the erection of
a horizontal, vertical, marine, locomotive, or other slide valve engine,
should write as above, mentioning THE MODEL ENGINEER, and
enclosing a stamp for price list.
A Useful Lathe Tool Holder.
We show in the adjoining illustration , a form of lathe tool holder
which, though simple in construction, bas some very useful features.
It consists of a square bar of steel bored out lengthwise to take a
round steel rod or cutter-bar, which holds the cutter proper. The
square bar is cut through at one side so that by simply tightening
down the tool holder of the slide -rest, the round cutter- barmay be
clamped in any desired position. It will be seen that this is an
excellent device for boring, and inside turning and screw -cutting,
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users, such prominent personages as President McKinley, Admiral
Dewey, General Miles, and Mr. Chauncey Depew . It is made in a
number of styles and sizes to suit various requirements, and is
altogether a high-class article, a practical trial on our own part
enabling us to speak strongly in its favour. An illustrated and
hands mely produced booklet describing it in detail, may be had
from Mr. Hailing, by any reader mentioning this journal.

Catalogues Received .
Peto & Radford , Ltd., 28, Victoria Street, S.W., and 57B,
Hatton Garden , E.C. - In view of the growing demand for batteries.
suitable for electrical ignition purposes Messrs. Peto & Radford
have issued special lists of accumulators or storage batteries con
structed to meet these requirements. Several convenient sizes are
quoted , from 4 to 42 ampére -hour capacities, and the lists give some
useful data as to charging and using the cells. The No. 70 size
battery, weighing 7 ] lbs. will be found ofgreat service for motor
tricycle work. as it will run the sparking coil throughout a 500 mile
ride, after which a fewhours re -charging will put it in full action once
more. These lists will be sent to readers who mention THE MODEL
ENGINEER.
Dyson Walton , Electrical Engineer, Hebden Bridge. - A useful
list of dynamos, motors, stampings, castings, arc lamps, turbines and
accessories, is issued bythis firm of electrical engineers, who are the
makers of the “ Walton patent dynamo. The items are clearly
set out in tabular form , which makes this list easy for reference.
Amongst the matters of interest which find places in the catalogue
are accumulators of varied outputs, cables , wires, dynamo belting,
and insulating fibre . Readers who require anything amongst the
goods here enumeratedwill do well to send two stamps for the above
list, mentioning The MODEL ENGINEER when so doing.
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Sale and Exchange.

.

(Continued from page iv .)
S. Bottone & Sons, Electricians, Wallington,
Surrey, manufacture and supply Electrical Appar
atus of the best types.
Dynamos and Motors, from 12 watts, 155.,
to 6 units, £60. Warranted perfection. Lists, itd.
Wireless Telegraphs, from 63 38.; Coherers,
Relays, 3os.
S . . Multiple
x Coherers
is.; ing,
Construct
Bells,
Parts for, Er
zs, 6d.,and
Superb Wimshurst Machines, for Hertz'
Wave Wireless Telegraphy, and x - Ray work ,
from 30s. to £ 13.138. Lists, ifa .
Crooke's Tubes, Bianodic Tubes, from 15.;
Screens, 5s.to 64.4s. Every Requisite for Radio
graphy. Lists, itd.
Every Electrician should read S. Bottone's
new book on " Wireless Telegraphy and Hertzian
Waves " ; 3s. free.
8. Bottone & Son's New Electric Igniter for
Gas and Oil Engines. No Battery required.
Price £6.
Preo . - Pocket Rubber Stamp of your Name
and Address ; also particulars of the best paying
Agency going for whole or spare time.-W.
RICHFORD, Snow Hill, London.
Motor Tricycles, Components, Castings ;,
illustrated list , 2d -HARDING, Brixton Motor
Works, London .
Given Away. - Steel Krupp Standard Screw.
cutting and Lathe Centre Gauge, with copyright
book on Screw -cutting and Brazing, 7d. -SMITH ,
117, Plasbet Grove, East Ham.
sorows and Bolts and Nuts for model, clock ,
electrical and cycle work . Illustrated list, post
free, id . - MORRIS COHEN, 132, Kirkgate , Leeds.
Watch and Clock Tools and materials,
watches, clocks, and jewellery. Catalogue, 2000
Illustrations, post free 6d . - MORRIS COHEN , 132,
Kirkgate, Leeds.
For Disposal. 8.cell Bichromate Battery,
giving 16 volts, in strong stained case with superior
lifting arrangement, price £ r ; also the following
Tools, together or separately : Double-ended Cycle
Spanner, is. ; Carpenter's Brace, is. ; Anvil Vice,
15.; Pair Hermaphrodite Calipers, is.; American
Smoothing Plane, 35. 6d . - Owen , Hodnet. Salop.
Water-Motor, Hose, Stand , 108.; Coherer,
Relay , quite new, ros.- PHARE , Cockington.
Cycle Wheels Built from 195. pair . - MABON,
13 , Tavistock Terrace,Upper Holloway.
b.-P. Steam Engine with boiler, £ 7;
Avery's Tramcar Motor, £ 1; Bazaar Shocking
Coil, 145. ; Cushion Safety , Li ios. ; 6 % in. Lathe
Chucks andTools, £4 1os. ; Brass Melting Forge
( portable ), 61 1os. ; Stocks andDies, 6s. 6d.; Pair
Telephones, EI nos .; 4 sets Dynamo Castings,
25. 6d . ; 9-in. Pressure Gauge to 60 lb., 48. 3d.-W.
BYGRAVE, Hadley, Barnet .
Castings, Drawings, Models ; state wants ;
stamp. - l'on Co., Princess Street, Manchester.
Sale or Exchange --Ammeter, reading from
zero to 20 ampères ;quite new ; cost $3 ; photo
Also good Model
and particulars, stamp.
Yacht, with sails, in good condition, 158., or will
exchange both for Gas Engine, or Steam ditto with
Boiler.- Letters, G. JEFFERSON, 8, Dockwray
Square, North Shields.
-Plate Camera, RR lense, 2 slides, instan.
taneous shutter, lamp, tripod, and case ; complete
£3 55. Horizontal Engine, a in. by 3 in. rotary
valve, in working order, kr 175. 6d. Over-type
Dynamo, made like a large one, 3 amp., to volts,
ki 175.6d. Also, t- Plate, ŘR Lense , Iris
Diaphragm , £ 1. 25. 60.- ROBINSON , Engineer,
Badminton Road , Bristol.
Lancaster's Cyclo Instantograph . - Com
plete, case, tripod ; good condition ; 355.- ERIC
Stuart, Repton , Burton.
" Model Engine Construction," by Alex
ANDER, with working, drawings unsoiled, cost
ros. 10d.; Tool Pad, with chuck and 9 tools , cost
zs. 6d., quite new ; 2 new Steel Lathe Mandrels,
2 Polished Steel Bearings for 1 ; G. M. bushed
and i Driver Plate ; 1 Back Centre Barrel with
internal screwand hand -wheel. - E . MILLINGTON ,
Penn Road, Wolverhampton .
Contents Amateur Workshop.-- Comprising
lathe, drilling machine, grindstone, taps, dies,
tools, sheet metals, books. Wanted, good Micro
scope or Typewriter. -Mallock , Kirkby Stephen.

Gas Engines.- Warsop'snew improved pattern;
* actual b.-b.-D., Otto cycle, tube ignition ; most
reliable small-power motormade ; not acheap use
less toy , but fully guaranteed for 6 months.
Warranted to Drive a 4-in. lathe, or a 46 -C.-P.
dynamo, with ease; cylinder, valves, and combustion
chamber, all water-jacketed ; spiralgear wheels and
side shaft ; no complicated fixing ; only one gas
connection. Seen working any time.
Engines in stock , ready for delivery. Price,
complete, ready for work, all connections made,
with gas bag, tank, and driving pulley, 66 158.
Patentee and Sole Maker, H. E. WARSOP,
Engineer, Nottingham .
How to Make Benzoline Engine (Electric
Ignition) without Castings. – Parts supplied ; small
outlay ; will drive 10 - volt dynamo.--20, Annis
Road, South Hackney.
New Pattern Water -Motors.- If you have
bought a cheap and worthless imitation, send 3d.
for Illustrated Lists to the Original Inventor and
Sole Manufacturer , P. PITMAN, 64, Stanley
Road, Halifax.
To Amateur Dynamo Builders. -- Read
" Practical Dynamo Building for Amateurs," by
Fredk . Walker. Gives full instructions how to
wind for any output Numerous illustrations.
New and revised edition just out. Cloth bound,
post free, 25. 20.- ILIFFE SONS & STURMEY,
LTD. , 3 , St. Bride Sır et , London , E C.
40 -ton Model Yacht ( fine model), £8, or ex.
change Turning Lathe, 3 to 4-in . centre, back
motion.- 1. PLENDERLEATH, Dundee.
Wanted.-- Lathe, 4 in. or under, with slide.
rest
; cheap.- KREUNEN, Voorstraat, 83A , Delft,
Holland.
Watch and Clockmakers' Lathes, by
Boley. - Several to be sold at half-price ; descrip .
tive list post free.- HIRST Bros. & Co. , Curzon
Street, Oldham .
" The PracticalBlectrician's Pocket -Book
for 1900 ” is a work which ought to be in the
pocket of every. electrical engineer in the country.
Second year ofissue. Is. 2d post free. - RENTELL.
" Up -to -date Electricity." By “ ALPHA."
A book of interest to all amateur electricians.
IS. 2d . post free. - RENTELL.
" Dynamo Attendants." By A. H. Gibbings,
M.I.E.E. Should be in the hands of everyone in
charge of electrical machinery. Is. ad. post free
from RENTELL & Co. , Ltd. , 2, Exeter Street,
Strand, London .
Locomotive Photographs on all railways.
List and specimen , 5 stamps. - F. MOORE , 102A,
Charing Cross Road,London.
Modellers' Forgings (ro
or macbined).
Enquiries solicited .-ALLEN , 119, Bramber Street,
Sheffield .
For Sale.-- Compound Magneto Machine, com
plete with accessories in mahogany case, 155.-B.
PARSONS, Strand, Walmer, Deal.
Eleciric Light Plant for Sale ; boiler 7 in. by
14 in. , engine 1 % in. by 24 in.; dynamo, steam
pipe, and all fittings complete, 63 5s. - MECKLEN
BURG , 5. , Charlton Lane, Charlton , Kent.
Handsome Scale Model of side -lever Marine
Engine for sale ; stands 2 ft. high ; 12 guineas; a
bargain .-- Apply, HAYWARD, 3, Percy Gardens,
Tynemouth .
Screw -plate .- % in. , 3-16ths in. , Y in . Whit.
worth threads, with taps and tap wrench , Is.
WILKINS, 30 , Church Road, Stoke Newington .
For Sale.- Pair of high-class “ Giffard In
jectors, built for 2 in . scale Locomotive ; new ; cost
£12 125., take £.10 . - DOUGLAS CROALL, Craig.
crook Castle, Midlothian.
Electrical Amateurs. - Send penny stamp for
Horneand Thornthwaite's Catalogue. - 416, Strand,
London .
x h.-p. Horizontal Engine Castings; brass,
cylinder bored, slide valve fitted ; also 10 C.-p.
Dynamo ; both nearly finished ; 2os. - MITCHELL,
Hulbert Street, Easton, Bristol.
Model Cornish Boiler (copper), 9 ins. by
23 ins.; tested to 100 lb .; cost 67 1os., will accept
43. ros ., or exchange. Wanted Gas orOil Engine,
Mh.p. or 4 h .-p .-- Hastings, 7, Russell Road,
Wimbledon, Surrey .
Watchmakers' Lathe.- Double-bed, 10 ins.,
nickel-plated, and 10 split chucks; shop soiled ; £5.
W. HORSEMAN, 72, Clerkenwell Road, London .
List Free. - Engines, Cycles, Gramophones.
SMITH'S WORKS, Bruton, Somerset.
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Traction Engine Níodel; length 5 ft., pre
sure 80 lb .; perfect to scalle from those used in Box
War. - REYNOLDS, Coton , Cambridge.
Thomassin's 2-Cylinder Marine Engin
Castings, partly finished , with Screws ; 7s . 6d. free
-ANDREWS, Main Street, Tweedmouth .
Pair Double - Action Oscilating . Pada
Engines ; -in. bore , i in, stroke ; paddles, 5 is
diam ., complete, in new condition, 155.--BELOW :
High -class Horizontal Slide-valve Engin
if ins. by 2 ins. ; quite new and complete, 506,
34, London Road , Stroud , Glos.
Gas Engine Patterns. - Complete set, 5-h.
3) ins. or 3 ins. bore ; 255.- MACGLASHAN, 61
Ferryhill Road, Aberdeen.
Vertical Rivetted Copper Boiler, 12 in
by 5 ins. internal,firebox, water.gauge, and othe
fittings, 24s.; or will exchange for a Table Engine
- JONES, 17, Cooper Street, Shelton, Stoke-or
Trent.
Cornish Boiler, copper, 8 in . x 16 in. , splen
did finish, 455. — 522, High Road, Leytonstone.
" Model Engineers,” 1899 and 1900 ; higher
offer. - W . SONES, 40, Fairbank ,Windhill, Sbipla
Beautifully Illustrated List of Electric
and Mechanical Novelties ; Berliner's Gramd
phones at lowest factory prices ; tremendous la
gains ; List, 2 stamps.-T. W. SUTER, Sout
Totte, ham .
Post Office Sounder, with sending key, 231
Battery, complete, on mahogany base , 22s .; Mors
Key, 28. od .; Post Office Sounder, 1os. 6d.-G. I
TANNER, Grove House, Old Charlton .
Telephone Receivers (double pole), Blak
Transmitters, 35. each . - PARKER, Victoria Stret!
Littleborough .
Wanted . - Piece strong Clockwork to drive zo ir
boat propeller ; space available, 3 ins. by 3 ins. b
5 ins. long ; cheap. - F. CooKe, Market Plac
Bawtry .
For Sale.-Steam Model Torpedo Boat Di
stroyer : 3 ft. long, 5 in . beam ; as described i
THE MODEL ENGINEER lately ; what offers ?
S. DREWRY, 303,Milkwood Road, Herne Hill, S.A
Exchange. -Single 3 X 6 Cylinder Engine
worth £ 5 , for small Engine with boiler ; partic
lars stamp.- H . SPENCE, 23, Rubislaw Terrace
Aberdeen
For Sale. - A 4% in , fast and loose Lathe Head
stocks, take 155. ; a large quantity of Lathe Tools
ros. ; Socket Slide Rest, take ios. ; Set of Screw
ing to cut % , 5-16th , 38, 7-16tbs, , and quantity
of other Taps, take 12s. ; nearly new ; MODE
ENGINEERS, from No. 2 to present date ; wha
offers ? - F. E. RIDER , 8, South View, Stanningler
Leeds.
Electric Motors.-- 2 volt ; drives two musia
boxes ; 65.- THOMPSON .
Dynamo Castings. - 180 -watt set, 4-in, rin
armature, £ 1 ; illustrat d catalogue, 4d. - THOM!
SON , 73, Trafalgar Road, Greenwich.
Books for Engineers. " Fowler's Me
chanical Engineer'sPocket Bookfor 1900.
-Absolutely unequalled ; contains a larger amous
of engineering information than any other pocket
book published at the price ;sent post free any
where, is. od . The MODEL ENGINEER states :
" We know ofno other engineering handbook whid
gives such practical and reliable information at s
moderate a price.” — THE SCIENTIFIC PUBLISHIN
Co.
“ The Commercial Management of En
gineering Works." By Francis G.Burton.
Should be in the hands ofall engineers who aspir
to managerial positions ; price 12s. rod ., post free
-THE SCIENTIFIC PUBLISHING Co.
" Tables and Data , for the use of Student
in EngineeringLaboratories. " By Professor
W.W. F. Pullen, Wh.Sc. ; price 4s. ad .; post free
-THE SCIENTIFIC PUBLISHING Co.
Indicator Diagrams. - A treatise on the use a
the
indicator
andits
the indicator
steam enging
containing
over
250application
illustrationsto of
dis
grams from actualpractice. By Professor W. W. 1.
Pullen, Wh.Sc.; price 6s. 3d., post free. - Twi
SCIENTIFIC PUBLISHING Co.
The Combustion of Fuel. - With chapter
on mechanical stokers, forced draught furnaces
refuse destructors, & c. By Professor W. W. F
Pullen, Wb.Sc.; price 38. 8d ., post free. - THE
SCIENTIFIC PUBLISHING Co., 53, New Bailey
Street, Manchester,
(Continued on page ix .)
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making the prize model will be found of interest. Mr.
Wilson says :
“ The model entered for the competition is a vertical
electric light engine, which has taken me about eight
( Continued from page 127. )
months of sparetime to make, and is entirely my own
design and work, with the exception of the wheel steam
valve and cylinder lubricators.
Mr. Thos. H. Wilson .
HE winner of the silver medal for the best model
“ On seeing the announcement in the April number of
exhibited by a provincial member was awarded to
The MODEL ENGINEER , I at once decided to have a try
THE
Mr. Thomas H. Wilson, who belongs to the Brad
for one of the medals, so I commenced by getting out
ford Branch of the Society.
rough working drawings, and
gentleman
when these were completed,
This
is 33 years
old , and is employed as
I made the wood patterns
from same out of wood
surveyor for the Yorkshire
chiefly supplied from the
branch of a leading fire in
firewood cellar and from old
surance company . He took
cigar boxes, after which I
up model -making as a hobby
took the models to a local
about seventeen years ago ,
brass founder's, and got a
his first attempt being a
set of castings in brass. I
model steam engine made
then commenced to build
of wood, which , however,
did not prove a great suc
the engine , which is 14.in.
cess , as it would not work.
bore and 1 %8 -in . stroke.
His next models were а
“ The cylinders were held
in a three -jaw self centering
a
engine,
pumping
donkey
chuck and bored out to size,
vertical marine engine, and
with an inside tool in slide
a 72.h..p. horizontal engine ,
rest . After getting a good
these giving much more
smooth bore , I took them
satisfactory results. He also
out of the chuck and turned
spent two years of spare
a piece of hard wood so that
time in making a model
it fitted tight in the bore of
triple expansion marine en
the cylinder, and was slightly
gine, from castings supplied
longer than the cylinder in
by Messrs. Lucas & Davies.
total length. I mounted the
This engine has cylinders
cylinder on this, and putting
I in. , 12 ins. and 2 ins .
it in the lathe faced the ends
by 22 -ins. stroke, and has
turned out a really fine
of the cylinder and turned
the flanges. I next filed the
model, being fitted with re
steam faces as true as
versing gear, &c. , and Mr.
Wilson thinks that Messrs .
possible, and finished them
Lucas & Davies are to be
by rubbing on planed lathe
bed ( which was smeared
complimented on the design
with red lead ) to show the
of same. After this he turned
high places and filing with a
his attention to electrical
smooth file. The steam ports
subjects, and made a small
were next marked out and
MR. Thos. H. WILSON'S ELECTRIC LIGHT ENGINE .
50 - watt dynamo, which
drilled. These were made
worked very well. He has
also made several other things apart from model work,
by drilling three small holes together parallel to each
such as an overmantel, bookcase, etc.
other, and then chipping them all into one with a small
chisel.
The following detailed description of the process of
The S.M.E. Medallists and

their Work .
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“ The next part was the base for the cylinders, and as
this is in one piece for both cylinders, it required great
care, as it is necessary for the two holes for the piston
rods to be perfectly parallel to each other, or the cylinders
will not stand straight with each other on the base. I
mounted the base in the lathe by gripping one of the
stuffing -boxes in the chuck, and then bored through with
a drill the size of the piston rod. I took it out of the
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centre of the shaſt, and also soldered pieces of 4 inch
round steel between the flat pieces and the crank webs
so as to take all the strain and then carefully turned the
crank pin with a tool made from a flat file. I then cut
out the web of the other crank , unsoldered the supports
from the first crank and soldered them to the second and
put a wedge between the faces of the first crank to pre
vent it getting bent, and then turned the second crank pin .
“The bedplate was now filed up smooth and the
pedestals filed out to size for the brasses, and the pedestal
caps fitted . The brasses were cast solid and bored to
size of necks in shaft, and then fixed on a mandrel and
the sides faced in the lathe, and the brasses were then
taken from the mandrel and split with a fine saw . The
columns or standards were next filed up smooth , and the
strips or slipper guides fixed on with studs and nuts and
the holes bored in top and bottom of each column for the
screws to fix the columns to the bed and to the cylinder
base. The round columns in front were turned from mild
steel rod, and the square tops filed to shape and screwed
on. The pistons were next turned to fit the cylinders.
I did not fit springs to the model, as I find that models
work better with two or three small grooves round the
piston , as the springs cause so much friction in a small
model. The piston -rods were made from drawn cast
steel rods, and the crossheads and slippers filed from
mild steel and bored to fit the end of piston -rod and pin
for connecting -rod. The connecting-rod was made from
a brass casting. I first bored it out for the pin which
goes through the crosshead, and filed the ears out to a .

MR. Thos. H. WILSON .
chuck , and mounted it by the other stuffing-box, and
bored the hole for the other piston- rod . I then took a
piece of cast steel , the same thickness as the piston rod ,
and pulling it through one of the holes already bored,
soldered it fast, thus making a perfectly secure mandrel.
I gripped the mandrel in the chuck , and turned the
shoulder or spigot to exactly fit the bore of the cylinder,
and faced the top of the base for the cylinder to stand
on . I then unsoldered the mandrel, and put the other
half of the base through the same operation. I then
gripped the casting in the chuck by the spigot, and
enlarged the holes for the stuffing. boxes.
“ I now took the steam chests in hand. These I filed up
smooth on the faces and sides and bored and turned the
stuffing -boxes. The steam chests are bolted to the
cylinder faces with studs which pass through clearance
holes in the covers and chests and screw into the cylinder
faces . Thus the nuts on the steam chest covers bolt up
both the covers and the steam chests to the cylinders'
faces. The slide valves were now fitted and the valve
rods screwed into same. The cylinder lids were next
turned to the size of the flanges and the spigots to exactly
fit the bore of the cylinders. The crankshaft is turned
from a mild steel forging. I first turned the shaft to
finished size and turned the necks for the bearings with
the crank webs solid. I then cut out one of the
webs with a hack saw , leaving sufficient metal for the
crank pin . I soldered a flat piece of steel, ip, lon
fin . broad and 46 in. thick , to each end of the shaft,
with centre punch holes the required distance from the

MR. W. BASHFORD.
nice fit with crosshead. I then filed the big end flat for
the brasses to fit against .
“ The brasses were cast solid, and I first bored them
through to the size of the crank pins and then turned the
sides up on a mandrel, filed the ends, tops, and bottoms
flat, and fitted them to ends of connecting.rods, after
which I split them with a small saw. The eccentric
sheaves were now turned up, and the straps bored out to
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size and split, and the sheaves bored and fitted to shaft.
The rope-driving pulley was cast with a flat rim , as the
pattern would have been very difficult to make for a cast.
ing with the grooves in. I first bored the boss to size of
crankshalt, and then mounted the wheel on a mandrel be.
tween centres and turned the sides and cut the grooves.
The balance wheel was also bored and turned up on a
mandrel. The copper steam pipes were first filled with
lead and then bent round a piece of bar steel, holding one
end of the pipe in the vice and bending it round the steel
bar, after which the lead was melted out. The flanges
for the pipes were turned from sheet copper and sweated
on to the pipes. As all the parts were now finished , I
took the engines to pieces and got some of the parts
nickel plated at a local cycle agents, and the remainder I
polished and then gave everything a good coat of colour
less lacquer and fitted the engine together again . I con
sider this the best method of keeping models bright, as I
have a model which I lacquered four years ago , and it is
still as bright as when first done. The slide - valves are
set to cut off at about 34.in. stroke.
“ The engine was tried under steam atthe January meet
ing of the Model Engineers (Bradford Branch), when,
with 60 lbs. of steam , it ran at a speed of over 1000 revo .
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being 47 ins.; the engine is fitted with the usual motion
for reversing, the same being worked from the cab with
the usual lever, &c.; spring buffers are also fitted to
front and also between engine and tender ; brake fitted
and acting on both drivers and trailers and connected
with the tender brakes, and to work in conjunction with
them by the usual method by screw handle ; the engine
is finished with splashers over driving and bogie wheels ;
cab , screw coupling, and lamp brackets, &c.
The boiler is of steel, riveted, the firebox being of cop.
per, flanged out at bortom to rivet up to the outside shell;
it has five i in. brass tubes screwed into the firebox and
expanded, and also expanded in smokebox tube plate ;
the firebox is stayed with sixty -four copper stays , and
boiler tested to stand 100 lbs. pressure ; boiler is fitted
with pressure gauge, water gauge, spring safety valves,
dome from which engine takes the steam , and governed
by the regulator in cab ; it is also fitted with a back pres .
sure valve, and arranged so that water can be put in to
boiler by a hand pump ; boiler can be steamed either by
oil or coal.
The tender is of the design as used with this engine ;
it has the usual tanks, coal space, &c. , it is fitted with
brakes, and worked in connection with the engine

MR. W. BashFORD'S MODEL G N.R. LOCOMOTIVE.
lutions per minute.
I think , however, that 500 is quite
brakes ; tender is made from brass sheet, and riveted up
high enough speed to calculate the power of a small
with small rivets, it has coping and top guard for coal , it
model, as when engines are run at speeds like 1000
is also fitted with spring buffers and screw coupling.
revolutions per minute for any length of time, they soon
knock themselves to pieces. This engine, at a speed of
500 per minute with 60 lbs. per square in. steam pressure ,
Broken - in screws and nails may be easily and neatly
gives about 12 horse power, and will drive a 100 -watt
taken out of wood , says a writer in the Bazaar, by the
dynamo quite easily .”
following method : Get a piece of brass tubing which is
Mr. W. Bashford .
big enough to allow the nail or screw to pass up inside it,
cut nicks in the top of the tube like a saw , and put this
The silver medal for the best model locomotive was
in a brace, or in the lathe, and use it as a hollow drill, so
awarded to Mr. W. Bashford , who resides at Crickle
wood, andis a keen enthusiast’in allengineering matters sword that it makes a hole in the wood which containsthe
both ashore and afloat.
His steam -launch the Swornfest Fish broken screw. The hole may afterwards be plugged with
wood, and will hardly show.
His
is well known to frequenters of the upper Thames.
engine is a scale model of one of the Great Northern
Railway express locomotives ( No. 93 ). It is built to the
The Motor Car Exhibition , held at the Agricultural
scale of 1 in. to the foot ; the cylinders are if in. bore
Hall, Islington , during Easter week, was a very successful
by 2 in . stroke ; the driving wheels are 8 } ins. diameter,
affair. Hundreds of motor vehicles of every type were
the bogie wheels are 4 ins. diameter, and the trailing
on view, ranging from the little 27 h.p. air-cooled motor
wheels 43 ins. diameter. Wheels are : Bogie, 64 ins.
to the 24 h.p. car, with power enough to attain a speed
centres ; bogie to driving, 7 * ins. ; driving to trail.
of more than forty miles an hour. The exhibition was
ing, 8f ins.; or a total wheel base of 23 ins. The engine
under the management of Mr. Charles Cordingley, the
is 2 ft. 7 ins. over all , widih 74 ins., the raill gauge
proprietor of the Motor Car Journal.
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For the

Book - shelf .

( Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C. , by remitting the published price and cost of
postage.)
THE ELEMENTS OF ALTERNATING CURRENTS. By
W. S. FRANKLIN and R. B. WILLIAMSON . Lon
don : Macınillan & Co. , Ltd., St. Martin's Lane,
W.C. Price 75. 6d. net . Postage, 4d.
The literature of the alternating current has a sensible
addition to its volume in the book under review. No
field for scientific research has opened a larger vista dur
ing recent years than this engrossing subject, and few
compare with it in immediare practical ' importance.
Here it is for once an absolute necessity that theory and
practice should agree, the employment of machines with
enormous outputs for experimental purposes ( as in the
celebrated Lauffen - Frankfort trials) demanding a rare
combination of theoretic insight and great practical skill .
Fortunately , the time has now gone by which required
elaborate defence of the use of high-poteniial alternating
currents, the growing interest in and general utility of the
polyphase system having swept most opposition to the
winds. At the same time, there is bound to remain in the
minds of the public no little distrust of these systems
whilst the many fatal accidents due to contact with
high - pressure currents remain unabated, and this is
really the serious part of this notable electrical
problem . In the book before us , whilst the sub
ject is treated more from the point of view of a
professor of electrical engineering, and is therefore theo
retic, there is internal evidence on every page to show the
close relationship which has been kept with modern en .
gineering practice. This evidence is well borne out by
the author's generous acknowledgment of indebtedness
to the practical work of Mr. C. P. Steinmetz. The ground
is well covered, the subject being treated from the ouiset
mathematically, and the electrical student will probably
find that the volume includes practically all the data
necessary to a general understanding of the laws of the
alternating current circuit. It is not a book for the un
initiated electrician , but a course of study, beginning with ,
say, Mr. Perren Maycock's “ Alternating Current Cir.
cuit ” ( which deals with simple single - phase alternations ),
taking Hospitalier's “ Polyphase Alternating Currents "
(for the practical aspects of the question) en ronie , and
continuing the study with the volume under considera
tion , would certainly put the budding electrician on the
high road to a clear comprehension of this important
branch of modern science. It is, therefore, with confidence
that we recommend a work to which so much thought has
been given, as in the present instance.

THE ATLANTIC FERRY. By ARTHUR J. MAGINNIS,
M.Inst.C.E. London : Whittaker & Co. , White
Hart Street, Paternoster Square.
Third edition .
Price 75. 6d .
This admirable volume, dealing with the history of the
great trans-Atlantic shipping trade, has reached its third
edition , having just been re-issued in a revised and enlarged
form . The author first traces the progress of steam navi.
gation from its earliest days to the advent of the little
steamer Sirius, which, in 1838, did the voyage from
Queenstown to New York in 164 days, and to this vessel
he attributes the real honour of commencing the great
Atlanticferry of to -day. The success of the Sirius en .
couraged the companyto which she belonged to dispatch
a steamer to New York every fortnight alternately from
London and Liverpool, and for this service they had two
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other vessels built, the British Queen in 1839 and the
President in 1840. Mr. Maginnis then deals with the
founding and development of the great shipping com
panies, such as the Cunard, Inman , Anchor, Allan,
Guion, White Star, American, Wilson , and Beaver lines,
giving most interesting particulars, not only of the indi
viduals through whose foresight and enterprise these
powerful concerns were established, but also of the various
vessels and their machinery. Finally the details of
working, manning, expenses and cost of Atlantic liners
are carefully explained , and some useful tables of dimen
sions and records of the principal vessels are given, as
also a list of funnels, flags and night signals of the various
lines. The illustrations are numerous and of much interest,
including as they do engravings and photographs ofsuch
well -known vessels as the British Queen , Great Britain,
Scotia, Campania , Sarah Sands, British King, Teutonic,
St. Louis, Great Eastern , Kaiser Wilhelm der Grosse,
Kaiser Friederich, Oceanic, and many others. In addi
tion, there are a number of plates of drawings showing
sections and deck plans of various ships, and also in some
cases the machinery.
Some capital portraits of the
pioneers and subsequent directurs of the chief Atlantic
shipping companies add considerably to the attractiveness
of the book . Altogether we can heartily recommend
this volume as containing delightful and at the same time
very instructive reading, notonly for those whose business
or pleasure leads them to cross the Atlan : ic ferry, but for
all who have any interest whatever in th : fascinating
subject of steam navigation .
Our Fleet To - Day. By Captain S. EARDLEY -Wilmot,
R.N. London : Seeley & Co. , 38, Great Russell
Street. Price 5s .
This is really a revised edition of Captain Eardley
Wilmot's earlier book , entitled— “ The Development of
Navies during the last Half-Century,” but contains only
those chapters devoted to our own navy , these having
been brought thoroughly up - to- date. The exclusion of
the matter referring to foreign navies has, however,
enabled the author to extend the examples of torpedo
atrack , and to give an account of the naval engagements
in the recent wars between China and Japan and the
United States and Spain, from which several important
lessons have been derived . The book covers the develop
ment of the British Navy from 1840 down to the present
time, and it may be mentioned that reference is made to
the rapid run of the cruiser Powerful from Singapore to
the Cape at the commencement of the Boer war, and
also to the Viper, and to several of the latest ships still
in course of construction, thus showing how thoroughly
up- to -date the contents are. The various details of
armour plating, ordnance, coast defence, torpedo war
fare, steam propulsion, etc. , are fully discussed , the
advantages and disadvantages of the various systems, past
and present, being explained in very lucid fashion. There
are a number of well -produced illustrations of battleships,
cruisers, destroyers, guns, engines, boilers, etc. , which
add considerably to the interest of the text. The strength
of the British Navy is a matter of such vast importance
to the people of this country that we trust Captain
Eardley- Wilmot's well -written and most instructive book
will have the wide sale it undoubtedly deserves.
RAILWAY SIGNALLING. By H. RAYNAR Wilson. Lon .
don : The Publishers of the Railway Engineer, 8,
Catherine Street, Strand , W.C. Price 18s. nett.
Postage 6d .
Number one of the “ Railway Series of Text-Books
and Manuals by Railway Men for Railway Men and
Others ,” is this handsome volume on Railway Signalling.
The title is as brief as the contents are comprehensive,
for the work is one that must be looked upon as monu
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mental.” The author's intention, it appears, was to
produce a stardard work covering the whole field of
railway signalling, but the rapid development of electrical
and other methods induced him to divide the greater
work into two parts, the first of which now lies before
us. That the labours of Mr. Wilson have been thorough
is evident in all parts of his subject. Minute details of
signalling appliances are most carefully described and
illustrated . In a question so vast the work of selection
of types rather than individual devices is of paramount
importance, and must have cost the author enormous
labour in collecting and sifting his matter. The result is
certainly worth this labour, for a reliable standard book
of reference such as thismust prove its usefulness every
day in the hands of those in practical touch with the subject.
The present volume deals with the signalling methods in
use on single lines, the construction of brick and wood
signal cabins, signal posts, points and connections, lock
ing frames, examples of signalling plans, level crossings,
and a host of minor matters. The final chapters areof
great importance, one giving a complete standard speci .
fication for a signalling contract, and the other the text of
the Board of Trade requirements in reſerence to signal
ling. The latter contains some of those curious anoma
lies which usually mar the good intentions of the B.O.T.,
and a few of these come in for the author's criticism . He
does not , however, speak of the singular laxity of one
important clause, which warns the railway company that
" semaphore signals in one or both directions interlocked
with the ( level-crossing) gates, may be required ” ! And
this under the heading ofasrequirements ” ! The volume
is illustrated throughout in the most complete and satis
factory manner. Good as the contents are, they have
been provided by the publishers with fitting accompani
ments of paper, prinsing and binding. The pages
measure twelve inches by nine, “ art > paper (which does
justice to the illustrations) is used , and the cover is of
a pleasing blue -grey cloth with bevelled edges . Both in ..
side and out the volume is a thoroughly good production .
WOOD TURNING FOR BEGINNERS , No. 20 ; CYCLE
REPAIR AND MAINTENANCE, No. 21 ; ETCHING ON
METALS, No. 22 . “ Useful Arts and Handicrafts ”
Series . London : Dawbarn & Ward , Limited , 6,
Farringdon Avenue, E.C. Price 6d . each. Postage id.
“ Cycle Repair ” should have a quick sale. It is
practical, clear, and crammed with “ dodges” which
every cyclist should know. Methods of quick tem
porary repairs to various parts of the machine are given
and the importance of knowing these simple matters can
not be overrated. The book is up-to-date in all respects .
The author of No. 22 does not err on the side of
narrowness, for he includes in the term " etching on
metal” all “ methods of excavating in the substance of a
thick plate of metal.” Indeed , he appears to go a little
further still, for the last pages contain a brief description
of methods of pottery printing ! On the whole, this
comprehensiveness makes the book a little too discursive.
In our opinion, a very good and a very useful book on
etching metals (using the term in its ordinary limited
meaning) for printing from might have been written in
place of the present work. This is, perhaps, an unfair
view to take, since the author has produced a well-packed
and practical volume, which is also fully illustrated. But
it is unfortunate that the title shouldnot give a clear idea
of what the author has in his own mind.
How To Run ENGINES AND BOilers. By E. P.
WATSON . Fourth edition. London : E. & F. N.
Spon, Ltd. , 125 , Strand . Price 3s. 6d . Postage 3d.
This very practicalbook has an American origin , but
a cosmopolitan field of usefulness. Its keynote is thorough

ness, and it attends strictly to the business indicated by
its title. The special aim of the author is to be of service
to young engineers who have charge of boiler and engine
plant, especially those who have to do as much repair
and cleaning work as possible themselves. But Mr.
Watson's work is too good for this only, and it should
find a place as a handy book of reference in all practical
engineers' hands. In the volume, the greatest care is
taken to fully explain the reasons why boilers should be
kept clean, why engines should run true, why bearings
should be perfect, why the condenser is used, and so
forth , and the practical deductions as to the causes,
location, and repair of faults are then logically and tersely
expressed. We sincerely hope the author will find many
appreciative readers on this side the Atlantic.
THE COMBUSTION OF Fuel. By PROF. W. W. F.
Pullen , Wh.Sc. , A.M.I.C.E., M.I.M.E. Man
chester : 53, New Bailey Street, Price 38. 6d .
Postage 3d.
Those interested in the many and varied forms of
modern boiler furnaces, mechanical stokers, dust destruc
tors, and methods of smoke prevention generally, will do
well to procure this volume . Although in substance the
book is a reproduction of a lecture on the subject, it is a
very much enlarged and improved reproduction, contain
ing a great number of descriptions ofmodern examples of
the apparatus above mentioned . The illustrations are
excellently printed, the whole on art paper, and form a
useful collection of up- to-date methods in boiler firing.

How

to

Make

an

Electrical

Alarum .

By “ Evenwood ."
' HE alarum described in this article is similar to one
THEesignea deschiebedriertabouretiederis ears ago, and ,
during that time, it has been constantly in use.
The cell has been re-charged twice with sal-ammoniac ;
this being the only expense incurred. The clock is one
of the ordinary “ drum ” pattern alarums, and it is not
fastened to the case in any way, neither are there any
wires connected to it ; so it may be liſted off the case at
any time for winding, etc.
The Case.-- This was made of yellow pine and was
stained and varnished to imitate walnut. The finished
sizes of the wood used were as follows :-Two pieces,
10% ins. by 672 ins. by 78 in. for the door and front of
case ; two pieces, 104 ins. by 574 ins, by /2 in. for the
sides ; one piece, 872 ins. by 872 ins. by i in. for the foot
of case ; one piece, 8 % ins. by 872 ins. by g in. for the
top of case ; one piece, 5 % 2 ins. by 5/2 ins. by 1 in. for
the false bottom ; one piece, 74 ins. by 44 ins. by g in .
from which to cut the ornamental piece for clock. Two
pieces of fretwood for up the sides of bell , width will be
determined by the width of bell board. A short length
of 1 -in. beading for each side and the front, one pair of
handles, a pair of hinges for door, and a small catch and
eye are also required . The case being put together with
No. 6 78-in. screws, a supply of these and also three
134 -in . screws will be required. Fasten the front board
to the edges of the two sides, using three screws for each
side, after which the false bottom is fixed, screws being
put in along the edges of it as shown in Fig. 1 . The
base board , 84 ins. by 84 ins. by i in. , is now put on , and
as the outside measurements of the body of case are
64 ins. by 64 ins. (as shown in Fig. 2 ), the foot board
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will project about an inch. Fasten this board by driving
the three 14 -in. screws through it into the false bottom
from the under side.
If the beading ( A , Figs. 1 and 2 )
is now put on ,so much the better. This will just cover
the projecting foot board and should be fastened to it by
small joiner'sbrads. The top can now be put on ; this
also projects over the sides of the case about i in. , and it
is screwed to the sides, the screws being driven in as
shown at B, C, Fig . 2. After the door has been hung as
shown in Fig. 2 , the catch and eye fixed in position
shown, the handles are fastened , one on each side, as at

12
9

6 by

on

B

ornamental frets round each side of the clock should now
be fixed , and as the measurements to be allowed in cutting
out will depend on the diameter of the clock face, the
following directions should be followed and the dimensions
Stand the clock on top of
required will be arrived at.
the case, about an inch from the front, and measure the
distance from the board to the underside of clock face at
B, Fig. 1 ; then measure the diameter of clock face. ( In
the original the diameter of the clock face was 4 ins. and
it stood in . from the top of case .) Having got the
measurements, proceed to strike a circle on the board,
allowing a sufficient depth of wood on the underside as to
just touch the clock , which should come nicely through
to show the face as seen in Fig. 1. This board may now
be fastened by screws driven in at each end as C, Fig. I.
The bell may next be fixed, and should be hung about
12 in. below the top board, so as to allow a gimlet hole to
be bored through the case above each bell terminal for
the wires to pass through . The switch is next fastened ,
two screws being driven through the base to hold it down
and two holes bored for the wires as shown. The two
fretwork sides may now be fastened, keeping the sides
parallel with the sides of bell board, as shown in Fig . 1 .
The contacts will next be required, these being made
of sheet brass. A piece , 2 ins. by 1in. by 1• 16th in ., is
used as a base for the “ fall back ” contact , as shown at
E, Fig. 2, and at A, Fig. 3 ; five holes are drilled as
shown in Fig. 3 , B , B, B - four are countersunk for hold.
ing -down screws, the other is for a connecting terminal
C. Two slots should also be cut for the two bearings D,
these latter being cut from 3.16th-in. brass plate, g in.
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Fig . I.
D , Fig. 2. The handles used by the writer were furnished
with a brass nut on each end , so they are secure and
easily fixed.
The Fittings.-- Beyondthe clock the following articles
will be required :-An electric bell with 24.in. gong, a
quart size Leclanché cell, a bell switch , a few feet of
No. 20 or 22 bell wire, and a pair of ball terminals (those
with a nut on the underside are preferable ). As the

wide and 58 in. in height. As these bearings should be
both alike, it would be advisable to tin one side of each
and sweat' them together, to be held thus until finished.
Drill k -in. hole through both as shown ( the height of this
hole is immaterial so long as the spindle does not catch
the base ), and the bottoms
of the bearings should fit the
slots. The two bearings may now be unsweated and
cleaned up. A spindle ( H , Fig. 3 ) must now be made
3.16ths-in . thick , length between shoulders 7/8 in ., over all
ig ins. , width 1 in. Mark off the distance (78 in .) between
the shoulders, after which the ends should be filed round,
as shown, so as to allow it to turn easily in the bearing
holes. After two % - in. rivet holes, 58 in . centre to
centre, have been drilled in the flat side, the spindle
should be rivetted to a piece of brass plate, 78 in. wide
and 1-16th in. thick. The length of this brass strip
depends on the height of hammer-shaft of clock from the
top of case , and it should be made of just sufficient length
as to remain against the hammer -shaft when the alarum
is wound up ; but directly the alaruin is released it must
fall back against the back contact. The bearings are to
be soldered and rivetted in the slots after the fall back con .
tact has been adjusted . The back contact is shown in
Fig. 2 at F. This is 1-16th in. brass plate, and its shape
and position of screw and terminal can easily be seen
from Fig. 2. The base is i ins. long by i in, wide,
while the projecting limb is 22 ins. long and i in. wide,
bent at right angles. The arrangement ofthese contacts
is clearly shown in Figs. 1 and 2 , part of the fretwork in
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Fig . 1 having been removed to show a side view of the
contacts, etc.
Connecting up . - Charge the cell with 3 ozs. sal-ammo
niac and allow it to stand for a while to get into working
order. After putting the cell into the case connect up as
follows :-Take one wire from the zinc of cell to one
terminal of switch, one wire from the other switch termi
nal up the inside of battery case to one terminal of the
bell, awire from the other bell terminal to the terminal
of fall- back contact, and another wire from the porous
pot of cell to terminal of the back contact. When the
contacts are touching and the lever of switch is at “ On , "
the current is complete and the bell will ring. To set

F

E

B.

HINGE

DOOR

D.

HINGE

A

Fig. 2.
the alarum , after winding up both keys of clock and
setting it at the time it is required to go off, put it on the
case as in Fig . I , place the fall-back contact against the
alarum hammer and put the switch at “ On .” When the
clock alarum goes the movable contact falls back and
completes the circuit. Thus, both the clock and the
electric bell are ringing at one time. The “ faces ” of
the two contacts must be kept clean to make a good con
tact. During the four years the original alarum has been
working the electric bell has never failed to ring when
required.
Staining and Varnishing the woodwork must be done
before any of the fittings areput on . No special descrip
tion is necessary, a dark stain and varnish having a good
effect.

How

to

Make a

Model

Quick

Firing Gun .
By A. O. WOODWARD.
( Continued from page 135.)
'HE
to the case C, and then kept?'in position by
the two locking screws. When the plate
has been fitted to the correct thickness, the two
centres for the cradle and the cylinder E are marked,
both being in the same vertical line. The edges of
the plate will be better if left till the piston- rod
in E is fitted, for then they can be marked more accu .
rately . If any of the screwed part of the case project
beyond the plate, it should be filed level with it. Now ,
observe when the barrel is passed through the case that the
plate T fits up flat and close to the front of the breech -end
D, though, if everything has been done correctly, there
should be no bother about this.
The strap ( cross- section, Fig. 8) is made from a mild
steel forging, having the largehole for the case forged in
it. First mark the centres at both ends of the cradle
pins, and turn them to the correct size, polishing both the
pins and the shoulders at the same time, for after the
ends are turned up it will be a difficult matter to centre
them. The shoulders should be left just slightly convex ,
so that they may swing free in the stand. It will be
noticed that the left-hand pin is left 1.16th in. longer than
the other, irrespective of the square and screw . This is
for the purpose of keeping the link, which adjuststhe
elevation of the gun, swung free of the carriage. The
size and purpose of the square and screw is shown in the
drawings of the carriage and mountings. That face of
the forging- or to be more explicit, the one shown in
Fig. 8-must be filed , observing that the surface is quite
parallel with the pins. When filing the opposite side,
leave it a little thicker, so that it maybe done gradually,
for a purpose explained presently. Now fix the work in
the lathe, so that the shoulders of the pins are equally
distant from the centre ; it will then require the large
hole boring and screw cutting to fit tightly on the case.
It is strictly necessary, both for appearance and utility,
that the cradle pins, when on the case, should be at right
angles with the vertical line on which the centres of the
cradle and cylinder were marked on the plate T. When
the strap is screwed on to the cradle they may not be
exactly at right angles, ard now the reason for leaving
more metal on one side of the forging is obvious, for it
can be filed down till the correct position is obtained .
The edges can then be filed , and will afford a good filing
practice, the upper part especially, which requires to be
of equal curvature on each side. When finished they
should be polished, and the two faces ground and finished
with a small surface. The strap is secured in position on
the case by the two cock screws, gauge 18 (Fig. 8), and
have the heads countersunk. We can now pass on to
the barrel E, though it will be advisable to cut the smaller
hole in Fig . 8, and also the 5-32nds in. hole and counter
sunk in the plate T ( shown in Fig. 1) to receive it.
As it is rather difficult to drill a hole of the size re
quired in the straps in one operation, and few amateurs
possess drills large enough , it will be better to drill a
3-16ths hole first, and then make a cutter, the shape given
in Fig. 5 ( Tools), with a pivot corresponding to the hole
drilled . Use this for the purpose, and it will be found
to leave a clean and sharply cut hole.
The centre for the 5-32nds in. hole on the recoil plate T
has been marked previously ; after drilling, countersink
it ys in. deep with one of the cutters already made.
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Fasten the cylinder casting as far as possible into the
3 -jaw chuck , and after marking the centre at the pro.
jecting end, and cutting down for a short distance with a
3.16ths in. drill, bore through the whole length with one
of 5-16ths in . diameter. A brass plug, 58 in . long by
5-16ths in . diameter is now required . If the turning
and drilling of this with a 5 32nds in. drill be done at one
operation, it will ensure the hole being true with the
rest. Fit the plug into the rear end of the cylinder,
allowing ' s in. to project ; this is then soldered into place,
and the projecting part turned to fit into the countersink
on the recoil plate. Now turn a wooden plug to fit into
the other end of the cylinder, and , without removing it
from the lathe , mount the cylinder on it, and support the
other end of it by means of a centre in the footstock. By
the way, do not forget to use oil in any operation where
the centre in the footstock is used to support work,
otherwise the work may be injured . The reader can
then proceed to turn the outside of the cylinder to the
shape and dimensions given in Fig. 1 .
Measurements must be taken frequently, so that the two
shoulders, one in the centre, and the other, formed at the
end by the brass plug, fitting on the strap S and the recoil
plate T, respectively . There are two alternations for the
interior mechanism of the cylinder. In the original guns,
the spring and piston only occupy half the space, the rod
being continued beyond the piston , and through a gland,
into a watertight compartment, and there terminates in
another piston with valves. The water acts as a buffer,
and prevents the gun either recoiling or returning to the
firing position too quickly . It can be introduced into the
model if wished , in preference to the one already de
scribed, though it has been tried and found to be of very
little advantage, and unsatisfactory, owing to the small
recoiling powerof the gun . The piston is formed like a
large screw, and is most easily made by polishing a piece
of 5.32nds in . steel for the length of 472 ins., and tapping
both ends. One end will screw into the breech end, and
on the other a piece of steel should be screwed and
turned true with the rest to form the piston. Polish this
to fit and work smoothly in the cylinder, and slit the end
to form a screw, as shown.
A temporary spiral spring can be made to keep the
cannot be
gun in position , for the requisite stre
estimated till the rest of the mechanism is finished .
The pole in the breech end D, into which the piston
rod is screwed , will require to be most accurately
marked , drilled , and then tapped. Make a prick punch
of 5-32nds in . steel , and about 4 % ins. long. ' When the
whole of the gun is put together, the centre of the hole
can be marked by passing the punch through the
cylinder.
As it is absolutely necessary to have the breech end
square with the cradle pins, and also with the centre
of the cradle and cylinder, take care to have all in the
correct position before marking. When the piston - rod
is screwed into the breech end , do not allow it to project
through , or else it will foul the rocking shaft bearing A.
The cylinder cover, of which the section is shown in
Fig. 1 , can be made of either steel or brass, the former
for preference, as it gives a more handsome appearance to
the gun. It is secured to the cylinder by three of the
Swiss pillar screws (gauge 10). These are spaced equally
and pass through the cylinder into the lug of the cover,
which fits into it. The heads are countersunk, the posi
tion of them being one vertically underneath and two
above. The cover can then be screwed on without fouling
the cradle. As the cylinder is kept in position against the
plate T by the pressure of the spiral spring, an English
screw (gauge 18) passing through the strap S into the
cylinder, as indicated in Fig. 8 , will be sufficient to pre
vent it from turning round .
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The edges of the recoil plate T can now be filed , while
the gun is together, level with the sides of the breech end,
the line of continuity being broken only where the right
hand side projects a little to give the recoil box clearance
from the breech end , as indicated in Figs. 6 and 7. The
recoil stop, which consists of a ring fastened on to the
barrel, prevents the gun from recoiling further than the
distance between it and the cradle. It may be made of
brass or steel . Brass, of course, is the easiest to make ;
but steel , when the foresight ( which is also of steel ) is fixed
on it, has by far the most handsome appearance. The
casting or forging should be chucked, and the interior
turned to fit nicely on that part of the barrel turned for it.
One of the edges can also be turned at the same time.
Now turn a piece of beech or some hard wood, slightly
taper, and with a shoulder for the ring to fit tightly on
to, with the edge already turned , next to the shoulder.
The ring can then be turned , bevelled and finished , and
the centre line for the screws marked . These are five in
number, the position being shown by the dotted lines in
Fig. 10 (Sights). Use the English screws (gauge 18 ) ;
countersink the heads, observing that the head of that
screw which comes underneath the sight is sunk a little
below the surface of the ring.
We will now proceed to finish the mechanism in the
breech block , taking the firing pin , and the screw on
which it slides, first. I may as well mention here that all
the parts in the breech block and also in the recoil box
will require hardening and tempering. The latter, of
course, must be done with the springs, and is also advis.
able in regard to the other parts, to prevent breakage. In
Fig. 1 is given a vertical central section of all the parts
now under construction. The firing pin is turned out of
steel , full 3/8 in. diameter. Bore a hole down first 38 in.
deep with a 3-32nds in . drill, and then turn and polish to
the shape drawn, which it will be noticed is something
like a reel, the larger cheek at the back being 78 in . dia
meter. When the two cheeks have been finished , fit a
steel plug firmly into the hole and chuck it . The firing
pin can then be turned and rounded off, as it is not neces
sary to pierce the cap, but to give it a blow. The cross.
section of this piece of mechanism will be found in Fig. 2,
which shows part of the rear' cheek filed away to catch on
the trigger. When this has been done, round it off
slightly on the outer side of cheek, so that it may slide
smoothly on to the catch of trigger. The shank between
the two cheeks will also need filing ( at right angles to the
part filed off the rear cheek) sufficiently to clear the cock .
ing gear, and allow the latter to have a firm hold. This
is clearly shown by the dotted lines in Fig. 2. The pin
or arm , on which the firing pin works, screws in from the
back of the breech block , and the head of it, which is
countersunk , is 38 in. diameter ; this width is necessary
to keep it square with the block . As the back , into which
the arm is screwed , is only 4 in. thick , the head is left
rather thin, so that the metal into which it screws may be
as thick as possible.
It will be better to drill and countersink the block
before making the arm . Mark the centres on both sides
of the block, and then drill each one separately with a
3-32nds in. drill , being careful to keep the block perfectly
square meanwhile. If the reader possesses a 4.jaw
chuck , it will be as well to take the back off the block
and countersink with a graver, and by this means ensure
the bottom being true with the plate , or else it may be
done with the same kind of tool as used previously.
The arm must now be turned to the dimensions given
in the drawings, observing that it fits nicely into the
firing pin . The head, owing to its thinness, cannot
have a slot cut in it , and should therefore have two small
holes drilled in it, at equal distances from the centre, and
a key made to fit into them by which to screw it . The
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given ; this is made of 4 -in. steel, and will be found
rather more difficult to make. It should first be filed
to the shape given in Fig. 1, and then filed out squarely
to receive the lower end of the vertical arm , whichcurves
out to 3-16ths in. wide, the curve finishing level with the
joint between the two parts ( see Fig. 1). It should now
be tapered down towards the part handled by the ope
rator, which is the trigger proper. The taper is shown in

trigger (Fig. 1 ) is constructed in three pieces, the upper
vertical arm being fitted to the lower horizontal one by a
single halved joint, and the firing pin , which is shown
by dotted lines, the upper end pressing on the firing pin.
The cross-section ( Fig. 3 ) shows the spring on the left
hand side of the trigger,andalso themethod of joining
the parts, the halving being done on the lower arm only.
Make the upper part of the trigger first, out of steel | in.

O
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Fig. 3 .
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Fig.1.

Fig.5 .

Fig. 2
Fig.4 .
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thick, file and grind it to fit into the bearing constructed
in the breech block , and see that it has no shake side .
ways. The edges must be polished and left clean and
square with the flat sides , which have a matted surface.
Care must be taken to see that the face of the catch on
which the firing pin slides is made the correct shape,
otherwise, instead of working smoothly, it may be liable
to jamb.
In Fig. 3 the end and top views of the lower arm are

5

6 INS.

the bottom view , Fig. 3,most of the metal being filed off on
the right-band side,and is curved out towardsthe thicker
end. The left-hand side must not be tapered on the whole
face , but left flat for a sufficient distance for the reception
of the spring. The inner edges of the curved part
handled by the operator are rounded off to the same
shape as usually seen in firearms. The whole of the
lower part is polished flat and bright, and need not, un.
like the upper part, be hardened . We shall now require
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a piece of double -shear steel, 12 ins. long and 4 in.
wide, and about 1-16th in. thick, out of which to con .
struct the trigger spring and others, and also to allow for
breakages, which are liable to happen when testing. I
advise double-shear steel, as it is by far the most satis.
factory for constructing springs, and , when once the
right temper has been obtained, they rarely break. The
shape of the spring, as explained previously, is shown by
the dotted lines in Fig. 1 , the end being finished with
a slight curve, to work freely on the firing pin. The
cross-section is given in Fig. 3, showing the spring
undercut in its thinner part, so that it will not rub on
the trigger. It will be advisable to leave it thicker
than shewn, and then filed down until the requisite
strength is obtained to pierce a cap.
The three parts, now constructed, are fastened to.
gether by two screws, and they should be carefully
marked before drilling, to ensure accurate fitting. The
position of the screws will be observed in Fig. 1, placed
diagonally , and they are screwed into the bottom arm
only ; use Swiss bar screws, gauge 12, for the purpose.
If preferable, the verticalarm may be tapped instead, and
shorter screws passed through from both sides into
the same hole. As the strain when the trigger is
cocked is considerable, the last method would perhaps
be advisable . The spring, after being drilled and
polished, must be hardened in oil and then tempered
to a blue colour evenly, and this can be done by laying it
on a piece of brass or copper plate and holding the latter
over a flame. As a spring deteriorates with successive
hardenings, the reader should endeavour to obtain a good
result at first. The bearing in the breech block will now
require tapping, and a screw with a shoulder fitted to it ,
for the trigger to work on. In Fig. 5 the section of
bearing, which is indicated by the dotted lines, shows one
side shorter than another, this being done to clear the
spring when pressed back by the firing pin . This neces.
sitates a rather peculiar form of screw ( see Fig. 3 ) . The
head is 5-16ths in. long, being continued through the
right-hand side of the breech block , thus allowing the
trigger to be removed without taking the block to pieces.
The right-hand side of the bearing is tapped only, the
screw , after passing across the space occupied by the
trigger, being continued in the form of a pin, which
enters into the other side. The screw will require
hardening, and the shoulder on which the trigger works
polishing. Mark the centre indicated in Fig . 1 in the
elbow of the upper part, and drill a hole 1-16th in. , and
the
then broach or rimeit out to fit on the shoulder
screw . The space between the trigger and the back of
the breech block must not be lessened in any way, for , if
it is, they will touch without releasing the firing pin . To
introduce the trigger into the block , the stay across the
bottom will have to be removed , and it will be as well at
this stage, after oiling, to push back the firing pin , and
see if the triggers cock and release thefiring pin correctly .
The cocking sear G (Fig. 1 ) forms the connecting link
between the rocking lever H , and the firing pin. First
shape it out of % in. steel to the form given, leaving it
rather thicker on the inside of the curve against which
the lever H presses. File and grind the two sides, leav.
ing it as thick as possible, and then to the side nearest
the firing pin fit a round piece of steel of the diameter
shown by the dotted circle in Fig . 1 , and of the length in
Fig. 2. In the latter figure it will be noticed it just clears
the firing pin, which was filed for the purpose. This cam
may be either screwed or rivetted to the sear G. The
former is the better, as it allows of removal for readjust
ment , if necessary . Make a screw (marked Gi to prevent
confusion, in Fig. 2 ), and adopt a similarmethod in fitting
this screw to the one used when fitting the trigger screw ;
though in this case the head of the screw is close up
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against the sear to keep it in position against the bearing.
As the centre of the screw is almost level with the joint
between the side and top of the breech block, it will fit
partly into each ; so, if possible, the two should be
clamped together while drilling, to prevent any undue
strain or forcing apart when doing so . The sear, after
markingthe centre, must be drilled and then opened out
in a similar manner described when treating of the trig .
ger, to fit on to the shoulder of the screw . By the way,
it should be remembered to leave all the screw heads.
slightly beneath the surface of the block to prevent rub .
bing on the breech end.
I must now direct the attention of the reader to Fig. 6.
Underneath the recess into which the rims of cartridges.
fit, will be noticed a small shaded groove ; the section of
this groove is shown in Fig. 1, being also shaded. It
should be cut with a round file, and when done to the
right depth, fix the file in the lathe, and, while revolving ,
place the work up against it. This gives the groove a
circular appearance, much superior to the straight cut left
by the file . The following is the reason for cutting the
groove . As the breech descends the firing pin is only
drawn back gradually, and but for the groove would
catch on to the edge of the recess in the steel plate, and
prevent the block from descending further. The work
should now be tested by pushing the block down, or turn
ing the rocking shaft, and if the lever H , by pressing on
the cocking sear, sets the trigger, all is correct, and the
sear can be polished and hardened, taking special care
over the edge against which the lever presses. If it does
not work properly , the slight thickness left on the sear
must be reduced till the proper action is obtained . It
will be as well at the present stage to make a dummy
cartridge, and see that the extractor works satisfactorily
with the rest .
( To be continued .)

The A.B.C. of

Dynamo

Design .

By ALFRED H. AVERY, A. Inst. E.E.

( Continued from page 78.)
CHAPTER VII.
N this chapter it is proposed to design a dynamo some
what larger than the preceding, and with some
slight structural difference, in order to illustrate the
various methods met with in modern practice .
We will fix the capacity of the machine we are about
to construct at 500 watts - say 50 volts, 10 ampères - a.
good useful size, capable of running two arc lamps of
1000 C.-P. , or eight to ten 16 c.-p. incandescent lamps,
with an expenditure of i B.H.P.
The calculations for this dynamo will be somewhat
simplified by the adoption of a plain drum armature ; this
being permissible, it will be remembered, in the case of
On
machines having armatures over 372 ins. diam .
applying therule indicated in the last chapter, it is found
desirable to fix the size of the present armature at 4 ins.
in diameter by 4 ins. in length. In a machine of this size a
fair proportion to allow for exciting purposes is 20 per
cent. of the external current - i.e., 2 amperes. Thus the
armature conductors will have to carry 12 ampères in all.
Referring to the general rule - 4000 ampères per square
inch current density for armature conductors, and 2000
ampères per square inch for field coils—we find the nearest
gauge of wire for the armature to be No. 18 S.W.G. (each
conductor carries but half the total amount). As shown
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in the drawing of the dynamo, Fig. 53, the armature
is a plain drum built with thick fibre heads slotted to
receive fibre driving horns, sixteen in number, and each
I • 16th in . thick, thus taking up one inch of the circum
ference. With plain drum armatures the air gaps between
core and pole pieces should not together exceed one
tenth the diameter of the armature, so that it is evident
we must not make the armature core less than 358 ins.
diam . If we fix the diameter at 3 11-16ths in. , and the
bore of the pole pieces 4 ins. , it will just allow sufficient
room for a two-layer winding of No. 18, with binders and
clearance for safe running. The available circumference

N = ( 50 + 3) 100,000,000 = 415,000
37 X 352
and v N
415,000 X l'12 = 465,000. Working atfa
fluxdensity of 40,000 lines per square inch in the fields,
we find their section to carry 465,000 lines must be 116 ;
and if we find the size of the pole pieces at 4 ins. x 3 ins. ,
and so provide a 12 sq . in. section , it will tend to econo
mise copper in the magnetising coils. The yokes, of
course, will each have half this section , viz. : 4 ins, by
1/2 ins. The length of winding space will be found from
trial to equal 24 ins. Thus the total length of the
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Scale : 2 ins. = I foot.
of our armature after deducting space taken up by driving
horns will thus be 10.585 ins., and it will be possible to
get in eleven wires in each layer of each of the sixteen
sections - a total of 342 conductors.
The average length of each conductor
8 in .; i.e. ,
about 78 yards in all. No. 18 has a resistance per yard
of 013 w, or 1'014 ohms for the 78 yards ; the working
resistance will be one quarter of this, as the two halves of
the winding are in parallel, viz. , '253 w.
The total armature current = 12 ampères, consequently
the lost volts = '253 x 12 = 3'036. Looking up the
table of speeds in Chapter VI. we find n = about 37 ,
and now arrive at the value of the flux N by formula,
viz, :

E99
X2I9E/

DYNAMO.

magnetic circuit in the field -magnets = 24 ins. , the
section
12 sq. ins. , and the permeability = 250.
Length of each air gap 1.156 in.; area of same, plus
fringing, = 15-12 sq. ins.
Length of path through armature = 273 ins. , the
permeability being 2,400.
The number of conductors lying between the pole tips
= 88.
From these data we can now calculate the excitation as
follows :

ARMATURE
AMPÈRE - TURNS

273

*3132 X 415000 = 14
10-585 X 2400
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AIR SPACE
AMPÈRE-TURNS

( 2 X ' 156) * '3132 X 415000 =
2686
15:12
FIELD - MAGNET
24 * *3132 X 465000
1165
AMPÈRE-TURNS
12 X 250
88 X 12
BACK
= 264
AMPÈRE- TURNS
2
2
Adding up the the above values :
Armature
14
2686
Air Gaps
Fields
1165
Back turns
264

Total

4129
Two ampères being the amount set apart for excitation ,
- 2065,
the actual number of turns of wire will be 4129
2

FIG . 54
armature, the available winding space is 2 ins. in length
x 1% ins. in depth. With close even winding 40 turns
per layer can be got on ; thus about 26 layers will be re
quired to furnish the requisite number of turns.
The average length of one turn = nearly 20 ins. , and
1,033 turns will represent 554 yds. No. 20 has a resis
tance of '023 w per yard ; therefore, the 540 yds, represent
12-74 ohms, and 25:48 ohms for the two bobbins will be
the cold resistance. The terminal voltage being 50, it
will be seen that the field resistance thus works out exactly
right to allow the requisite magnetising current to flow .
Little need be said concerning the mechanical features
of this dynamo, as they are clearly set forth in the draw
ings, Figs. 53.
The chief difference between this machine and the one
last described lies in the form of the bearing brackets,
The bearing seats are
these being of the radial type.
machined out at the same time as the armature bore.
This ensures perfect alignment of the bearings with the
armature perfectly concentric to the bore . The ends of
the bearing brackets are turned in the lathe. They should
be mounted on the face -plate or chucked , the seatings
faced to an easy driving fit, and then (without disturbing
it ) bored for the brass brushes before taking out of the
chuck. The brushes are then bored , driven on the shaft
to serve as a temporary mandrel and the outsides reduced

to an easy_driving fit in the brackets. The armature is
wound as Fig . 4. and three “ binders,” % in . wide, put
on to keep the conductors from flying out. The binders
consist of No. 24 tinned copper wire, bound tightlyround
the armature over thin tape, and the whole soldered
together.
If built carefully, according to the above lines, the
result will be a really serviceable machine that will be
almost noiseless in running, absolutely sparkless, and free
from undue heating ; its general appearance may be
gathered from the photograph , Fig. 54. The bearings,
brushes and commutator segments (the only parts subject
to wear) will , under ordinary conditions, last for two or
three years before requiring renewal, and owing to their
simple design, are very easy and inexpensive to replace.
( To be concluded . )
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half of which amount will be deposited on each pole piece,
viz. : 1033 turns. At 2000 ampères per square inch, a
No. 20 wire will safely carry the current. Allowing
4 in. for thickness of bobbin ends and clearance from
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N accordance with the rules, no indoor meetings of the
London Society are to be held during the months of
June, July, and August. Some very interesting
visits have been arranged , however, in addition to the one
to the Swindon works, announced in our last issue. The
following are the arrangements so far completed :
Visit to PINNER .
On Saturday afternoon , July 7th , a visit will take place
to the residence of Mr. F. P. Kirton , “ Wood Ridings ,”
Pinner, who has invited the members to inspect his work .
shops and a model locomotive now in course of construc
tion. Mr. Kirton has very kindly promised to provide
tea for the party, if not too numerous ; and it will , there.
fore be necessary for those who intend taking part in this
visit to notify the hop . secretary not later than July 3rd.
The invitations to tea are limited to the first twenty names
received. A through train to Pinner ( L.N.W.R.) leaves
Broad Street at 2.47, and the return fare is is. 70. Mem
bers can also travel from Euston Station , if preferred.
Visit To HAMPTON .
A visit to the Hampton Pumping Station of the South
wark and Vauxhall Water Company will , by kind per.
mission of Mr. J. W. Restler, M.I.C. E. , engineer to the
company, take place on Saturday afternoon, July 21st.
A train leaves Waterloo for Hampton ( Thames Valley
line ) at 2.35 , and the return fare is 2s.

PROVINCIAL BRANCHES.
BRADFORD . -At the meeting of this branch, held on
May 7th , at the Bradford Coffee Tavern, Tyrrell Street,
there was a good attendance of members. Mr. Wilson
took the chair at eight o'clock , and after formal business
was disposed of the company viewed the exhibits pro
vided. Mr. C. W. Watling , jun. , of Dearnley , Rochdale,
Lancs ., sent a galvanometer, which was very interesting.
After some questions had been answered , the meeting was
declared closed at ten o'clock. The following meeting of
this branch was held on June 1st , at the usual room . At
eight o'clock Mr. A. P. Drake took the chair , and after
the usual business had been transacted, called upon Mr.
T. Wilson, who gave a paper on “ Pistons and Piston
Rings.” Mr. Wilson also showed a horizontal engine,
1 /4 -in. bore by 2 - in . stroke. The next meeting will be
held on July and at the Tyrrell Street coffee tavern ,
Bradford , at 7 p.m.-JAMES H. LAMB, Holly Bank,
Thornbury, Bradford, Hon. Sec.
DUNDEE. -A meeting of the Dundee Society took
place at the Y.M.C.A. on Wednesday, May 16th . The
president ( Mr. Norris ) took the chair at eight o'clock,
and, after the formal business, called upon Mr. G. Dun
can to exhibit his model dynamo. This was one of the
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overtype variety, and worked very satisfactorily off a
small water motor. A dynamo was also shown by Mr.
F. C. Sturrock . This was one of the undertype models,
bought from a notable firm in Manchester. It, however,
would not work from the water motor, as a sufficient
speed could not be obtained. Various motors, &c. , were
made to work from the current obtained . The next
meeting took place on Wednesday, June 20th , when Mr.
G. Duncan lectured on “ Reed and Cumb Machinery . ”
-FRED C. STURROCK , Hon . Sec . , Seacraig House,
Newport.
MANCHESTER AND SALFORD. —The usual monthly
meeting of this branch was held at the Marsden Café, on
May 28th, sixteen members being present. Mr. Hayes
in the chair. Theminutes of theprevious meeting hav.
ing been passed, Mr. Hayes gave a description of Joy's
valve gear, as requested by several members, which called
forth a good discussion by the members present. After
the discussion, Mr. W. Bradley exhibited a self -contained
trunk engine, 4 -in. bore, 34.in. fly wheel , bed plate
1 in . x 56 in. The engine was splendidly made and
finished, and was much admired by the members. Mr.
Norris, a % in. S.A. enclosed type high speed engine
casting. The meeting was then brought to a close at
9.45. The next meeting will be held on July 2nd.-J.
F. FULLAWAY , Hon . Sec. , 54, Great Jackson Street,
Hulme.
SHEFFIELD.— The monthly meeting of this Society was
held at the Y.M.C. A. rooms on May 14th . There was a
very crowded room , and several new members were en
rolled . The chairman ( Mr. Shaw ) then called on Mr.
Morgan to give his lecture on Accumulators or Storage
Batteries. ” The lecture was illustrated with a series of
slides showing different types of accumulators and their
usages. A diagram was also shownand explained illus
trating the working details of a small accu'nulator plant.
The lantern was operated by Mr, Mondey. A very in
teresting account ofthe manufacture of accumulators was
given , and a hearty vote of thanks accorded to the lecturer
and lanternist . The question of the more frequent publi
cation of The MODEL ENGINEER was discussed, and the
concensus of opinion was in favour of a fortnightly edition .
-G. H. ROOKE, Hon. Sec. , Handsworth.

Reversing

Valves

for Model

Engines .
By Lieut. P. HARVEY, R.N.

A With the linkmotion reversing gear,a simple
form
ofreversing valve may professthe virtue ofnovelty.
The engine fitted with such a valve needs but one

NIVERSING VALVE

5C1DE VALVE
Fig. 1 .
eccentric to each slide valve. This eccentric must be
capable of working the engine in either direction . This
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is attained by securing it on the shaft exactly at right
angles to the crank. Thus the slide valve has no lead ,
and it must also have no lap, that is, just cover both
steam ports when in its central position.
The reversing valve, either flat or cylindrical, consists
of a casing and a hand -worked slide valve, by means of
which either the back or front of the slide valve proper
can be put to steam or exhaust .
The fat type of valve, which can be made without use
of a lathe or need of special castings, is nothing but a slide
valve ( Fig. 1 ) ; the ports A, Al are in direct communica
tion with the steam chest and exhaust port of the cylinder.
Steam from the boiler is admitted at S, and E is the
exhaust from reversing valve.
Movement of the valve in direction of arrow opens A
to steam , and Al to exhaust, causing (for position shown
in diagram ) a downward movement of piston . Moving
reversing valve in the opposite direction admits steam
TO E INAUST PORT
TO BACK OF 3.V.

To
m
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GLAND

GLAND

EYHAUST
OR STEAM

PLAN
STEAM OR EXHAUST
Fig. 2.

beneath the slide valve and so to under side of piston.
In fitting this type of valve the back of the slide valve
must work against the steam chest cover, or the slide
valve may be blown off its seating. The diagrams are
not working drawings, but to help explain the principle.
If a cylindrical valve be used , it requires more careful
workman -hip and fitting, but I hope the sketch ( Fig. 2)
will make its construction clear.
The valve must fit steam - tight in its casing, and as it
has to traverse over the ports to slide valve, cotton or
asbestos packing cannot be used. For small valves we
can trust to a neat fit ; but for larger sizes it is advisable
to fit a metallic packing ring in each flange of valve.
The valve rod is continued through the bottom casing to
form a guide.
The only other joint to notice is that either of the
pipes from reversing valve to cylinder may be exhaust,
and that they must both be large enough to avoid
throttling the exhaust. Valves of this type are in every
day use for small engines - capstan turning engines, etc.,
on board men - of-war.
Zinc plating on iron acts quite differently from iron
plated with other metals, such as nickel, silver or copper.
Zinc protects the iron electrically by virtue of the fact
that in the presence ofmoisture a galvanic couple will be
formed between the zinc and any exposed parts of the
iron , which will cause hydrogen to be formed on the
exposed iron , and this tends not only to keep rust from
forming, but will also reduce any rust which may have
been formed . To successfully plate iron with zinc is,
therefore, much more important than to nickel-plate it ;
but , unfortunately, it is much more difficult. The fol
lowing recipe from the Zeitschrift fuer Elektrotechnik
may, therefore, be of interest :-The bath should have a
specific gravity of 1'135 , or contain about half a pound of
zinc sulphate per quart of water. Its current density
should be about o'i to 0'2 ampères per square inch , and
the solution should be kept stirred. The articles must be
very carefully cleaned before plating, and the bath should
be replenished with a mixture of zinc dust with about twice
its weight of powdered coke, suspended in a bag.
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The Halford Gradient Railway .
T would doubtless be matter for some surprise if the
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ready to start. By means of a lever in the driver's car a
valve may be opened , which will allow the water pressure
to act on the ram at one end of the girder A , according
to the direction in which the train is to run. The end of
the girder now rises, with the train on it, and the latter
begins to run forward by reason of its own weight. The
action now begins to be automatic. It will be seen that
the train is running downwards towards a girder ( B ), that
is, up to the present, level. As soon as the junction be
tween A and B is approached , however, another valve,
actuated by the train itself, sets in motion the ram at that
junction, so that when the train arrives actually on B , it
finds once more a falling gradient in front of it of the
same incline as before. Meanwhile, the ram at the first
end of A, being acted upon by an automatic valve, is
allowed to fall, reducing the line to its original level , and
making ready for the next train.
At the end of girder B and the beginning of the next
(C ), the same cycle of operations is gone through as

railway working corresponding to the strides made
by the majority of scientific applications, and yet the
proposition of Mr. H. S. Halford, who has conceived the
daring scheme of railway propulsion here set forth, at
first sight almost takes one's breath away. This is
probably due to the general inertia of the human mind,
which loves to run in the old grooves as long as it may.
As witness the slow transition from the stage coach
of “ the good old times ” to the railroads of the present
day.
To come to the practical aspect of the invention ,
which is well and plainly illustrated by a working model
on a considerable scale , and some photographic views
of which we are here enabled by the courtesy of the
patentee, Mr. Halford,
to reproduce for the
benefit of our readers.
These photographs
have already appeared
in the pages of our es
teemed contemporary,
The Engineering
Times. It is first neces
sary to entirely elimin
ate from the mind all
ordinary conceptions of
railways and their at
tendant locomotives
whether steam, elec
tric, or otherwise. The
principles involved are
certainly not new,
taken separately, but
the novelty lies in their
Briefly
combination.
the system of propul .
HALFO
RD ORA
sion proposed in Mr.
DIEN
T R
Halford's scheme is
AILW
that of allowing the
AY
train to run by the
force of gravity down
a series of inclines, and
the provision of a suit.
able railway track 10
enable a continuous
incline to be provided.
Eng.Time
This is accomplished in
the following manner :
before, the train all the time running “ downwards ” and
The track , instead of the well -known “ permanent
onwards, and increasing its speed (up to certain limits)
type, consists throughout its length of strong girders
joined at the ends, and carrying on the top a con
with every second. When it is required to stop, several
tinuous rail . The cars , as will readily be seen by
methods are available to bring the train to a standstill.
An ordinary stop may be made by first cutting out all the
reference to the photographs, do not run in the usual
rams from action for a certain number of sections in front
way on top of the track , but alongside it, being con
of the train , thus allowing the latter to run for some dis .
nected together by a bridge which carries the driver's
platform which alone has the wheels and runs on the
tance on the level before coming, say, to a station. This
can be accomplished from the driver's car, in which
track on the top of the girders. Now as to the motive
means are provided for controlling the otherwise automatic
power. At the junction of every pair of girders, which
are pivoted together, is fixed underneath a powerful up
action of the water valves. Brakes can, of course, be
right hydraulic ram , the head of the movable ram being
applied in the usual manner to expedite the stop.
An “ emergency stop ” can be very simply made, all
pinned to the girder ends, and the water cylinder firmly
that is necessary being to pull a lever, whichwill cause
fixed down to the earth. Similar rams may also be fixed
the ram behind the train to drop, whilst that in front of
at intervals along the girders, having proportionate
strokes to the end rams. The modus operandi is as
it is raised , the result being that a stiff gradient is sud
follows :
denly opposed to the direction in wbich the train is
moving . The brakes would then very quickly effect a
Suppose all the girders level, that is, with all the rams
down, and a train standing on one of the girders ( A),
stop.
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The " model " constructed by Mr. Halford to demon
strate the system , is a practical piece of work, and fully
bears out the originator's hopes of success. In this model
the girders mentioned above are each about 24 ft. long,
tut the idea is to have them a quarter of a mile long in
an actual railway. The need, or advantage, of inter

X

duces the risks. Economy is a notable point, perhaps
the most notable in the long run , as the employment of
water power, taken from an “ accumulator, enables a
very economical form of working to be employed. The
suggested arrangement is that of having small steam or
gas- engines at intervals of a few miles, pumping fairly
continuously the
water for the differ
ent sections. There
is very little waste
with hydraulic power,
and it is especially
suited to the rather
slow and very power
ful movement re
quired under the
circumstances. Any
other motive power
would , however, be
of
capable
quite
doing the work , and
might have advan
tages under some
Let us
conditions.
hope that in some
form or another the
coming century will
see Mr. Halford's
scheme carried to a
successful and prac
tical issue.

X

mediate rams between the end ones then becomes ap
parent, and it should here be also mentioned that each
girder is so supported at its middle that the work of the
rams is almost confined to lifting the weight of the train
alone. It may be compared to lifting alternately the two
ends of a see saw, upon which a carriage ruos back and
forward, only that the see saw is converted into a con
tinuous forward motion.
Of course, a new system such as this gives ample play
to the imagination , both of the enthusiast and the critic.
To take the latter view first, it is obvious that the diffi.
culty of converting the old and established railways to
the new system would be enormous, even if it were worth
doing. The fact that practically double the width of
track would be necessary, owing to the disposition
of the cars , would mean a serious increase in the
initial cost of the line. Curves appear also to
offer considerable difficulties of construction , as do
also points and crossings. All these objections, however,
it would be the duty of the engineer toovercome, and we
gladly turn for a moment to the other side of the picture.
The first claim of importance is in regard to speed . This
the inventor calculates for 200 miles an hour , basing his
figures on practical data. Such a speed is attainable by
reason of the rapidly increasing momentum a falling body
acquires, and is limited only by the resistance due to fric
tion on the track and bearings and that of the air. The
arrangement of the cars, which throws the centre of
gravity far below the rail level, renders a high speed safe,
andthe ability to stop in a very rapid manner, whilst pro
bably somewhat disconcerting to the passengers, also re

The following list of brazing alloys in the
fusibility is useful. The most fusible come first:
Zinc,
Silver, 24
1. Copper, 24
Do.
Do.
2.
30
Do. 30
Do
. 40
Do.
Do.
40
3.
Do.
Zinc, 50
4.
50
Do.
40
60
5 . Do.

order of

52
40
20
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A Model Traction Engine .
THIS is a model of a double cylinder, spring -mounted
THroad loco or traction engine. The engine has
steam -jacketed cylinders, 11-16ths in. bore, 14 in.
stroke, with slide valves placed on the outer side, and
stop valve and safety valves on the top, all contained in
the same casting; four bar guides and crank with square
webs slotted out of solid steel, link motion reversing gear,
and suitable valve spindle guides. The big ends of the
connecting -rods are fitted with adjustable brasses and
cotter and gib for tightening. The shaft bearings and
excentric straps also adjustable.
The boiler is of copper, and has twelve tubes e in.
diam ., and correct pattern firebox, and steams splendidly
on charcoal. It is fitted with feed pump, with three
valves, worked by eccentric on crank shaft, water and

Model
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Yachting Notes .

( The Editor will be glad if the Secretaries of Model Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column .)
' HE fixture list of the Stanley Park Model Yacht
TH Club shows a list of eighteen races, the season
running from April 7th to October 27th . The
various fixtures are for 5, 10 , 20, 30, 40, and 50 and 60
ton boats respectively. The boats, apart from tonnage,
are divided into two classes, A and B ; the former being
for those with straight keels, and the latter for those with
fin keels, etc.
The tonnage measurement of the Stanley Park Club is
obtained by the following rule :-Length on L.W.L. is
added 10 the extreme breadth ; the result is squared and
multiplied by the beam again, and is then divided by
1,728 to give the tonnage. Any rem ainder in the above
calculation less than 864 does not count; anything over
this figure counts as I tun. In the straight-keel boats no
projection on or below the L.W.1 .. may exceed 2 ins. for
a 10 ton boat ; 3 ins. for 20 tons ; 34 ins. for 30 tons ;
and 4 ins. for 40 tons.

We understand that negotiations are in progress for a
friendly match between the Newsham Park M.Y.C. and
the Stanley Park M.Y.C. The secretary of the Stanley
Park Club is Mr. H. Richards, 30, Tyne Street , Liver
pool.

1

steam gauges, and blow out cock. The sliding firedoor
is worked by lever, and smokebox door closes with a
bar and screw handles similar to a railway loco.
The travelling gear is gunmetal, and has two speeds
controlled by one lever, compensating gear on main axle,
also winding drum and steel wire rope, which is used for
pulling waggons, & c., out of soft places when engine
cannot get close. The whole machine is mounted on
coiled springs, the hind axle bearings and intermediate
shaft pinion rising and falling together, and never get
out of pitch . The wheels aremade with spokes cast into
the centres and rivetted to T section rims, hind wheels
shod with diagonal cross plates, front wheels with plain
tyre.
There are two tanks for feed water , and the steering is
worked by hand wheel and worm in the correct way, and
the whole is built to scale, 12 ins. to i ft., and is perfect
in detail. Moreover, every part is workable, and answers
its proper purpose, and works splendidly at a pressure of
15 lbs. per square in.
( Castings and parts for making this model can be
obtained from M. S. Dön, Prior's Heath , Goudhurs ,
Kent . ]

Always keep a jar of soft soap in the workroom . There
is nothing like it for quickly removing dirt and grease
from the hands , and it is cheaper and lasts longer than
turps, spirit , etc.

The Carjiff Mode! Yacht Club sailed the third race of
the season at the Roath Park Lake, the prize being a
a cup, putup by Mr. T. A. Reed , M. I. N. A. , to cele.
brate Her Majesty's Diamond Jubilee . The conditions
were that the cup should be won three times by the same
boat, not necessarily in succession . The wind was of
sufficient strength to make good sport , large suits being
carried . The course was three times up and down the
lake at a distance of 3,600 yards, a time allowance of 30
secs. per inch being given at the start. Captain McNeill
officiated, and started the following boats at 4.20 p.m.:
Sırllonian , 39 ins. ; Dodger, 42 ins. ; Mildred, 42 ins. ;
Sid, 42. ins. ; Caress, 43 ins.; Gower, 43} ins.; White
Rose , 44 ins. ; Madge, 44 ins. ; Cueen Mab, 44 ' 2 ins. ;
Cariad, 43 ins. ; May, 46 ins. ; Lulu, 46 ins It being
a broad reach, a most exciting contest was fought. First
round : Ist , Mr. Tucker's Mildred ; and , Mr. Martin's
Queen Mab ; 3rd, Mr. Smith's Madge ; 4th, Mr. Venn's
May. Second round : Is ' , Mr. Tucker's Mildred ; and,
Mr. Hancock's Lulu ; 3rd , Mr. Smith's Madge ; 4th ,
Mr. Tom Smart's White Rose. Third round : ist, Mr.
Tucker's Millred ; and, Mr. Smith's Madge ; 3rd , Mr.
Smart's White Rose. Time, 54 mins. This competition
is now finished . Mildred, three wins ; Madge, two wins ;
White Rose, two wins ; and Dodger, one win .
In connection with the foregoing race, it will be of
interest to our readers to note the performances of the
boats of various lengths under the time allowance rule.
The Cardiff Club have a good fixture list arranged , ex
tending till October 27th , and we are asked to state that
they will be glad to arrange a friendly match with any
model yachtsmen who maybe taking iheir boats to that
part of the country. The secretary is Mr. W. II. Smith,
51 , Clive Street , Grangetown , Cardiff.
The first opening races of the Glasgow M.Y.C. have
been for 20 - raters, 10.raters, and a handicap race respec
tively. Mr. M. Nelson's Defender secured the first
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event ; Mr. W. R. Birrell's Marguerite won the 10 - rater
race ; and Mr. K. Mackenzie's Stag proved victorious in
the handicap.

The

Editor's

Page .

' HE arrival of post - cards voting on the question of
Our Lowestoft correspondent sends us the following
notes of recent model yacht doings in that district :
“ The opening match of the season was for the challenge
cup for yawls (luggers), for which five boats entered. The
wind was S.W. , moderate breeze, and good courses were
made. The Mizpah (Mr. Edmunds) was first, and
Georgianna ( Mr. Thirtle) second. In the match for the
challenge cup for cutters six yachts started. There was
a fresh N.E. breeze giving a close reach and a run. A
very close contest took place. Commodore Thirtle's
Daffodil won , and the Britannia (R. P. Tansley ) was
second. Two new yachts entered , one coming from

Britannia , 20 .

Zebra , 10.

proceeds, and will doubtless continue for some
little time after these lines are written. Enough votes
have already been received , however, to clearly indicate
the general wishes of our readers , and the course of action
we have decided to adopt will, we trust, give satisfaction
to the majority. We may say that out of the several
thousand replies which have so far come to hand no less
than 96 per cent. are in favour of more frequent publica
tion, these votes being fairly evenly divided between

Trixie, 20 .

Kissimee, 10.

Althea , 20.

A FEW OF THE MODELS OF THE PORT OF PLYMOUTH M.Y.C.
London, which had won a great reputation on the Ser
pentine. Our craft are all double pins and for steadiness
and speed are hard to beat. Commodore Thirtle was in
charge, and Vice- commodores Adams and Jarvis acted as
timekeepers. Our matches are sailed in pairs. The
yacht making the greatest number of points at the con
clusion of the race, wins. Private matches can be ar.
ranged by communicating with the Commodore , T. E.
Thirtle, High Street , Lowestoft.

Some

Plymouth Model Yachts ,

E have much pleasure in reproducing on this page
WE a photograph of some of the models belonging
to members of the Port of Plymouth Model
Yacht Club, the photographs being taken just outside the
club premises. These boats are all built under the
L x SA = 6000 Rule, and the names and ratings appear
under the photographs. We are indebted to Mr. G. F.
Watson, the energetic commodore of this important
club, for kindly sending us the photographs, which we
feel sure will be of much interest to our model yachting
readers
.

weekly and fortnightly issues. Many readers were good
enough to say that the more often it is published the better
they would like it, while a few specially enthusiastic
spirits took a more advanced view still and plumped for
a daily edition !
After giving the matter our very careful consideration ,
we have decided that the best plan to adopt is to issue
the journal twice a month , and this change will come into
operation in October next . No alteration in price of the
paper, or in the general style and arrangement of the
contents, is contemplated , except as regards improving
the latter so far as it is possible. Publication will take
place on fixed days in the month, so that the readers may
know when to look for each issue, and further particulars
on this point will be announced in due course. By issu.
ing the journal twice a month we shall practically meet
the full requirements of those who voted for a fortnightly,
and we shall be going half-way towards fulfilling
the wishes of those who voted for a weekly .
Whether we shall, later on , be enabled to approach still
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nearer to the ideal of the latter portion of our supporters,
is a matter which the future must decide. Meanwhile,
we may, perhaps, be pardoned for again referring to the
fact tbat, editorially, our resources are considerable, and
we can promise those of our readers who may regard the
more frequent publication as a doubtful experiment, that
there will be no deterioration in the quality of the con
tents, and, in fact, like many other infants, The MODEL
ENGINEER will get better as it grows older.
*
We cannot leave this topic without tendering our very
hearty thanks to those readers who have helped us by
sending in their votes. The enthusiastic spirit in which
most of the responses were made, and the appreciative
letters with which many were accompanied , have done
much to dispel the anxieties involved in making a change
of such importance. Perhaps only those who have had
occasion to fill an editorial chair can realise the value of
such a close touch as we feel exists between our readers
and ourselves, and it will always be our endeavour to
deserve and to repay the loyalty and confidence so freely
shown by those to whom these lines are addressed . In
writing these expressions of appreciation, we must not
forget to include our advertisers, from many of whom we
have received exceptionally kind letters of encourage
ment and promises of future support .

The following interesting letter is from a sub
scriber who just now is located up country in Tembu
land, South Africa , and his remarks should prove of
especial value to those who may be sending out goods
either to friends or customers in that part of the world.
He writes : - “ I have had two model locomotives, several
carriages, rails, &c. , during a comparatively recent period.
In both cases the locos came sufficiently damaged and
strained to cause me a great deal of inconvenience. This,
however, was not the fault of the firm who sent them ,
but - and this is the point-had been opened at
the Customs, and done up anyhow afterwards. Had
I lived in the town where they were opened it
might not have mattered so much, but these goods
had to (in both cases) stand a long waggon
journey ; the last lot, after I was transferred to this
place, having to travel in that way for over one
hundred miles, after a long railway journey. To pre.
vent this opening at the Customs the home firms should
have a large label printed in red , or blue ink , in the form
of a declaration, somewhat similar to that on a parcels
post label, stating the contents of the case and value, and
bearing their business name and address ; but carrying
also the usual signature of the firm , or a responsible
clerk. Invoices which have to pass through the Colonial
Customs might also bear a written declaration in the
the contents of case,' ' No. so -and .
usual form that
so, ' are in strict accordance with the statement of items
and their value. In any case, I consider that a locomotive
engine of any value, that is, any decent slide-valve
locomotive, should be packed in a separate box just suffi.
ciently large to hold it rigid, and strong enough to bear
such a pressure as it might get when packed in another
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case .

One side of this box should be screwed so as to
come off easily, and so as to expose the loco-- or other
engine - to view at once without disturbing it. It would
be better to do that, and charge the customer a sum ,
which I should say that he would willingly pay rather
than have to receive his model injured . ”

“ Volt -ampère ” ( Guernsey) writes : “ I always read
with great interest the columns under the heading
* Practical Letters from our Readers ,' in your interesting
paper, and I should very much like to see more letters
and a further variety of topics herein discussed . I firmly
believe that one really practical letter, giving personal
experiences on models, &c. , is worth many dozens of hints
which have never been proved, and only given . Take a
sample from your last issue of May. The letter on a
• Model Electric Man-o'-War, ' by E. S. B. , is an ideal
one for hints which have proved successful, and yet it is
all condensed in half a column. The battery connections,
the propellor pitch and size, the motor speed , & c. , are all
points which are well worth the attention given, and as a
result , we get 8 miles per hour as speed . May I be
allowed to congratulate E. S. B. on his brevity, and yet
clearness in his beneficial ' hints, ' and would like to im
press upon writers to give actual results of models and
improvements in same, whether they be in electrical,
steam , or boiler line (as wanted by · Torpedo '). Such
letters are most helpful to amateurs, and if every reader of
The Model ENGINEER was just to give his experience, on
perhaps onlyone of the many models he had made, it would,
I am sure, make many very interesting letters for our readers'
perusal. Can't we have a column, Mr. Editor, where
readers may ask one another for their results of certain
home- made models, & c. I, myself, would like to know if
any reader has made anything in the electrical accumulator
line for lighting and propelling boats and models of ma
chinery. I see many remarks re plates, grids, paste, etc. ,
and would like to know if any of our readers have had
any exceptionally good results, using lead plates and no
paste, and charging again and again until the accumulator
is complete. Some time ago you gave directions and
drawings of the making of a 24.in. plate Wimshurst.
Has any of our readers managed to get a 10 -in. spark
from any similar machine made by themselves ? A few
answers to queries such as this, published under your
letters column from reader to reader, would, I am sure,
make very interesting reading, and incite a further link in
joining amateurs whose ideas seem to blend. Hoping I
have not trespassed too much on the space of your useful
paper, and hoping to see many more practical letters. "

In the foregoing letter our correspondent strikes what
should be the key.note of our “ Practical Letters ”
column. Our idea in starting this column was to give
our readers an opportunity of dealing with such points as
“ Volt-ampère” mentions , and we think that so far this
column has been very generally appreciated. We quite
agree that it is a good thing for amateurs and others to
freely exchange experiences and results of actual work,
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and we shall be only too pleased to see this column used
to a greater extent by our readers.
Model Steamer Prize Competition .
We have received several letters containing suggestions
for this competition, but there does not appear to beany
unanimity of opinion amongst our readers as to the best
type and size of boat to be adopted. In order to make
the competition as generally acceptable as possible, we
offer a first prize of L2 2s. , and a second prize of £ i is.
for the best design for a model steamer, with complete
instructions how to build it . The only stipulation - apart
from the general rules — is that the length of the boat must
not exceed 5 ft. The type of the boat is left entirely to
the competitor's discretion , and the prizes will be awarded
to the designs which , in the judge's opinion, will make
the best working model. Efficiency in working, accessi
bility of machinery, and good general appearance are
points to be aimed at in preference to elaborate or fancy
fittings. If two competitors are, in other respects, equal,
the prizes will be awarded to the competitor sending in
the neatest drawings. Asit is probable that some of the
boats, such as model destroyers, will be designed
specially for speed, and others, such as model cargo or
passenger boats, for general efficiency rather than ex
treme speed , the first prize will be awarded to the best
of all the designs sent in without consideration of type,
and the second prize will be awarded to the best design
of the other type of boat. Thus, if a model destroyer
gains the first prize, then the second prize will be awarded
to the best design for a passenger or cargo boat, and
vice verså , thus giving both classes of boats a fair chance
of success .
The last day for sending in competitions is August 31st.
The general conditions are the same as those for our
electrical prize competition , which we repeat below .
Electrical Prize Competition.
We offer a prize of £ 2 2s. for the best article on “ An
Amateur's Electric Light Plant.” This should describe
a small electric light plant capable of lighting three
16 candle-power, or six 8 candle.power, incandescent
lamps, and should deal in detail with the engine or other
motive power , the dynamo, the wires, switches, the
pendants, the lamps, and all other necessary fittings. It
is not expected that the article should give instructions
for actually making any of the articles required , but the
reasons for selecting the sizes and patterns described
should be clearly stated, and full instructions for installing
the plant should be given. A detailed estimate, showing
the cost of the various items, should be included, and also
a statement as to the cost of running the plant when
finished . Hints on the general management of the plant
when installed should also be added. As far as possible
the appliances recommended should be selected from the
catalogues of firms who are advertising in THE MODEL
ENGINEER, so that readers who desireto put up the
plant described may have no difficulty in obtaining the
necessary material. The last day for sending in competi
tions is July 31st, 1900.
GENERAL CONDITIONS FOR BOTH COMPETITIONS.
1. All articles should be written in ink on one side of
the paper only. There is no limit as to length , but 3000
words is suggested as a maximum.
2. Any drawings which may be necessary should be in
good black ink on white Bristol board . " No coloured
lines or washes should be used. The drawings should
be about one-third larger than they are intended to appear
if published .
3. The copyright of the prize article to be the property
of the proprietor of The Model ENGINEER, and the
decisionof the Editor to be accepted as final.
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4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication, unless the competitor distinctly
expresses a wish to the contrary.
5. All competitions should be addressed to The
Editor, THEMODEL ENGINEER, 6, Farringdon Avenue,
London , E.C. , and should be marked outside with the
name of the competition for which they are intended . A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc
cessful.

Practical Letters from Our
Readers .
jThe Editor invites readers to make use ofthiscolumn forthe full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication. )
A Continuous Adjustable Model Railway
Track .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -In reference to my suggestion for a con
tinuous adjustable track, described in your June issue, I
should be glad if you would allow me to revise a part,
which at present does not read quite correctly.
You will see, on reference to the latter part of the
description , that the following words appear - viz., “ It
is, however, open to this advantage, viz ." I believe in
my M.S. I inserted the word " disadvantage " instead
advantage,” which , although it would read more cor
rectly, would not be so correct in its meaning, as the
check rail e is really a more important rail on a curve
than the outside rail, and in the case of the S.M.E.
track , where there would be no outside rail on a curve as
described in Fig. 3 , I intended it to be stated that it
would be a disadvantage to be without that rail; but, as
the wheels would be running on their flanges, the disad
vantage would bevery slight.
In order to make this point clear to your readers, and
the members of the Society especially , I would suggest
that the part before mentioned, viz. : — " It is, however,
open to this advantage, viz .:" should be altered to read
as follows : - “ It has this disadvantage," and on the
next line insert the word " check after the word
“ inner, " and on the next linestrike out the words, “ and
not on,” and insert the following: “ but it is open to this
slight disadvantage that the outer wheels are not guided
by. ” This , I think will suffice to make the matter clear .
It has been mentioned to me that an extra check rail
should be fitted to the outside of the rail . ( Fig. 3) for
locos less than 31- in. gauge. I have not overlooked that
point, but I did not think it worth mentioning, as in the
foregoing description it is explained in reference to the
rail (Fig . 1 ). Nevertheless, I presume it would be fitted
to our track, should my suggestion be adopted. -Yours
F. J. BURNHAM .
faithfully,
Bow , E.
How to Excite the Field - Magnets of a
Dynamo .
TO THE EDITOR OF The Model Engineer.
SIR, - The following method of getting enough residual
magnetism in the field -magnets to start a dynamo may be
of some use. Disconnect the armature and field -magnets
and connect up as follows :-Connect the wires from the
armature to the two ends of the wires on one leg of the
field -magnets. The remaining wires of the other field
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The
magnet should be connected to a voltaic cell.
machine should now be started , and will be found to
magnetise very quickly. While running disconnect the
cell ; the magnets will still remain magnetic. After run
ning a short time, connect up the machine properly, and it
will be found to magnetise without any trouble. The
dynamo started in this way was an overtype, with 3/2 ins.
drum armature and wrought iron fields. --- Yours truly,
F. S.
Maidstone.

In the case of tube whose bore exceeds R - in . , it is advis
able to use filling, especially if the tube is very thin
walled. In buying iron tube, ask for steam barrel , and
in bending do not fill with sand unless the bore exceeds
i in. I heartily agree with Mr. W. R. Ensor's advice as
to the making of templates for bends, and also to his re.
marks on the appearance of good pipe workon models.
E. W. F.
-Yours truly ,
Clapham.

Fire Engine Boilers.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, - In the April number of The MODEL
ENGINEER is a sketch of a fire engine boiler, given in
answer to a query from “ A.R.P. (Huddersfield ).” The
boiler is apparently one of the Shand -Mason type, and
so far as the general proportions are concerned, is fairly
correct. One important point has, however, been omitted.
There should be an angle ring rivetted to the top half of
the outside shell of the boiler, and another ring rivetted

How to Make a Crankshaft.
TO THE EDITOR OF The Model Engineer.
Dear Sir , - Perhaps the following sketch will be of
use to some of your readers who have found it difficult to
turn a suitable crank for model work. Procure a rec
tangular piece of iron or mild steel ( A ), on the ends of
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which drill centres ( B) , one for crank - pin and other for
crankshaft ; then cut the slot C, and from the centres
turn the crank -pin ( D). Next drill holes EE, and cut
with a hack saw down dotted lines ; then take the rough
edges off, and after packing the space C to prevent spring.
ing, turn crankshaft FF. I myself have turned one or
two model cranks this way, and have always found them
answer the purpose well. -Yours faithfully,
Islington .
W. H.
A Simple Telephone Circuit.
TO THE EDITOR OF The Model Engineer.
Dear Sir , I have much pleasure in sending you the
connections for a telephone and microphone with ordinary
bell and push , and without induction coil , which brings
it within the reach of more of us amateurs than before.
The connections are very simple, as will be seen on refer.
ence to the sketch. All that is necessary, besides the
receiver, transmitter, batteries, bell and push, is a simple
2-way switch , which can easily be made if too expensive.
TO LINE
LINE
PUSM
SWITCH
TRANSMITTER

BELL
RECEIVER
to the bottom portion. There is also another angle ring
rivetted to the uptake.
These rings are shown at A A in sketch . The two
bottom rings are bolted together, and the crown of the
boiler is bolted to the top ring as shown. I would also
suggest that the two rows of tubes should run in different
directions, as sketched. — Yours truly,
H. J. C.
St. Luke's, E.C.

Pipe - Fitting on Model Locomotives.
TO THE EDITOR OF The Model Engineer.
SIR,–With reference to the article on pipe work for
models, which appeared in The Model ENGINEER for
June, I would point out that there is no necessity for fill
ing copper pipes either with resin or anything else. The
amateur who tries to fill a piece of pipe of say, 3.32nds in.
bore, with hot resin will only burn his fingers and spoil
his temper.. Then, as to the method of bending, I have
bent quantities of solid -drawn tubing, up to g -in. bore,
and find that the best thing to do it with is your fingers.

BATTERY

TO LINE
When at rest the switch is turned towards the bell, so as
to be connected when the other end rings up. As soon
as a station has been rung up, it switches off the bell and
on the telephone, and back again to the bell when finished .
-Yours truly,
N. J. B.
Forest Hill.
[The switch could be replaced by a simple spring hook,
upon which the receiver would hang when not in use.
This arrangement would make the circuit “ automatic,”
which would, of course , be a great advantage. -Ed.
M.E.]
A cheap surface plate may consist of a piece of thick
plate glass. When selecting it for this purpose, notice
whether it reflects straight lines without distortion .
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Queries

and

Replies .

( Queries on subjects within the scope of this journal are replied to
by post under the following conditions :1) Queries dealing
with distinct subjects should be written on separate slips, on
oneside of the paper only, and the sender's name should
be in .
scribedon the back. (2) A stamped addressed envelope should
as
early
be
answered
Querieswill
3)
.
(
be
invariably enclosed
as possible after receipt, butan intervalof a fewdays must
All
0)
(
.
forwarded
be
can
reply
the
before
usually clapse
queries should be addressed to the Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.)
Tus tollowing are selected from the queries which have been replied
to recently :
( 2058) Boiler for Compound Launch Engine G. H. B.
(Waiton) writes: I am an amateur modeller, and should be very
much pleased if you could give me some greatly needed advice. Í
am making a compound engine, condensing, 1 in . and 2 in. by i } in.
stroke, cut-off 3 in both cylinders, steam gauge , 120 lbs. What
size should I make the condenser (surface) using Yg in. bore tubes,
1 : 32nd in . thick ? What size (diameter and stroke) should I make the
air pump, circulating pump and feed pump, running the engine at,
say, 500 revolutions per minute ? whichwould be the easiest and
best way to make valves for above pumps ? Could I drive a pair of
3-bladed propellers, 4 in. diameter, 16 in. pitcb, total surface 5 ins.
(approximately ), at 1000 revolutions successfully with the above
engine ? I was thinking of trying to make a " flash boiler " in the
shape of sketch. The feed pump pumps water into a coil , 1 in .

STEAM DRUM

COPPER COIL

(

10000
FEED FROM PUMP

diameter, of copper tube, /sin. bore, 1.32nd in. thick, kept red- hot by
a benzoline blow lamp. This water is rapidly converted into steam
and the pressure kept constant by a brass or copper receiver. I have
the above lamp ; it is a “ Max Siefert ” Swedish soldering lamp, and
burns about t-pint per hour, giving a colourless Aame i in . diameter
by 5 ins. long, and is warranted to melt fin. square copper rod in
fifteen minutes. This flame will of courseplay into thecentre of the
coil on to asbestos at the back, the hot air passing round the receiver
and so up the funnel. When not in use the flame could be lowered
into another separate flue to miss the boiler altogether. If you do
not find the flash boiler feasible, will you kindly give me a design to
fit the lamp ?
The cooling surface in condenser should equal half the heating
surface of boiler. The air pump may be finch bore and 1 in. stroke,

Two PACKED GLANDS

DELIVERY
BRASS DISC
SAUCER SHAPE
INDIAR VOER

SUCTION

circulating pump in. bore, and feed pump 1 in. bore by fin . stroke.
Air pump valves should be of the disc pattern ofindia-rubber % in.
thick, covering six or eight holes % in. diameter, and the other
valves ordinary brass wing valves with a conical' seating, like a
safety valve. Allowing for slip a propeller of 16 in .pitchrunning at
1ooorevolutionswould represent a speedof ten or twelve miles an hour,
which is more than could be expected from the engine . A pitch of
8 or 9 ins. would suit better. Flash boilers are very uncertainand
are not recommended. The second boiler would do better if there
were two rows of water tubes 4 in. long each side. A boiler, 6 in.

diameter and 12 in . long, with fire tube 3 in. diameter and 6 in. long
and seven y in. flue tubes to smokebox would suit the lamp, but
12
SECTION

STARS

the flame should be broken and dispersed slightly to get the best
effect.
( 1241) Slide WireMetre Bridge. R. T. (Edinburgh )writes :
I will be greatly obliged for information regarding the slide wire
metre bridge, which isdescribed in your columns for May. I have
one of those instruments, and want to know if it could be used for
measuring the magnetic qualities of iron ; also the magnetic leakage
in electromagnets, and the specific resistance of metals, &c.; and also
the method of determining the same. An answer to the same through
your columns will greatly oblige, wishing your paper every success.
Referring to your query respecting the use of ihe metre Wheat.
stone bridge. It is not of much use in ascertaining the permeability
of iron, though in a very round -about way it might be employed
to test the current required to magnetise up different samples of iron.
But this would not be a convenient or practical method. It is
absolutely useless for testing magnetic leakage. But it may very
conveniently be used totestthe specific resistance of wire of differ
ent metals. The method to be employed is as follows :-Having con.
nected up bridge and galvanometer as usual, insert in one opening
of the bridge a measured length of silver wire of say 20 gauge.
Then balance this with alength of wire (of the same gauge )of the
nietal to be tested. When balance has been obtained on the
galvanometer the resistance of the metal to be tested will be inversely
proportionate
itsthe
length,
as compared
the silver
wire. From to
this,
specific
resistance toofthe
thelength
metalofunder
ex.
amination can easily be found by a simple rule of three sum , taking
the specific resistance of silver as1609. E.xample.- Suppose we
put 10 in. of silver wire on the left hand opening , and found that it
required 1'25 of unknown wire of same gauge to balance it . This
would give the proportion of 10 or i to 8. Inverting this we get
1'25
silver 1, unknown metal 8. Therefore we say, as 1 : 8 so is 1'609 to x,
in which r is evidently 1'609 x 8 or 12872.
( 2356 ). Electrical Ignition . F. T. (Liverpool) writes : ( 1 )
Seeing in May part of Model ENGINEER " How to Fit Electrical
Ignition to a Gas Engine," I would be glad if you would let meknow
if this would be suitable for a 2 h..p. oil engine, as there is the
vapouriser as well as an ignition tube in an oil engine ? (2) I should
also like to know how much a coil would cost for same ; (3) and
what is a galvanometer, and what do they cost ? (4) and what is
meantby the circuit being broken ?
( 1 ) Electrical ignition is quite as suitable for running an oil engine
as for a gas engine; the vapouriser makes no difference. (2) For
prices of coils, suitable for this purpose, get quotations from some of
ihe advertisers in our columns. (3) A galvanometer is a form of
electric current detector, but is not suitable for the above purposes.
A voltmeter and an ammeter are the necessary instruments, and
prices may be obtained from firms supplying coils. ( 4) A circuit is
said to be “ broken " when the electric current circulating in it is
suddenly stopped, usually by means of a switch or automatic inter
ruptor.
(2358) Bed - Plate for Dynamo. M. C. (Sheffield) writes :
Could you inform me whether it is necessary to put insulation
between the field-magnets and the iron bed-plate of an under-type
dynamo which is too heavy for a wood base ?
We cannot approve your design,which practically short-circuits
the magnetic poles of dynamo. he amount of " insulation " it
would be necessary to interpose between the magnets and bed -plate
would become another wood base, to all intents and purposes, The
bed-plate may be cast in zinc or brass, as preferred - certainly not in
iron
(2431 ) Model Quick - Firing Gun. G. T. R. (Manchester)
writes : I am constructing a model to the pattern of your model
quick -firing gun, and will be glad if you will explain in detail what
is meant by a .22*13:45 cartridge ; also kindly state whether it is a
revolver or rifle cartridge, and name of maker?.
'22'13'45 is the abbreviated manner in which manufacturers ex
press the dimensionsand weight of powder and projectile contained
in a cartridge. In this case, 22 is the fraction of an inch of the
diameter of the bore of the gun for which the cartridge is adapted.
13 is the number of grains (grs.) of powder contained , and 45 is the
weight in grainsof the projectile. It is a rifle cartridge, manufac.
tured by Eley, 254, Gray's Inn Road, W.C. We should advise you
to get their catalogue, in which the cartridges are fully described .
(2430) Model Quick - Firing Gun. B. E. S. (London , E.C.)
writes : I intend making a quick - firing gun according to drawings
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in the last two numbers of THE MODEL ENGINEER, but want to
know if the barrel would not be equally strong and suitable if made
from a Bessemer steel rod . I intend making the gun twice the size
given , and to take a '50 or 35 cartridge.
A Bessemer steel barrel would be equally as good as gunmetal ,
provided it is a good sound rod and quite free from flaw or fracture.
Drilling the bore, of course, will be more difficult, and the cutter
( Fig : 4, page 99 , M. E. ), with which the gunmetal barrel is finished ,
will be of no use for steel. If the barrel is made of steel, a forging
would be better than the Bessemer steel, and then we should advise
the breech end and block to be made ofsteel also, and connected up
in the following manner :- Instead of making the male screw on the
breech end and a female screw in the barrel, make the male screw
on the barrel, with a shoulder about in. wide, and a plain un
threaded portion to pass through the breech end (D, Fig. 1 ) and
then tapped into the steel plate ( W ), containing the ejector. This
would be a far better plan, though it cannot be done if the barrel
and breech are of gunmetal, for then the breech end is weakened too
much. Obtain a caruidge of the dimensions you intend using
before drawing your plans.

Amateurs '

July , 1900

Small Tool Cabinets for the Workshop.
Messrs. W. Horseman & Co. are good friends of the tidy amateur,
and their excellent cabinets, two of which we illustrate, should prove
a boon to those who have to find a small tool, screw , or other odd
trifle in a hurry. Some thirty different designs of these cabinets are
kept in stock , with plain or divided drawers to suit all imaginable
requirements. Chests can be made to order to fit particular cases,
or
the. drawers may be fitted in to special instructions at reasonable
rates
Those who see in the above something likely to be of use
should write to W. Horseman & Co., 72, ClerkenwellRoad, London ,
E.C. , enclosing 6d for their price lists, and mentioning this journal.
The price may, at first sight,appear rather high for these catalogues,
but the mass of useful information and the extensive category of

Supplies .

7 he Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use.]
The “ Greenwich ” Dynamos and Motors .
We have received from Mr. T. W. Thompson, 73, Trafalgar Road,
Greenwich, some of his electro -motors for inspection, and have sub
mitted them to practical tests . As a result we can assure our

readers that this is a line of excellent value for outlay, all the motors
running well and at low voltages . The great point about these
little machines is their small price, and although their finish is
naturally not that to be expected in higher priced goods, there are
many to whom appearance is of secondary importance. The list
issued by this form gives also prices of dynamos, accessories , lamps,

tools, etc. , included in their pages, is worth many times the amount.
One of the lists runs to 240 and the other to 100 large pages, so that
6d . little more than covers the postage on them .
Specialities for Model Yachtsmen .
Everyone recognises the advantages of proper sail-cloth for model
yachts, as this is lighter, stronger, and has a much better appear.
ance. We therefore have pleasure in drawing the attention of
readers to the striped cloth supplied by the Stevens's Model Dock
yard, 22 , Aldgate, City, London, for the above-named purpose, and
samples of which we have examined . This cloth is made in two
qualities, one having a blue and the other a brown stripe, and either
is excellent material. A small sample piece will be sent by the above
firm on receipt of a penny stampfor postage. Another good thing "
is an electric launch (illustrated below ), which embodies some new
ideas, amongst which may be noted the fact that type of horisontal
accumulator is employed , a very important feature where space is so
limited. Themotor has a tripolar self-starting armature, working at
a low voltage, and Messrs. Stevens are willing to supply either
motor, hull , or the special accumulators sparately, for the benefit

and accumulators, the latter being also quoted at cheap rates. The
prices of motors have, in sonie cases, been reduced even more , and
those wbo are in search of bargains should write to the address given,
enclosing stamp for postage of price list. The illustration above
gives a good idea of the No. 2 motor “ marine " type, which we find
to work at a great rate with only 2 volts.

of those who prefer to make up their own electric launch. Particulars
of this new model can be had by mentioning The MODEL ENGINEER
A Departure in Mode Locomotives .
We have just concluded a trial trip with a neat little model of a
L. & Y. main line bogie passenger engine sent us for inspection by
Messrs. W. J. Bassett- Lowke & Co. This model is a departure
from the average run, inasmuch as there is a very commendable en
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deavour to reproduce, in some detail, the broader characteristics of
the larger engine which it is supposed to represent. To this end
the painting is muchmore satisfactorily carried out than usual, and
as the cylinders are inside, and the loco. generally well-proportioned,
it ought to bave a future before it. The photograph we publish

gives some idea of the aspect of the engine, and wehave no doubt,
judging from its performance on the thickvelvet pile carpet which
adornsthe editorial sanctum ,that it will prove a good thing on a
proper track . Readers of THE MODEL ENGINEER can obtain
particulars and prices from the above mentioned firm , 18-20, Kings
well Street, Northampton, enclosing a penny stamp for reply.
A Useful Telephone.
A simple telephone, which is, at the sametime, efficient, clear, and
compact, is a great desideratum , and the instrument we illustrate
appears to satisfy these requirements very well . The “ Imperial
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lot of generally useful information and advice as to the features
requisite in a good tool is included, which, we fancy, will form in
structive reading for many amateur mechanics and model makers.
There are eight chapters altogether, the last giving some practical
hints on the methods to be adopted when testing the accuracy of a
lathe. The book is nicely printed and is bound in a tasteful green
and gold cover. In will be sent post free to any reader who sends
his name and address to Messrs. Drummond , and mentions THE
Model ENGINEER when writing. We hope, in a future issue, to
give a description of the lathes manufactured by this firm , as they
possess several novel features of construction, but meanwhile we may
say that the little book above referred to is well worth the trouble of
writing for.
A New Bell Set.
The bells supplied by Messrs. Smith Bros., of 2 , Arundel Street,
Hindley , near Wigan , in their complete sets, bave at any rate two
points to recommend them They are neat andwell- finished, and they
ring out with a good clear note . We have tested a sample bell and
find it works very satisfactorily from a single dry cell ; it should there
fore prove useful for an electrical alarm. We are informed that
these bells have been supplied to many large Lancashire hotels .
Readers who need further information should write for a list ( post
free), at the same time mentioning The MOTEL ENGINEER

Catalogues Received .
Fred. V. A. Lloyd , 15 , Lord Street, Liverpool. This is a well
packed price list , running to more than a hundred pages, of photo
graphic goods and accessories. It is fully illustrated, well-printed ,
and carefully indexed, and comprises a very complete catalogue of
photographic requisities. Readers who are, during the summer
months at all events, amateur photographers as well asmodel-makers,
would do well to secure this list and find a place for it on their
shelves. It will be sent post free for id. stamp if THE MODEL
ENGINEER be mentioned when communicating.
A. G. Thornton, 63, St. Mary's Street, Manchester . The
special list of theodolites, levels, and other surveying instruments
manufactured by this firm will be useful to many readers. There
are not a few novelties in the improved staves, dials, and other
specialities listed The catalogue will be sent free to any reader on
application.
T. W. Greaves & Co., 230, East India Dock Road , Poplar ' E.
-A good assortment of electrical supplies and novelties are supplied
by this firm . Electric bells, batteries, pushes, switches, lamp ,
accumulators and wires figure amongst the former, and fret-work
outfits and fittings, steam and hot-air engines, stereoscopes, magic
and cinematograph lanterns amongst the latter .

Notices.

telephone is of handsome appearance, and is fitted with induction
coil which renders it of service for long distance work ; its price is
only 175. 6d ., which is decidedly cheap. Readers who think that
this instrument will suit their needs, should send for particulars to
the Universal Electric Supply Company, 47, Crosscliffe Street ,
Moss Side, Manchester, who will also send their large illustrated
list of electrical goods and sundries post free to readers of The
MODEI. ENGINEER.
To Lathe Users.
We have rece ved from Messrs. Drummond Bros., Pink's Hill,
near Guildford , Surrey, a very interesting little book entitled
Hints to intending Purchasers of a Lathe.” Its chief object, as
openly stated by thefirm is to direct attention to the advantageous
features of the lathe which they manufacture, but at the same time a

The Editor invites correspondence and original contributions.co
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated, when sendingcontributions, wbetber
remuneration is expected or not, and all MSS. should be accon .
panied by a stamped addressed envelopefor return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 3s. per
annum , payable in advance. "Remittances should be made by Posial
Order.
Advertisement rates may be had on application to the Adverti: o .
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all newapparatusand price lists, & c., forreview , tobeaddressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, " The Model Engineer," 6, Farring.
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street,New York , U.S.A., to wbom
all subscriptions froin these countries should be addressed.
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Sale and Exchange.
(Continued from page iv .)
8. Bottone & Sons, Electricians, Wallington,
Surey, manufacture and supply Electrical Appar.
atas ofthe best types.
Dynamos and Motors, from 12 watts, 15$:,
to 6 units, 660. Warranted perfection. Lists, itd.
Wireless Telegraphs, from £3 38.; Coherers,
Coherers, for is.; Relays, 30s.
; . Multiplex
Bells,
as . 6d.,
and Parts for Constructing.
Superb Wimshurst Machines, for Hertz'
Wave Wireless Telegraphy, and x -Ray work,
from 305. to £ 13 135. Lists, ifa .
Crooke's Tubes, Bianodic Tubes, from 155.;
Screens, 5s. to £ 4, 4s. Every Requisite for Radio
grapby. Lists, itd.
Every Electrician should read S. Bottone's
new book on " Wireless Telegraphy and Hertzian
Waves" ; 35. free.
8 , Bottone & Son's New Electric Igniter for
Gas and Oil Engines. No Battery required.
Price £6.
Free. - Pocket Rubber Stamp ofyour Name
and Address; also particulars of the best paying
Agency going for whole or spare time.-W.
RICHFORD , Snow Hill, London.
Motor Tricycles,Components, Castings ;
illustrated list, ad -HARDING, Brixton Motor
Works, London.
Revolution in Prices of Talking Machine
Supplies ; new price list ; over 50 illustrations; post
free. – THE BRITISH PHONOGRAPH COMPANY,
Blackburn.
screws and Bolts and Nuts for model, clock,
electrical and cycle work . Illustrated list, post
free , id . - MORRIS COHEN, 132, Kirkgate, Leeds.
Watch and Clock Tools and materials,
watches, clocks, and jewellery. Catalogue, 2000
Illustrations, post free 6d . - MORRIS COHEN, 132,
Kirkgate, Leeds.
Sale. - Model Vertical Steam Engine ; nearly
new ; worth 2os. ; sell for 1os. 6d . or offers. - J. C.
ELVEY, Burleigh House, Harrow .
For Sale -Splendid Steam Engine ; 3 h.-p.,
6 in. stroke, 3 in. bore ; bargain , 3; cost 65.
Ernest PEWSOME , Colne View, Slaithwaite.
Dynamos, 60 and 160 C.-P. — Particulars,
HAKROP, 185, Rockingham Street, Sheffield .
Cycles ! Cycles !!- Unique departure. Public
supplied direct at wholesale prices; high grade
machines; 1900 improvements ; Westwood hollow
rims, detachable tyres ; 65 155.; twelve months
warranty approval; save 60 per cent, agent's profits.
-Send for wholesale trade catalogue , ST. MAR
Garet's CYCLE COMPANY, Ipswich .
One Horse Power Boiler and Engine; very
cheap ; best condition .-- SANDEMAN , Ferndean,
Lenzie.
Castings, Drawings, Models ; state wants ;
stamp. - l'on Co .. Princess Street, Manchester.
Locomotive Photographs on all railways.
List and specimen , 5 stamps. - F. MOORE , 102A,
Charing Cross Road , London .
Sale Working Steam Launch .-- Good con.
dition; 4 ft. X 9ins. ; 25 .--Write STONE, Welling
ton Avenue, Ashley Road, Bristol.
-Plate Camera, RR lense, 2 slides, instan.
taneous shutter, lamp, tripod, and case ; complete
63 55. Horizontal Engine, 2 in . by 3 in. rotary
valve, in working order, kr 175. 6d. Over-type
Dynamo, made like a large one, 3 amp., 10 volts,
£i 175. 6d. Also, -Plate, RR Lense, Iris
Diaphragm , 61 28. 60.- ROBINSON , Engineer,
Badminton Road, Bristol.
Booklet - How toMake Phonograph Re
cords; two stamps . - BRITISH PHONOGRAPH COM .
PANY , Blackburn.
Model Engine Construction ," by Alex
ANDER, with working, drawings unsoiled, cost
IOS . 1od.; Tool Pad, with chuck and 9 tools, cost
75. 6d., quite new; 2 new Steel Lathe Mandrels,
2 Polished Steel Bearings for 1 ; G. M. bushed
and i Driver Plate ; 1 Back Centre Barrel with
internal screw and hand-wheel . - E . MILLINGTON,
Penn Road, Wolverhampton .
Contents Amateur Workshop . - Comprising
lathe, drilling machine, grindstone, taps, dies,
tools, sheet metals, books. Wanted, good Micro
scope or Typewriter. - MALLOCK, Kirkby Stephen .
Gas Engine ; sale or exchange; / h.p. “ Ideal" ;
in perfect condition ; 610, or offer. - BENTLEY,
Newton Street, Manchester.

Gas Engines . - Warsop's new improved pattern ;
5 actual b.-5.-P., Otto cycle, tube ignition ; most
reliable small-power motor made; not a cheap use
less toy, but fully guaranteed for 6 months.
Warranted to Drive a 4 -in. lathe, or a 46 -c.-P.
dynamo, with ease ; cylinder, valves, and combustion
chamber, all water-jacketed ; spiral gear wheels and
side shaft; no complicated fixing ; onl one gas
connection. Seen working any time.
Engines in Stock, ready for delivery. Price,
complete, ready for work, all connections made,
with gas bag, tank , and driving pulley, 66 155 .
Patentee and Sole Maker, H. E. WARSOP,
Engineer, Nottingham .
How to Make Benzoline Engine (Electric
Ignition ) without Castings.- Parts supplied ; small
outlay ; will drive 10 - volt dynamo.-- 20, Annis
Road, South Hackney.
New Pattern Water -Motors. If you have
bought a cheap and worthless imitation ,send 3d.
for Illustrated Lists to the Original Inventor and
Sole Manufacturer, P. PITMAN, 64, Stanley
Road, Halifax.
TO Amateur Dynamo Builders. Read
“ Practical Dynamo Building for Amateurs," by
Fredk. Walker. Gives full instructions how to
wind for any output. Numerous illustrations.
New and revised edition just out. Cloth bound,
post free, 25. 2d . - ILIFFE SONS & STURMEY,
LTD. , 3, St. Bride Street, London , E.C.
40 - ton Model Yacht (fine model), £8, or ex.
change Turning Lathe, 3 to4 -in . centre, back
motion. - J. PLENDERLEATH, Dundee.
Wanted . - Lathe, 4 in. or under, with slide
rest ; cheap . - KREUNEN, Voorstraat, 88A, Delft,
Holland.
Watch and Clockmakers' Lathes, by
Boley . - Several to be sold at half-price; descrip
tive list post free.- Hirst Bros. & Co. , Curzon
Street, Oldham,
" Up - to - Date Electricity ," by " Alpha ." - An
interesting book, dealing with the numerous actual
and possible applications of the science ; useful to
all amateurs ; I. ad. post free. - RENTELL.
“ Electricity Simplified ," hy A. T.Stewart.
A book giving practical and useful information in a
clear and concise form ; is, 2d. post free.-RENTELL
AND CO., LTD ., 2, Exeter Street, Strand, London.
Splendid Model Gas Engine ; Otto cycle
cylinder; 17 in. bore ; 2 heavy fly.wheels, 5 ins.
diam .; bevel gear;side shaft; fittings complete, 72s.
- JENNINGS, 16 , Linden Road, Leeds.
Dynamo. - 16 c. -p.; in perfect order ; Kapp
type; po verfull magnets; adjustable rocker brushes;
lamp and wire, 3os.- JENNINGS, as above.
Electric Motor. - Runs at immense speed
from two bicbromate batteries ; perfect order ; 58.
JENNINGS, as above.
Best Quality Electric Bell Sets, 5s.; Electric
Alarm Clocks, complete, 8s. 6d. - Suith Bros.,
2, Arundei Street, Hindley, Wigan.
For Sale. - Vertical Gas Engine ; new cylinder,
4 ins. X 5 ins. What offers ? Photo . - STOTT,
7 , Chamber Road , Shaw, Oldham.
Launch Engine.-- . in . bore, 1 in . stroke; 2 pro
pellers ; new ( Whitney s ); also steel boiler (marine ),
about 6 in. X 12 in.; all fittings ; also hand pump;
38 in. plunger;new ; £2 108., or best offers. - Wells,
11 , Millbrook Road , Lower Edmonton .
Few Tools and Electrical Apparatus for
Sale or Exchange ; cycle parts. - T . DUTTON , 4,
Cromwell Street,Gloucester.
Wanted . - Nos. of English Mechanic contain
ing description of motor car; cheap . - H . JONES,
13, GreatBedford Street, Bath ,
Electrical Amateurs . - Send penny stamp for
Horneand Thornthwaite's Catalogue.-- 416, Strand ,
London ,
Beam Engine Castings and Forgings, 1/4 in.
bore and 22 in , stroke, 8s.; American hand drill,
35. 6d.; or part exchange for 3-in. chuck or lathe
tools. - HORNBY, Willis Road, Hillsboro, Sheffield ,
Vertical Engine. - 22 in. bore, 5 in. stroke ;
12 in . heavy fly -wheel; stands 2 ft. 3 ins. high ;
engineer makr ; £ 5, or exchange slide valve loco. BARKER. 1 , Somerset Road, Tottenham .
Model Steam Engine. - Tubular boiler; lever
valve ; 1 in. steam gauge to 60 water gauge ; whistle;
reversing lever motion; practically new ;sacrifice
175. 6d.; tramcar or boat motor, new , os.; Avery's
motor, £ 1; offers or exchange.-W. BYGRAVE,
Hadley, Barnet.
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Best Steel Tool Company, 94 , Mile End
Road, London, supply amateurs with all tools for
engineering work ; also tool steel for making latte
tools and cutters any sizes; lowest prices.
Model Water Tube Boiler; all fittings, 258;
Brass Hand Force Pump; 11.16th plunger, 125.
- BOLSOVER, Eaglescliffe, R.S.O.
For sale . Small Charging Dynamo and to
cumulator; both new ; cost zas. 6d .; take zos
GREY, 115, Portland Street, Lincoln .
Electro -Motor. - 1 /4 in . laminated armature;
225. - 28, Siebert Road, Westcombe Park .
Write to Geo. Goodman & Co., Bath, food
High Speed Engine; great novelty; castings, 45. md
send td. stamp for particulars. Steam hammer sets,
as in June issue, as. 1od.; hand force pump cast.
ings, is. Id.; liquid fuel burners, highly finisbec,
is. id ., post free .
Compound Tandem Reversing EngineCasa
ings ; exhibition model ; photos and particulars, 3
stamps. - SUMMERS, 88, Cecil Street, Wavertree,
Liverpool
For Sale - Model Gas Engine ( 1 in. bore);
also Model Kapp Dynamo (18 ampères at 3 volts)
both by the British Modelling and Electrical Co.
new this year and in good going order ; 358 the
two.-E. H. DAVIS, St. John's Vicarage, Harborrel
Horizontal Steam Engine. - Cylinder, ižine
x 3 ins. inside ; heavy fly-wheel ; in perfect work
ing order ; very cheap ; seen by appointment Laleham Lodge, Clapbam Park , S.W.
Horizontal Slide Valve Engine.-- I ir X
2 in. stroke ; well-finished ; nearly new ; £ 185
STANIFORTH, 4. Kingston Place, Witham , Hul.
List Free. - Cycles,Gramophones,; large engine
catalogue, 6d.--SMITH'S WORKS, Bruton , Somere
Fretwoods.- From 2d. per foot ;lists free
agents wanted.--PALLION , Saw Mills, Sunderland
Blectrical Apparatus. - Motors, Is. od.
lamps, 6d.; electric cycle light sets, complete
125. 6d.; lists free. ---LECK BROS., Ilford.
Small Model Engine Castings ; best brose
list id . - WOOD, 45, Nora Street , Lower Broughto
Manchester.
i} in. x 2 in . Heavy Gunmetal Slide-vali
Cylinder ; finished , with guide bars, steel cras
eccentric, and fly -wheel, 145.-- BURRELL, Moret
in-Marsh .
Rompler's Gas Engine.-- Very nearly finish
£ 3. - G . H. ROOKE, Handsworth , Sheffield.
For Sale.- A Fast Sailing Model Beach Vay
length 36 ins.; as described in June number
CRAWFORD, 109, East Surrey Grove, Peckham .
Phonograph.- " Edison's ," with twelve e
pieces and large nickle horn ; complete with recor
etc., 614 or offer . - PARTRIDGE, 22, Susand
Street, Poplar, E.
Beautifully Illustrated List of Electri1
and Mechanical Novelties; Berliner's Grati
phones at lowest factory prices ; tremendous 11
gains ; List, 2 stamps. - T. W. SUTER, So
Tottenham .
Books for Engineers. " Fowler's
chanical Engineer's Pocket Book for 190
-Absolutely unequalled ; contains a larger amea
of engineering information than any other pod
book published at theprice ; sent post free
where, is. od . THE MODEL ENGINEER state
“ We know ofno other engineering handbook **
gives such practical and reliable information si
moderate a price.” — THE SCIENTIFIC PUBLISHE
Co.
" The Commercial Management of E
gineering Works." By Francis G. Burtor.
Should be in the hands of all engineers who aby
to managerial positions ; price 12s. iod ., post [ *
-THE SCIENTIFIC PUBLISHING Co.
" Tables and Data , for the use of Student
in Engineering Laboratories." By Probe
W.W.F.Pullen, Wh.Sc. ; price ys. 2d .; post fr
-THE SCIENTIFIC PUBLISHING Co.
Indicator Diagrams. - A treatise on the
the indicator and its application to the steam e:
containing over 250
illustrations of indicato
grams from actualpractice. By Professor W.
Pullen, Wh.Sc. ; price 6s. 3d ., post free . - 3 .
SCIENTIFIC PUBLISHING Co.
The Combustion of Fuel. - With chart
on mechanical stokers, forced draught futs
refuse destructors, &c. By Professor W. t
Pullen , Wb.Sc .; price 3s . 8d ., post free ,
SCIENTIFIC PUBLISHING Co., 53, New Caled
Street, Manchester.
(Continued on page viii.)
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18 in. thick , rebated for the glass, and halved together at
the corners . The frames are fixed in the openings with
glue, and should be set in 1-16th in. The window frames
in the doors have a soft leather strap fixed on the under
side, by which they can be raised or lowered. Holes are
punched in the strap, by which it can be fixed to a small
brass knob fixed inside the door. The glass for the
windows should be very thin, and may be fixed in the
rebates with shellac varnish.
An opening is cut in the top of the door, in which are
fixed three covered laths on the outside. In the inside
four small vertical mortices are cut , which are covered

How to Make a Model Railway

Carriage .
By CRADDOCK .”
SIDE levation of this carriage is shown in Fig. 1,
A an . kend elevation in Fig . 2. The body of the
car page is 25 ins. long, 772 ins. wide, and 6 ins.
high on eadh side, rising to 6 % ins. in the roof, which is
circular. It is made of 7s-in. yellow pine, dressed on
both sides , the divisions between the two compartments

2.1

134 "

Fig . 1. - SIDE ELEVATION OF MODEL RAILWAY CARRIAGE .
and the floor are 14 in. thick , and the roof is 3-16ths in .
thick .
After cutting the openings for windows and doors, the
whole is put together with glue and brads, punching the
nail heads down, and filling the holes with putty. The
openings for the windows are 136 ins. wide, and 2 ins.
high , and they should be kept in line ; the divisions
should also be cut to the circular form on the top before
being fixed . The doors are 2 ins. wide , and 534 ins.
high ; they are made in three thicknesses
-in. ma
hogany, the centre one being a frame only to allow for a
groove at each side for the window to slide in .
The window frames are of mahogany 4 in. wide, and

with a piece of thin mahogany sliding in a frame. Similar
mortices are cut in the slide, which when moved to one
side, closes the openings , forming a ventilator. The
lower panel of the door inside is covered with thin leather
or American cloth , as shown in Fig. 3.
The door is hung with two small brass hinges. A
brass handle is fixed on the opposite side, with a shank
passing through the door, and secured inside by a nut and
washer. The shank is filed square in the centre of the
door, and has a small catch fixed upon it, which projects
} in. when open ; this falls into a mortice cut in ihe side
of the doorway, and fastens the door. A brass handle is
fixed on the side of each doorway, i in. long, and } in.
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wide ; the ends are rounded , turned over, and screwed to
the side of the carriage.
The seats are 4 in . thick ,fixed on bearers running
across the carriage. They slope from the front , and
have a sloping back . The cushions are stuffed with wool,
and have a square edge on the front ; they are covered
with red velvet, and “ buttoned ” with red beads sewn
through. The covering is brought over the front, and
nailed to the bearers with gimp pins and a narrow strip
of binding ; the back being nailed down in a similar
manner. The back cushion is nailed to the sloping back
in the same manner.
A rack is fixed over each seat, joined with a Y in . bead
net
of mahogany fixed on three light brass brackets.
is fixed on the bead, and nailed to the back of the com
partment with a piece of narrow binding run along.
The roof should be steamed and bent to the circular
form , and then fixed with screws. It projects 4 in. at
each end, and ys in. at each side, an opening for the
lamps being cut in the centre of each compartment with
a centre- bit, Imitation lamps may be made by cutting

growoli

79,
SECTION

END ELEVATION
45

Fig . 3.
MODEL RAILWAY
CARRIAGE.

FIG. 2.
34 in. off the lower end of a 34 in . glass test tube; this is
cemented into a thin brass tube 34 in. long. A flange is
soldered on the tube in, from the top, which will keep
the lamp in position, and a cap is fitted on the top of the
tube.
Before the inside fittings are finally fixed , the inside of
the compartments and the underside of the roof should
have three coats of white paint, and the window frames
should be varnished .
Five steps are fixed on one end of the carriage, as
shown ; the lower ones are 34 in. square, and the top
one 11 in. by
in. They are fixed on iron angle
brackets screwed to the carriage by round headed screws.
Handrails of wire, 3-32nds in. in diameter are fixed on the
top step , as shown ; the ends being flattened and fixed
with screws.
The underframing is 73 in. by 78 in. ; it is 25 ins. long
and 64 ins. wide. There are two longitudinal frames and
five cross frames, the two end ones projecting the full
width of the carriage, and rounded at the ends. The
frames are dovetailed together and glued, and screwed
to the floor.
The axle box guides are cut out of sheet iron 1-16th in .
thick, and filed on the edges. If they are bolted together
they may be filed up at one operation. They are screwed
to the framing by round headed screws.
The axle_boxes are of brass, & in. long, 1 in. wide, and
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56 in. thick , with a flange formed on the front, which is
grooved to slide on the guides. They are drilled with a
5-16th in . hole for the axles, and a 3-32nds in , role is:
drilled in the top, and tapped for the bolt passing high
the springs. A keep is screwed to the bottom of the
guides, to prevent the axle boxes dropping out.
The springs are 6 ins. long, with six plates in Esch,
38 in. wide and 1-16th in. thick , of spring steel. These
plates gradually decrease in length . The steels Got
softened, the plates cut out, and the ends dressed , an eye
3 :32nds in . diameter being formed on the ends of epub op
plate. The under plates are each slightly curved ang
3-32nds in. hole drilled in the centre of each plate. The
plates having been hardened and ten pered , they are thin
fixed in the straps, which are } in . Suare, with an open
ing 38 in. square filed in each. Tht straps are ille
and a 3.32nds in. bolt put through each and screwed on
the top of each axle box. Two short links are fixed to
the ends of the top plate, with a 3-32nds in . pin rivetted
on each side. The other ends of the links are rivetted by:
pins to T- pieces of iron screwed to the underside of the
framing
The wheels are of brass 358 in. diameter on the tyre.
There are no spokes, the inside of the wheels being re.
cessed down to 3-16ths in. thick. The wheels are turned
by bedding them in a chuck of wood . The face and tyre
are turned, and a 5-16ths in. hole drilled in the boss. The
tyres are slightly coned ; then reverse the wheels and turn
the back and the flange, the edge of which is rounded .
The wheels must be made of one size on the tyre . The
axles are of mild steel turned fin. diameter inside the
wheels , and reduced to 5 16ths in. diameter outside. The
wheels can be contracted on the axles, or fixed with keys.
Stays ofwire 3-32nds in. diameter are tixed between each
axle box for guide, and carried up to the ends of the
framing, the ends being flattened and drilled , and fixed
with small screws.
The footboards are of mahogany ys in. thick , fixed in
iron hangers and screwed to the frame by roundheaded
screws.
The steps under each door are 34 in. square and %s in.
thick , fixed on iron angle brackets screwed to the frame.
A hook of iron, with a square shank passing through a
1-16th in. iron plate, is fixed at each end of the framing,
secured with a nut and washer inside. A coupling
formed of two links connected by a 3 16ths in. iron rod ,
screwed at both ends, is fixed to one of the hooks by a
small bolt and nut. In the centre of the screwed rod a
lever is fixed at right angles with a round weight at one
end. The couplings are tightened by turning the screw,
which brings the buffers together. The buffers consist of a
disc of irou 34 in. diameter, which is turned , and a 3 16ths
in . rod of iron screwed into the disc ; a brass casting with a
square flange is turned , and a 3-16tbsin . hole drilled through
it ; and the casting is screwed to the framing by four
round headed screws. The rod is put throughthe caste
ing, and a small collar fixed upon it to prevent the buffer
coming out too far ; the other end of the rod works in a
guide screwed to the framing.
Between the guide and
the collar a coiled spring is fixed, which presses the
buffers out . The rod is about 4 ) ins. long.
The panelling on the outside is formed by strips of
wood 1-16th in . thick ; these may be cut from boards of
the requisite width , dressed up by means of a cutting
gauge, and fixed with glue and needle points.
The woodwork outside should be finished as smooth as
possible. The whole should have three coats of good oil
colour, rubbed down smooth between each coat. The
body and framing are chocolate colour, the roof white,
and the footboards and iron work black ; stringing lines
of yellow may be run round the panels ; and the body
and framing should have two coats of varnish ,
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Construction

of

Primary

Batteries .
By “ A. M. I. E. E.”
EFORE commencing to construct a primary battery

working. I will endeavour in the following articles
to explain in as concise a form as possible the meaning of
the electrical terms used with batteries, it being very
essential that the amateur should understand them.
Electro-motive Force ( written E.M.F. ).—This is defined
as the force which moves electricity from one place to
another, and may be compared to pressure as applied to
the flow of water in a pipe. This force depends entirely
on the number of cells , and not on their size, shape, or
size of plates.
Resistance.-All substances resist the flow of electricity,
the amount of resistance depending upon the nature of the

Zn

larger size and placing them closer to each other in the
cells ; ( 2 ) joining up the cells in parallel ( Fig. 2 ).. With
regard to Fig. 2, the E.M. F. of the four cells is only
equal to that of a single cell , but the current will be
greater as their internal resistance is only one - fourth of a
single cell .
Connecting Batteries in Series and Parallel.- When
cells are connected in series one important point must be
remembered —the negative plates (the copper or carbon )
of all the cells should be the same size, the area of the
negative plate surface determines the power of the battery .
If the negative plate of one cell is of a smaller size
than the rest, the combined E.M.F. of all the cells will
be as though all the negative plates were the size of the
smallest one. When connecting cells in parallel any
small difference in the size of the plates or cells does
not matter very much, but all the cells must be of the
same type, andof equal E.M.F. If one of the cells has
a weaker E.M.F. than its neighbours, the stronger will
reverse the current of the weaker, less current will be
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Fig . 1. -CELLS CONNECTED IN SERIES.
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Fig. 2. -CELLS CONNECTED IN PARALLEL.
substance. It is usual to speak of two kinds of resistances
when referring to batteries, viz. -internal and external.
The former is caused by the resistance of the plates and
liquid within the cell ; the latter is the resistance of the
connecting wires and the work itself. The best results
are obtained when the internal and external resistances are
practically equal.
Current. - Beginners must be careful not to think that
current and E.M.F. mean the sane thing. The relation
ship which exists between E.M.F., resistance, and current
must be distinctly kept in view. Current is proportional to
E.M.F. and inversely proportional to resistance. Double
the E.M.F. and you double the current ; double the
resistance and the current is halved . But doubling the
number of cells connected in series ( Fig. 1) --say from
two to four only doubles the E.M.F. and not the current;
because the resistance has been increased by the internal
resistance of the cells which have been added. There
are two methods of increasing the current from
primary cells : ( 1) the employment of battery plates of

obtained than if the weaker were off altogether, and the
stronger cells will be exhausted sooner.
Electrical Units. - E.M.F . resistance and current have
each a unit . The unit ofE.M.F. is called the “ volt,"
and is about equal to the force of a Daniel cell. The
vnit of resistance is called the “ ohm ,” and is about equal
to the resistance of 129 yards of copper wire 1-1oth in .
diameter. The unit of current is the ampère ; the
pressure of one volt sending a current through a
resistance of one ohm produces a current of one
ampère.
The ampères vary directly with the
E.M.F. , and inversely with the resistance of the circuit .
This is expressed by the formula known as Ohm's law,
viz ., C = E, where
R
C = current in ampères.
V. E = E.M.F. in volts.
R = resistance in ohms.
Polarisation . It is most desirable when using a bat
tery that the current should remain constant, but this
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result is never achieved in practice, due to the copper or
carbon becoming covered with a film of hydrogen gas,
which prevents contact between the liquid and the plate.
This is called polarisation. Further, hydrogen gas being
positive and copper or carbon a negative substance, an
opposing current is thereby produced which weakens the
original current. Another cause of the stoppage of the
current is the formation of sulphate of zinc - i.e., zinc
dissolved by sulphuric acid ; this increases the internal
resistance of the cell. The constancy of a battery must
not be confounded with its duration. Duration is a matter
of materials and depends upon there being sufficient to
maintain the battery in action during the time its current
is required. The size of the cell plays an important part
in this respect.
Before commencing upon the construction of primary
batteries, a few words on the handling of acids will not
come amiss. All acids should be contained in glass.
stoppered bottles and labelled. In making up solutionsa
graduated measure is absolutely necessary, an 8 oz. size
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Fig . 3. - ELEMENTS
OF SMEE CELL.
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paraffin wax for about a quarter of an hour, then put to
drain , and , when cool , a cut is made down the centre
( 234 ins. long) with a fret saw . The foil is fixed into this
saw cut by means of small wooden pegs, care being taken
to handle the foil very carefully to avoid rubbing off the
platinum. The bottom edge of the foil is stiffened by
means of the small strip of wood shown at Wi , Fig. 3. A
binding screw must be soldered to the top edge of the
silver foil and the joint painted with enamel. The two
zinc plates should always be narrower than the foil to
allow the free escape of gas. A suitable size for the
battery under consideration is 5 ins. long by 24 ins.
broad . They are clamped one on each side of the wooden
bar by means of a brass clamp, which also acts as a
terminal .
After suspending the plates in the jar by means of the
bar of wood, which rests on the edges, a solution of one
part sulphuric acid to ten parts water is poured into the
cell until it is three-parts full. The cell is now ready for
work , and will be found very useful for working medical
coils, also for the electro -deposition of copper, silver, and
gold . It being free from polarisation , will be found very
constant in working, and also free from unpleasant fumes.
Chloride of Silver Cell. — This cell , which is often used for
testing purposes, because of its portability and compact
ness has zinc for its positive element and chloride of silver,
laid on silver foil, for its negative element . The contain
ing vessel may be of vulcanite, or a glass tube 3 ins. long
and i in . diam . The zinc takes the form of a cylinder
cut out of a sheet and well amalgamated , a lug being left

W!
FIG . 4. - CONTAINING
VESSEL OF SMEE CELL.

being very handy. A solution is said to contain so many
parts of acid in so many parts of water - for example, one
of acid, ten of water. This means that one fluid ounce of
acid is to be mixed with ten fluid ounces of water.
Measure off the water first by means of the graduated
measure, and pour into a wide-mouthed bottle ; then
add the required amount of acid , stirring with a
glass rod . Label the bottle : I acid ; 10 water.
When handling acids it is a good plan to have a basin of
water close by, into which to plunge the hands after acci
dental contact with the acid . Ammonia is also useful to
take out any stains caused by the acids on the clothes.
Construction of Single Fluid Cells.- Wewill commence
with the construction of single fluid cells.
The Smee Cell. - In this cell , zinc is used for the posi
tive, and platinised silver foil for the negative elements.
The containing vessel ( Fig. 4 ) can be of glass , vulcanite, or
earthenware, and may be either round or square. If
square, a suitable size is 42 ins. by 3 ins. by 1 5.8ths in.;
if round, 572 ins . by 3 ins. The platinised silver foil
may be bought ready for mounting in the battery, or the
amateur may, if he_prefers, purchase the foil and
platinise it himself, The foil having been obtained as
thin as possible , must be cut to the desired size ( say,
42 ins. long by 234 ins. broad ), then laid in a shallow
dish, and a solution of chloride of platinum poured over
it; the liquid is then gently heated over a spirit lamp or
Bunsen burner. The platinised silver foil is suspended
in the battery from a bar of mahogany, 4/2 ins. long by
1 in . square. The wood must be soaked in melted
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Fig. 5. - CHLORIDE OF SILVER Cell ,
on for connecting purposes. The zinc cylinder should be
about i in. long, and fit tightly into the glass tube.
To set up the cell insert the zinc into the tube ( Fig. 5 ),
then secure a plug of hard wood or cork in the bottom of
the tube at C by filling the space P with pitch or sealing .
wax. A strip of very thin silver foil is now wrapped
round a wooden roller, the size of a pencil. The silver
foil can be covered with chloride of silver in the follow .
ing manner : a small quantity of silver chloride is pro
cured from a photographer's, and made into a paste with
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water, adding a pinch of unslacked lime. A strip of
blotting-paper, the size of the foil, is covered with the
chloride of silver paste, and rolled round the wooden
cylinder, the paste being next to the foil. A piece of
muslin must be wrapped twice round the blotting -paper,
and secured with thread wound round several times.
A second plug ( C? ) of wood or cork is now prepared to
fit the tube and to support the wooden roller by boring a
central hole for this purpose. A solution of weak sal
ammoniac is now poured into the tube, and the top plug,
together with the wooden roller, is inserted into the tube.
Previous to placing the foil in position, a small hole is
pierced through the foil where it projects through the
plug , and a piece of annealed silver wire is fastened to it .
A copper wire is fastened to the zinc lug and the tube
filled up to the top with pitch. The E.M.F. of this cell
is l'19 volt, but the current is very small owing to the
cell being a small one.

How

to

Make a Model
Firing Gun .

Quick

( Continued from page 154.)
EFORE commencing the stock , which , it will be
B observed , is similar to that of a revolver, it should be
understood that this part of the model has been
greatly simplified . In the original guns the trigger doesnot
descend with the block , but is contained , along with other
mechanism , inside the stock and engages with the work
in the block as it ascends. It is impossible in the space
to introduce all the parts, and , moreover, they would be
so delicate as to render them useless for firing purposes.
If wished , the lower arm of the trigger and the stock may
be dispensed with, and the upper arm provided at its
ex remity with a hole to which a lanyard is attached , and
passed over a suitable bracket on the heel plate, and
rulled by the operator in that position. This method is
adopted in the Hotchkiss quick -firing gun ; but appears to
be more liable to accidental firing than the other. In Fig.
I l I shows the vertical view of the stock, the dotted line
being the depth to which it is cut away for the reception
of the trigger, when pulled ; J2 is a view of the same
part from underneath . The width of the slot, slightly
taj ered in its length is shown , the shaded part represent
ing the trigger.
It can be made from a solid piece of brass and have the
slot milled out , provided the necessary tools are possessed
for the purpose. The following method will perhaps be
found the easiest one , and though made of separate pieces,
will be found amply strong enough for any strain that may
be imposed upon it. First file a piece of sheet brass to
the shape of the sbaded part in Ji, and taper it towards
the rear end, the taper being the same as that on the
trigger, though the width, of course, must be greater to
keep the pieces on each side of this centre one clear of
the trigger. J2 will clearly show what is meant , the
dotted lines being the continuation of the taper. Now
file a piece of brass 3-16ths in . thick to the shape of the
whole of the stock, and solder it on the right-hand side
of the central piece, and on the opposite side solder a
similarly shaped piece a full 1-16th in . thick . It will be
seen in Ji that part of it is filled over the back of the steel
bar Dı ; this will suffice to keep the stock rigid when it
is fixed by a screw countersunk into the thicker side of
the stock as shown in 12. The stock must then be
rounded and finished similar to that of a revolver. It
may be milled diagonally with a fine slitting file or left
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smooth. Later , when the finishing of the gun is under
consideration, a method will be described for staining
this and other parts a permanent dark brown, thus
affording an effective contrast to polished steel and brass.
The casting of the framework for the recoil - box ( Fig. 9)
must have the two surfaces accurately ground and filed
to the requisite thickness , which is slightly under & in. ,
and is shown in the section under Fig. 9. Take care
when filing the inner edges of the frame to have them
perfectly square with the surfaces, otherwise those parts
of the mechanism which are fixed to these edges will be
thrown out of square. Before filing the outside edges of
the frame, the back of the box should be fitted. This is
made of k - in. sheet brass cut to the same size as the
rough exterior of the frame. File, and then grind it
sufficiently to obtain a true surface and fit with the frame,
and then mark it for the screws in a similar manner to
the way the breech block was done, so that the screws
will come in the centre of the framework ; allowance, of
course, must be made for that part of the frame which
remains to be filed. Pillar screws, the gauge of which
three dozen were ordered , are used and arranged in the
following order : five across both top and bottom , three
down the rear end , and two at the front, the latter being
arranged to clear the two large screws which secure the
box to the gun. The screws across the top and bottom
are kept in a straight line, no screws being used at the
curved corners of the box . As one screw will come very
near to the large one holding the spring () , it will require
shortening a little to clear. Those at the top and bottom
must be equally spaced , so that the screws which hold
the two slides in place may come equally between them ,
four screws being used in each of the latter. When the
back has been secured , the outside of the frame can be
filed, the edge of the back being done at the same time.
As the box is a very prominent part of the gun, the reader
should be careful to file the sides nice and square with
one another and with the back , keeping the rounded
edges square also ; where the latter meet the straight
edges a distinct line should be noticeable, and perhaps
the best way to obtain this result is, after nearly reducing
to size, to use a small file, holding the box in the hand
meanwhile.
The slot in the back in which the rocking shaft slides
to and fro is shown in Fig. 3, the centres of the two ends
being at M and Hi; there is a thin raised edge all round
it, which keeps the pawl M free of the back . File a
piece of thin sheet brass to 1-32nd in, thick to form this
edge, the size being a full 1.16th in . larger all round than
the slot. Drill two small holes in the back plate at the
centres M and Hi, and two corresponding holes in the
plate made to form the edge. Two brass pins passed
through these holes will suffice to keep the two in position
while soldering, soft solder being used. Then drill two
holes after removing the pins, a 5-16ths-in, at one centre
and a { -in. at the other, and tile away the metal between
the two. A milling cutter 5 16ths in . diam ., of the same
pattern as used to cut the slot in the breech block , will
now be required , unless, of course, the slot can be filed
accurately without using an appliance of this sort ; and
in this case the two holes drilled should both be 5-16ths
in. diam. If the cutter he used , fix it in the lathe and
introduce it into the 5-16ths-in. hole, and support either
the top and bottom edge of the plate with a piece of
wood parallel with the bed of the lathe, so that it will
act as a guide for milling the slot , the plate being kept
square with the tailstock , and pushed against the cutier
by hand .
Observe that there be no strain either above or beneath
the cutter which would be likely to cause it to cut away
from the centre line of the slot . The section of the plate
when finished is illustrated in Fig. 6. Any solder left
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round the edge should be cleared away, and file the face
of it true with the surface of the plate. The inner face of
the back can then be finished with a hone and water,
giving the former a circular motion, and thus producing
the finish commonly known as " snailing .” The two
slides are exactly alike, and, therefore, the bottom one
only has been inserted in Fig. 9, the section of both being
given in Fig. 6. These are constructed of 3-16ths in.
sheet, and will need little description. The two inner
faceswhich fit into the box and keep the lid in position
require filing nice and square, and when worked out
roughly, lay a dead smooth file down on the bench , and
then rub the work slowly over it , keeping one side
pressed up against the smooth edge of the file. The
edges then require bevelling, the front being rounded at
the corners, and the bevel continued round these curves.
The slides are not fastened to the frame until the lid has
been constructed . This ismade of 1-16th in. sheet brass,
which after being hammered as flat as possible, should be
filed until all marks are erased. The best way to hold it
while filing is to cut out a piece of hard wood to a suffi.
cient depth and size to hold the brass, and allow it to pro .
ject slightly above the surface of the wood. When ſled
to the requisite thickness, lay the frame over it and mark
the size for the lid, and file the edges which fit into the
slides only at present ; the edges will be better if the
sharpness is just taken off them , the lid will then work
smoothly. The slides can now be fixed, and while drill .
ing the holes for the screws, keep the lid between the
frame and the slide, so that the latter may be in the
correct position .
The details of the lid handle are fully given in Fig . 7 ;
it is made of steel , which should be turned first, the two
ends drilled and tapped while in the lathe, and then bent
to the correct shape. To do this successfully cut a piece
of hard wood , 11-16ths in. by 3-16ths in ., and fix it in
the vice, and after making the steel red-hot, hammer it
over the wood, using a small mallet. The steel piece
should be long enough to fit round three sides of the wood
that is fully it in. long, and when bent to shape, finish
with a piece of fine emery cloth , and then crocus powder
and oil. Now file another piece to % in . wide and
1-32nd in. thick , and drill two holes corresponding to
those in the handle, and then profile it to the shape in the
drawings. Lastly, drill another pair of holes in the lid
in line and square with the box , and pass two screws
( Swiss, pillar, gauge 10 ) through into the handle, which
must be tapped to this size. The heads, of course, will
require countersinking, though the thickness of the lid
will not allow of very much. Any projection of the
screws must then be filed off, or else they will catch on
the framework .
( To be continued .)
The English military balloons are lighter and more
compact than those adopted by any other Power. Other
nations use oiled silk for the envelope, but our construc
tors use goldbeaters' skin , which is very much lighter, an
envelope of 10,000 cubic feet capacity weigbing only
100 lbs. In addition to being lighter than silk, themem
brane is much more impermeable . The cable used to
connect the balloon with the ground is of wire , and weighs
but 87 lbs. for a length of 550 yards. The total weight
of a balloon complete, and capable of lifting two aeronauts,
is less than 2 cwt .; 10 which , however, must be added
the weight of the cable. Hydrogen is used for inflation ,
and is carried compressed in steel bottles, this arrange
ment being much more convenient than that of generating
it on the spot by means of chemicals. This store of com
pressed gas is the heaviest portion of the equipment, as
about 2 tons of bottles are needed to supply one charge
to a balloon. -Engineering.

A Native Indian

August, 1900

Turner at

Work .
UR readers will remember that a short time ago we
methods and appliances used by native turners in
India . One of our readers, Mr. Henry Bailey, residing
at Mozufferpore, in that country, has been kind enough
to send us a photograph showing a native lathe in actual
use, and this interesting picture we reproduce herewith .
It will be observed that the piece of work in progress - a
table leg, apparently — is supported between two fixed
centres, one of which is mounted on a post driven in the

B01FNE.
A NATIVE INDIAN TURNER .
ground, and the other on a horizontal block of wood,
which is wedged up from another post driven in the
ground on the outside. The work is caused to rotate
backwards and forwards by means of a stick and cord
which the turner works with his right hand . The tool is
supported on a long block of wood, which serves as a
tool- rest, and is steadied between the toes of the work .
man, the guiding being done by the left hand. Judging
by the finished table -leg lying in front of the lathe, which
appears to serve as a copy, the turner shown in this photo
graph is an expert user of his simple tools.
Some of our readers may be glad to hear of an exhibi
tion at which prizes will be offered for entries of model
steamers, yachts, etc. Particulars of such an exhibition
will be sent by the Shildon Horticultural and Industrial
Society, if a stamped addressed envelope be sent to
Messrs. Tomlin & Lothian , 1 , Wesley Crescent , Shildon,
Durham.
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SECTIONAL ELEVATION.
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PLAN .
QUARTER HORSE- POWER HORIZONTAL STEAM ENGINE.
ONE-THIRD FULL SIZE.

A 14 - h . - p . Horizontal High
Speed Steam Engine.
'HE accompanying drawings show a design for a
14 - h..p. horizontal steam engine. The size of the
THE
cylinder is 1/2 in. bore by 1/2 in . stroke, and the
speed at which the engineis intended to run is 450 revo
lutions per minute, the boiler pressure being 80 lbs. The
design in some respects is a departure from the usual
practice in small engines of this class. The cylinder is
bolted to an extension of the main bedplate, and is fitted
with a piston -valve instead of the ordinary form of slide
valve. " The valve- rod is screwed where it passes through
the piston-valve, so that the position of the latter can be
readily adjusted. The motion of the eccentric on the
crankshaft is transmitted to the valve by a rocking arm
which swings from a pin carried by a bracket bolted to
the bedplate. The crankshaft has circular discs in place
of the usual rectangular webs. This engine has been de .
signed by Mr. B. R. Wicks, 291 , Prospect Street , Bridge.
port, Conn ., U.S.A. , who will be pleased to supply any

of our readers with a complete set of full -size working
drawings in five sheets for i dol. 25c. , or 55. post-paid .
Mr. Wicks is also prepared to supply castings and parts
for this engine.
To measure comparative sound intensities , M.: F.
Larroque uses an electro -magnetic transmitter and
receiver, the latter containing a core of iron filings. The
sound is reduced to silence by suitably withdrawing a
portion of the core, and the silencing points of twosounds
are compared.
CAHORE
Messrs. Merryweather & Sons, Limited , have just
launched from their Greenwich Wharf a most powerful
steam Gre float for the Mexican Government , and the ves
sel will soon go through its trials. The pumps will throw
a 2-in. jet to a height of 350 ft., or as many as sixteen
smaller jets may be projected at one time. The boat is
fitted with compound twin propelling engines, and has a
most powerful electric search light on board for the pur
pose of penetrating smoke. The vessel is 78 ft. long,
with a beam of 15 ft., and it draws 4 ft. 6 ins. of water.
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The S.M.E. Medallists and
their Work .
( Concluded from page 147. )
Mr. E. W. Payne.
R E. W. PAYNE, whose model of an undertype

Class II. , served his apprenticeship with Messrs .
Michelmore & Reap, engineers and ironfounders, of
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it is practically only as a hobby that he now gives
vent to his enthusiasm for steam -engine building and
similar mechanical work. He is an Associate Member
of the Institution of Civil Engineers, and also belongs to
the Institution of Junior Engineers. He started model
making very early in his apprenticeship days, and some
fifteen years ago he built a fine model horizontal engine,
which was exhibited at the London Apprentices Exhibi
tion at the People's Palace and gained a bronze medal.
This engine we hope to illustrate and describe in a
ſuture issue. He has also built several other small
steam engines and boilers and some small dynamos, one of

FIGS. I AND 2. -PHOTOGRAPHS OF MR. E. W. PAYNE'S MODEL UNDERTYPE ENGINE.
Southwark , where he passed through the entire routine
which, in conjunction with the above-mentioned model
of the fitting and turning, pattern -making and smiths'
horizontal engine, was successfully used for electric light
shops. He then entered the drawing office of the
ing at home, twelve 8 C.-p. lamps being employed. He
well-known firm of Messrs. Matthew T. Shaw & Co.,
is at present devoting some of his spare time to the con
constructional engineers, of Cannon Street and Mill
struction of a model contractor's4 -coupled locomotive,
wall, with whom he now occupies a responsible posi
the gauge of which is 14 ins. This, however, will be
tion as engineer. His present professional duties are
chiefly built of wood, with the exception of the wheels,
almost entirely of a civil engineering nature , and
axles , and bearings. It is to run on a track in Mr. Payne's
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garden for the benefit of the younger generation. The
workshop in which all the model-making is done is a
spare room indoors, and , in the course of years, Mr.
Payne has equipped it with a very complete outfit of both
wood and metal working tools. The chief item is a
5 ? 2 - in. centre back -geared screw.cutting lathc with gap
bed. The mandrel is hollow, and is fitted with a ball
thrust bearing. There is also a small portable drilling
machine, a grindstone, and a well -fitted vice- bench. In
the following description of this latest model, which Mr.
Payne has kindly written for us, we may call aitention to
the great attention wbich has been paid to the design to
secure ample strength and rigidity in the working parts ,
combined with large wearing surfaces and ease of adjust
ment . The accuracy of the workmanship and the excep .
tional degree of finish mark this model as an especially
creditable production, and rendered it thoroughly deserv.
ing of the high award which it gained. We may add that,
when completed, Mr, Payne intends to put its running
powers to the test in working a small electric light plant
which he contemplates fitting up for use at home.
The following is Mr. Payne's description :-Having
always admired the undertype engine, fitted with loco
boiler, for its compactness and general
good appearance, it occurred to me some
years ago that a large size working model
of such an engine would be well worth
making, especially as it would be out of
the usual run of model maker's efforts.
The great obstacle , however, to the con
summation of my wishes was the construc
tion of the steel boiler, for, with the limited
plant and tools at my command, it was an
absolute impossibility to bend and flange
the steel plates of 4 in, thickness, such
az would be necessary for a boiler of the
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Cylinders :
H. P. 2/2 ins. diam .
x 4.in. stroke
Cylinders, 6
L. P. 334 ins.
H. P. steam ports 1/2 ins. *
ins. centre
in .
to centre .
H. P. exhaust
112
5
2
L. P. steam
16
2
Х
L. P. exhaust
Valve spin
dles, 14 ins.
Receiver pipe between cylinders 7s in .
centre to
diam . copper
Ordinary D valves and 3 rings to each
centre.
piston ...
58 in .
Diameter of piston rods
valve spindles
12
gudgeon or crosshead pin
58
116 ?
crankshaft
Length
I ft. 112 ins.
Diameter
pins
11. ins. x 1/2 ins. long
fly wheel 1 ft. 3 ins.; weight , 56 lbs.
II ins .
Length of connecting- rod between centres
3 ft. 6
bedplate over all
Width
i ft. 572
Height
5 .
334 cwt.
Approximate weight , engine only

FIG . 4. - BOILER.
The general design will be readily seen
in Figs. 1 and 2, which show the engine
in its nearly completed state without the
boiler. The latter is shown separately
in Fig. 4, and is 3 ft, 3 ins. long and 12
ins. diameter in the barrel, and weighs
about 2 cwt. It has an internal firebox
Fig. 3. - CRANKSHAFT, FLYWHEEL, AND MAIN BEARING CAPS.
10 ins. square connected with the smoke.
box by nine tubes 14 ins. diameter. The fuel to be used
size required to suit the engine I contemplated building.
will be coal gas, and the boiler will be clothed in the usual
This difficulty subsequently vanished when I became
way , with sheet-steel lagging outside suitably painted and
possessed of a suitably sized loco.boiler, made by a well .
varnished .
known small power boiler maker, and I then completed
Fig. 8 shows the bedplate which carries the firebox
my original design and working drawings of the engine I
of boiler on the raised portion round the ashpit next the
am about to briefly describe . The next thing to do, of
crankshaft. It is of cast iron with the seatings for the
course , was to make all the patterns for the castings with
cylinders, bearings, slides and valve spindle guides cast
all core-boxes, etc. This done, and the castings obtained ,
on in position. Its thickness being only 4 in. it has
work was started on them forthwith .
stiffening ribs on the underside to enable it to sustain the
The engine is a compound, designed for a working pres.
weight of the boiler in working order, also to resist , with .
sure of 120 lbs. per sq. in. and 300 revolutionsper minute,
out springing, the stresses which will be set up by the
and the following is a list of the principal dimensions :
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engine running, by it being moved from place to place,
or by it standing on uneven ground.
The ribs, and also the bosses for bolt heads, &c. , can
be plainlyseen in Fig . 6. Both these views of the bed .
plate are taken from photographs of the pattern from
which the casting was made.
The cylinders and valvechests are in one casting, with
all (ports, etc., cast in ; and the patterns of core-boxes,
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that no thrust is put on the 4-in. bolts that secure them ,
and it is impossible for them to shift out of position,
should the holding -down bolts slacken slightly. The
caps are fitted into the lower halves, so that the bolts are
relieved from all thrust, and this is clearly shown in
Fig . 5 at the right-hand side.
The crankshaft is ofmanganese steel, and was cut out of
a solid slab of that metal, 1 ins. thick , 37 ins. wide, and

FIG. 5. - GROUP OF PATTERNS.
covers, pistons, etc. , are shown in Fig. 5. This casting,
after having its various parts machined in the lathe, and
covers, pipe flanges,glands,studs, blow -off cocksand other
fittings fitted , was carefully adjusted and fixed in position
on the bedplate seatings, which had been accurately pre
pared to receive it. It was finaliy bolted down with four
ſ in . diameter turned bolts, which , however, do not take
any thrust, that being provided for by lugscast on the bed
plate, over which the cylinder casting is fitted. This

the required length , by drilling small holes close together
and cutting through them with a hack - saw , a method very
similar to the one described in the correspondence columns
of last month's MODEL ENGINEER ;but being a double
throw crank, of course, two throws had to be cut out in
stead of one. When the shaft was roughed out in the
lathe it was heated between the two crank throws and
twisted through a quarterof a circle to set the cranks at
right anglesto one another,after which the shaft was

Fig. 6. - UNDERNEATH View OF BEDPLATE PATTERN .
castingis also prepared to take on its top side the saddle
casting,
which will carry the smokebox end of boiler, the
pattern of which is not yet made.
The main bearings, cast in hard gunmetal ( these
patterns are shown in Fig. 5),are three in number, the
two outside ones being 2ins. long and the centre one
1/2 ins. long, all three being 13-16ths ins. diameter, and
fitted with syphon lubricators. They are fitted and bolted
into the three seatings cast on bedplate, in such a manner

finished off in the lathe and vice. This method of making
crankshafts, connecting -rods, & c., is far better and cheaper
for small work than using forgings, and a much sounder
job is obtained.
The connecting-rods shown in Fig . 7 are of themarine
type, and were cut from the same steel as the crank
shaft. After roughing out, they were twisted in the same
way. The big endsof therods, which are of a very com
pact form , are fitted with adjustable gunmetal brasses,
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and the curved faces of the caps are recessed or counter
bored to let in the nuts of the 12.in. studs which hold
them and the brasses in position . The holes for these
studs were drilled and tapped, and the studs fitted, before
the ends of rods were cut through, thus ensuring abso .
lutely true work.
The crossheads, which are solid with the piston -rods,
are formed in the same way as the big ends of the con
necting -rods, though, ofcourse, on a smaller scale, and the
cheese -heads of the 7-16th in. diam . bolts are sunk into ,
andthe lubricators are formed on the tops of, the cross
heads. The slipper on each crosshead is of gunfiletal,
and is fitted to an inclineda face formed on the bottom of
crosshead and held in position by two set screws, with
which it can be adjusted vertically by moving it back
wards or forwards along the inclined face, thus ensuring
perfect adjustment as wear takes place.
The slides, which are cast solid with the bedplate, are
of simple form and very large area , and provided with
oil drips at each end. The slipper works on a flat sur
face with planed guiding strips at each side, and a couple
of adjustable steel strips, } in. wide, I in. thick , are bolted
to the tops of the guiding strips to prevent any ten
dency to rise of the slipper at either end of stroke when
the engine is running dead slow .
The eccentric sheaves are cast - iron and keyed on shaft
in the usual way. They are shown, together with the
straps, valve spindles , eccentric rods, and crankshaft, in
Fig. 7. The keyway was cut in the lathe at the same
setting as the boring before the sheave was taken out of
the chuck. A slotting tool , specially made for this work ,
was placed in the slide-rest and the saddle of lathe moved
backwards and forwards by means of the rack and pinion ,
the cut being set by the surfacing screw , thus converting
the lathe into a slotting machine. The eccentric straps
are gunmetal ( the patterns will be seen in Fig . 5 ), the
halves being held together by two 7 16ths in . diameter
hex-head set screws fitted with lock nuts. The straps
have a circumferential recess bored in them to fit over the
rib turned on the sheaves, and are thus held in position.

Fig . 7. - CRANKSHAFT, CONNECTING -ROD AND
ECCENTRICS.
This is clearly shown in Fig . 7. The eccentric rods are
of the uſual type, and are of steel . They require no ex
planation, asthe illustration clearly shows their design .
Each valve -spindle works through a gunmetal guide
bolted to the bedplate , the sliding portion being turned
eccen rically to the spindle proper to allow of the bear.
ings being placed closer together than they could be if
the eccentrics and valve spindles were in a direct line.
This will be plainly seen in Fig . 1. The jaw which takes
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the little end of eccentric rod is fitted with a f in. diameter
hardened steel pin , on which the latter pivots.
The guide for the valve spindle on the low pressure
side is of simple character, but that on the high pressure
side is formed in the pedestal or bracket which will carry
the governor, the shaft of which will revolve vertically in
the pedestal, being drigen by bevel gear contained in a
box formed partly in the pelestal and partly in the bed
plate.
The work yet to be done on the engine comprises the
governor and throttle-valve , a few lubricators, pins , etc. ,

Fig . 8.- VIEW OF BEDPLATE .
the copper tubes connecting the blow - off cocks, and the
main steam -pipe and valve connections. The boiler will
then be taken in hand and fitted to the bedplate, the
saddle casting on cylinders fitted in position, all pipe
connections made , and injectors fitted ; finally the boiler
will be lagged and finished off complete. The gas-burn
ing apparatus will be quite separate, and will stand on
the bottom of the ashpit .
In conclusion , I wish to acknowledge the kind assistance
of my friend, Mr. C. E. Field , jun., of Streatham , an
amateur photographer of no mean ability, to whom I am
greatly indebted for the excellent photographs illustrating
this article, most of which were taken under very unsuit
able and difficult conditions, rendering the use of the
flash -light necessary .

The following interesting letter from New Zealand
appeared in a recent issue of the Engineer : - “ I write
these few lines in the hope that they may appear in your
valuable paper, and be the means of letting some good
English workmen know how good a chance there is in
New Zealand of such men doing well out here. The men
I should most recommend coming here are turners, fitters,
and blacksmiths ; if compečent tradesmen, their wages
are from ios. to 145. per day of eight hours. Now this
may not seem very high figures, but when taken into cort
sideration with the conditions and cost of living, they are
not to be beaten . Some of the advantages are asfollows:
Forty -eight hours per week , Saturday half- holiday, cheap
land and houses, free schooling for the children , cheap
and good food and clothing. Quarter-acre sections of
land can be had for about £ 40 and upwards, and a nice
house costs about £ 300, or can be rented for 75. 6d, per
week ; season ticket train fares in all directions, 5s. per
month ; the best meat in the world , 2d . to 3d . per lb.;
bread, 4d.; tea and sugar equally cheap. Clothing is all
cheap and good . On account of the enormous strides in
gold dredging, there will be a huge increase in engineers'
work , I employ some scores of men, and almost all of
them live in their own houses, which they have long since
paid for ; many of them keep a horse and cow , and some
of them own and let houses. This will never be a good
country for large capitalists, but everything goes to make
it a working.man's paradise.”
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A

High - Speed

Train .

T'fakingin series of experiments with
a passenger
train which is intended to diminish the resistance
of the air current produced while a train is in motion,
also to lessen the resistance of head winds. Special cars
have been designed by Frederick V. Adams, of Chicago
and the engineers of the Baltimore and Ohio
have given
the plan much consideration. The general shape of the
passenger coach bodiesproper approaches the cylindrical.
The top is composed of both wood and sheet iron , and is
almost semicircular. The sides of the coach are not dif
ferent from those of the ordinary American railway car ,
but they are carried down by additions on either side
below the sill of the car floor, extending to a point a few
inches below the axles, or about 14 ins. from the rail.
The hanging sides , as they might be termed, slant slightly
inward , and are built of the same material as the sides of
the car.
The space between each car is closed with a modifica
tion of the usual fexible connection between corridor
coaches, the whole cross section being included . Doors,
which slide up and down in grooves, give admission to
the platforms at the ends of the coaches. All of the
coaches, with the exception of the rear car, are modelled
after the same pattern . The latter is narrowed at the
rear end until just enough space is left for a single door,
the sides and roof tapering gradually to the end . The
interior of the train is similar to that on the standard
American railroads.
The tender, instead of being open at the top, with the
water -tank in the rear, upon which is built the fuel plat
form , is covered with a roof which connects with the
baggage car, and also fits closely to the cab of the loco
motive proper. The tender is provided with a slide in
the top , through which the wood and coal are dumped,
while the water is stored in two tanks which extend along
the sides of the tender, being separated by the fuel. The
compressed -air pipes , steam pipes, and lighting apparatus
are installed in the usual manner, compressed gas being
used for illumination , and the air brakes and steam pipes
connected with each car by patent rubber couplings . The
plan of ventilation , however, differs radically from that
now in use in the United States. Air is received through
openings in the front part of the tender. The movement
of the train draws it through the coaches, giving what is
claimed to be an ample and steady ventilation ; while by
the arrangement of the air ducts it is claimed that dust
and cinders are practicallyeliminated from the interior of
the coaches. The windows cannot be raised or lowered,
and are set Alush with the sides of each car , in order that
no resistance may be offered by the window casings,
When the train is made up it presents a continuous wall
on the side, there being no openings even half an inch in
size. The false sides which are built below the car sills
are utilised for storing luggage, tools, & c.
The tests which have been made of the train were for
the purposeof demonstrating its speed on heavy grades
against head winds and with smaller locomotives. What
is known as a second -class passenger engine, weighing
50 tons, with driving-wheels 5 ft. 6 in . in diameter,
was used in the first series of tests. Although the train
consisted of six coaches, each nearly as heavy as one of
the American Pullman cars, a grade of 70 ft. to the mile
35
was covered, we are told , at a sustained speed
miles an hour. On a fairly level track , we are informed
that 372 miles were covered in 212 minutes, and 18
miles in 16 minutes. An engine of the same class, pull
ing the same number of ordinary passenger coaches, has
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been tested, with the result, it is said, that the highest
speed attained on the 70 ft. grade was 20 miles an hour,
while the best time made upon the level surface was not
more than 45 miles an hour. So far, nothing has been
done to lessen the resistance offered by the atmosphere
by the front of the locomotive. It is intended, however,
to construct engines especially to overcome this resist.
ance byattaching wedge -shaped metal shields, which will
extend from the pilot to the top of the smoke-stack . The
claim of the inventor, however, is that much of the en
2.gine-power is lost when a train is ir motion by the air
currents between the cars. He also claims that the air
rushing under the train is another drawback to traction,
which is overcome by lengthening the sides.
The experimental train referred to has been completed
at the Baltimore and Ohio Railroad shops, near Balti
more, and is to be hauled over various railroad systems
in the United States, with the view of further testing its
merits. It is stated that railway experts believe that 100
miles an hour can readily be made, including stops,
where the train is drawn by one of the first-class passenger
locomotives weighing 90 and 100 tons , such as are now
in use on the Baltimore and Ohio and the Pennsylvania
Railroads. — The Engineer.

How to Make a Morse Telegraph
Key and Sounder .
BY “ W. R. R.”
EYS and sounders can , of course, be obtained at a
reasonable cost from electrical supply dealers, but
K
it is always more interesting to make one's own
apparatus. The author has made the instruments here .
with described, and they work admirably, and are practi.
cal for short distances or for experimental work. The
dimensions here given are those of the author's instru
ments, but these may be varied to suit special require.
ments or fancies. Both key and sounder could be mounted
on one base, thus forming a combination instrument, and
many other schemes will suggest themselves to meet
The necessary tools and material are
individual ideas.
few , and probably are in the possession of most of the
readers of this paper.
First, to make ihe key. Cut out a piece of wood, the
kind depending on what you have and what you want ,
572 ins. by 37 ins. by 'a in ., and give it a good finish ,
binding
shownnt in Fio neatly . Procure two
instrume
your as
so that posts,
in
I,
end of base bore a hole large enough for screw of binding
post. Sink the binding posts in bottom of base, as
shown ; 1/4 in . from one end of the base bore a hole,
through which insert a piece of wire, first making a groove
from this hole to binding -post hole on bottom of base.
Near the hole on top drive in an upholsterer's tack
( U , Fig. 1 ), and around this wind the end of the wire.
Now drive down the tack and fasten the other end to the
binding post nearest it. Take a piece of spring brass
in . wide, and in one end bore
4/4 ins. long and about
two holes ; one 4 in. from end and large enough to take
the binding-post screw, the other about 34 in . from the
end, large enough for a 72 in. No. 5 round -headedi brass
screw , or any other small screw obtainable. About
4 in. from the other end bore a hole for a screw not more
than 38 in. long and any diameter up to 3-16ths in.
Bend the brass into the shape shown in Fig. I ( the spring
K ). Now take as shallow a spool as you can get, and
cut it in two, a little one side of the middle. Plug the
hole in the smaller piece. Fasten this by means of a
screw to the brass spring at the end which has but ione
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hole in it ( H , Fig. 1 ) . Fasten the brass to the base by
the binding post ( B ) and the screw (s), as shown in Fig. 1.
About an inch from the handle drive a double-pointed
tack (d t') into the base to limit the play of the spring and
regulate the distance between the contact points at U.
To add to the appearance of the key, a piece of hard
rubber may be glued to the top of the key .
To make thesounder will require about half-a -pound of
No. 24 magnet wire (any wire about that size will do ).
A base, 8ins, by 4/2 ins. by 4 in ., is made from any
obtainable wood , and to this are screwed two uprights
( U in Fig. 2, and U , V , Fig. 3) , 2 % ins. from one end
and 1 in . apart. These are 258 ins. high, and have holes
24 ins. from the bottom for the pivot ( P, Fig. 2, and
P, P , Fig. 3 ). The best thing for a pivot is a piece of a
knitting needle. Make the bar (SR, Figs. 2 and 3)
4 ins. long, } in . high and g in. wide. Around one end
put a piece of spring brass for about fin. on top around
the end and 3 in . on the bottom , as at b s, Figs. 2 and 3 ;
I in. from end fasten by two screws the piece of strip iron,
2/2 ins. long and about in . wide (C B , Figs. 2 and 3 ).
Take a piece of brass 3 ins. long, and fin. from one end
bend at right angles ; then about 12 in . from this end
make another slight bend ( S B, Fig. 2 ). About 4 in.
from end ( s) bore a hole large enough for a 38 in . screw .
This is for the regulating device. This is for regulating
the tension on SB ; the construction of this is easily seen
from Figs. 2 and 3. R is a block of wood , h is a piece
of wire fastened to R and bent into the shape of a hook
to hold the elastic band (e) passed over wire E in H S.
Procure two 3 in. screws, 38 in. in diameter. Take some
Bristol board and cut a strip 14 in . wide. Cut out of a
18 in. board four discs ( M , M, Figs. 2 and 3) 1 in. in
diameter, and with a hole in them a full 38 in. diameter.
Take about 1/2 in . of the strip of Bristol board and get the
formof the screws by wrapping it aroundthem. The ends
will lap over, secure them with glue. Now slip the discs
over these tubes (b b, Figs. 2 and 3 ), one at each end ,
and glue them fast, and when dry shellac the whole spool.
These are for the magnet windings. Wind about ten
layers of the No. 24 wire on these and be sure to leave
a little wire at both ends to allow for connecting up . Slip
these spools on the screws and screw them (s , Fig. 2 ;
S, S, Fig. 3 ) into the base 338 ins. from the end on which
you erected the supports V and V, and 178 in. apart from
centre to centre. Connect these screws at the bottom by
a yoke of iron ( A, Fig. 2 ). Out of a board 58 in. thick
cut a piece the shape and dimensions of HS (Figs. 2 and
3). Cover the surface F with a piece of metal. Bore a
hole in the projecting part for a regulating screw RS
( Figs. 2 and 3 ), and also insert a regulating screw in bar
SR to strike on metal F, as shown by Ri Si Binding
posts should be placed at the end of the base as shown
( B , B). The magnets should be wound the same way and
the beginning of one should be connected with the end of
the other, the other ends being connected with the binding
posts, as shown by W , W and W, W ( Figs. 2 and 3 ).
Washers should be put between bar SR , and the supports
U, U.

Mr. Howard Farmer, of the Polytechnic, who is
well known as an authority on matters photographic, has
adopted the following device for use in the photo
grapher's dark room. An electric lamp is placed in a
glass jar, and this glass jar again in one whose diameter
is just a quarter of an inch greater. The space thus left
(between the two jars ) is filled with a solution of 6 per
cent. of bichromate of potash and water. The whole
system is covered with a suitably designed board . It is
claimed that the plates are in no way fogged when this
light is in use .
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For the Book - shelf .
( Any book reviewed under thisheading can be obtained from The
MODEL ENGINEER Book Department, 6 , Farringdon Avenus
London , E.C. , by remitting the published price and cost of
postage.)
UP-TO- DATE DOMESTIC AND INDUSTRIAL APPLICA
TIONS OF ELECTRICITY. By “ ALPHA ." London :
S. Rentell & Co. , Ltd., ?, Exeter Street , Strand ,
VER
W.C. Price is. Postage 3d.
The amateur electrician in search of a “ fresh fieldsand
pastures new ," in which to display his talents, will do
well to study this volume of electrical curiosities. It is
devoted to the enumeration , in a naïve chatt; manner , of
a host of electrical devices which have been applied to
the furtherance of domestic comfort, or, occasionally, the
reverse. There are enough weird experiments and start
ling applications of electricity in the book to keep an
energetic young scientist busy for many a long day, and a
mass of interesting facts which make good reading for
others scientifically inclined .
STENCIL CUTTING AND STENCILLING. No. 23. “ Use
ful Arts and Handicrafts ” Series. London :
Dawbarn & Ward, Ltd., 6, Farringdon Avenue,
E.C. Price 6d . Postage id.
One of the best and most practical of this series is the
little book on stencil cutting. It contains not only varied
and commendable designs, but a vast amount of sound
information on methods and work ; indeed, the art of
stencilling is herein treated in a comprehensive manner in
a small space, but is so well done that not a word is
wasted and nothing essential left unsaid . Those who
have a fancy for decoration by means of a beautifully
simple yet ihoroughly legitimate art should send for
“ Stencil Cutting and Stencilling ” without delay.
The Locomotive Magazine summer number, will con
tain a verycomplete account of the locomotive exhibits at
the Paris Exhibition. There will be numerous illustra
tions of the various engines, and a magnificent full
page coloured plate of the fine express engine, " Claud
Hamilton,” G. E. R. , as well as photo tint engravings of
the N.E.R. and M.R. Company's engines. It will be
ready at the end of July, and can beobtained through
Messrs. Dawbarn and Ward, Ltd. , 6, Farringdon Avenue,
E.C. , price 6d. , post free 7d.
The action of stray electric currents on water
pipes has been investigated in Newark , a town in New
Jersey, by Mr. M. R. Sherrard , the superintendent of
the water department. He found that a 24.in. main has
been carrying a considerable current at 15 volts. One of
the joints was cut out and examined . The lead seemed
to be in good condition, but the spigot end of the pipe
had been acted on to such an extent that the soft iron
could be scraped off and cut with a penknife. No leaky
joints have yet been detected along this line, but it is
ſeared they may be found in a short time. - The Engineer,

Some remarkable figures demonstrating the economy of
mechanical traction for tramways were given at a meeting
of the Metropolitan Street Railway Company of New
York . It appears that although only 86 miles of road are
under mechanical operation as against 131 miles operated
by horses, there were obtained 26,084,314 car miles from
the mechanically operated for the period of nine months
ending March 31st, 1900 , as against only 7,738,845 car
miles from the horse lines. The gross receipts from
passengers during the same period were £ 1,742,000, as
against £ 376,550. It costs 19:43 cents. per car-mile to
operate by horse traction, as against 13 cents. per car
mile by electric traction. - The Engineer.
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Visit TO SWINDON WORKS.
" HURSDAY, June, 21st, did not open auspiciously,
*:
was both the longest day and the occasion of the
visit of the Society of Model Engineers to the Swindon
Works of the G.W.R. And yet it rained ! The first
drops fell soon after the saloon carriage, conveying our
party, had got fairly clear of the suburban stations of the
West, and, thereafter, the country was viewed “ as in a
glass, darkly," through the rain -splashed windows of the
carriage. But the way did not seem long, and, probably,
three-quarters of the travellers hardly thought about
climatic conditions in the discussions which raged about
early locomotives, speeds, and that ilk ; and so we
arrived — exact to the minute — at our journey's end.
It would be no use asking the writer to describe the
Swindon Works ; he is content to remember that the
shops which comprise it covered several acres in extent ,
and appeared to comprehend every mortal thing that a
railway can possibly require. The most important part
of the whole—the erecting sheds — were perhaps hardly
noticed by the members, owing to the very magnitude of
the operations therein conducted. While it was impos
sible to look much at detail , it was not difficult to gain a
fairly clear idea of the tout ensemble and a few of the
novel processes, the clever machines, and high skill
involved
in turning out a “ Lord of the Isles or an
66
Agamemnon ,” got fixed in the memory. The wheel
shops, machine shops, foundry, smithy, rolling mills,
boiler shops, engine sheds, millwrights', pattern-makers',
and carpenters' shops were visited in turn, and each
showed something worth remembering by the enthusi.
astic visitor. Interest centred in two spots especially.
The first was the paint shop, where we saw one
of the future giants of the Western road, yclept the
“ Blasius," which “ Model Engineers ” will watch
with a caressing interest in her future career, for have
they not stood on the ample footplate and handled the
regulator for themselves ? Then in a corner by themselves
we found two “ iron horses " whose names will live in
history, the “ Lord of the Isles " and the “ Pole Star,"
on their few yards of broad gauge rail, awaiting their
transference to their resting -place in the South Kensing :
ton Museum .
The inspection took up the whole day, with the excep .
tion of an hour for lunch , and very reluctantly we left
when the works closed down. Votes of thanks wer e
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passed to our guides , Mr. Moore and Mr. Lever, who
spared no pains to show everything of interest, and the
party adjourned for tea. After that function the memº
bers were entertained by the New Swindon Junior
Engineering Society, who had ready for inspection an
excellent collection of models. Amongst others might
be mentioned models of Great Western Railway locomo
tives, one of which was largely constructed of glass so
that its internal arrangements were visible, horizontal
and vertical model steam engines, a fine model yacht, and
other items of much interest.
Once more votes of thanks to our hosts, and we
tramped back to the station through the wet streets. In
spite of its reputation the day was closing in early when
we foregathered in “ our saloon ” to get through some
formal husiness. First, a hearty vote of thanks to Mr.
Wm. Dean and Mr. Church ward for their kind permission
and excellent arrangements for the visit to the works ;
then the election of three new members, and finally
announcements. Discussions on all subjects, cigars and
reflection, whiled away the time till Paddington was
reached and the " Swindon visit ” a thing of the past.
Unfortunately , snap -shots taken in the rain are rarely
presentable. Verbum sap. !
The illustration which heads this report has been kindly
lent by Mr. F. Moore, 102A, Charing Cross Road , who
is a member of the Society.
VISIT TO PINNER.
The visit to Mr. F. P. Kirton's house and workshop
took place on Saturday, July 7th, in splendid weather.
The members were met by Mr. Kirton at Pinner Station,
and soon reached his house, where they were welcomed
by Mrs. Kirton, and immediately led to the excellent
workshop. The special object ofattention was a scale
model locomotive of the G.N.R. single-wheeler type, in
course of erection, the castings, etc., being supplied by
Messrs. W. Martin & Co. The workshop and tools
which Mr. Kirton owns also came in for their share of
interest, all being excellently arranged and in the best of
order . Members were also called upon to view a small
model track, specially erected for the benefit of Miss
“ Fairy ” Kirton, aged 6. This rising young engineer
showed the visitors the method of running the truck and
working points and signals with all the confidence of a
traffic superintendent. The members were handsomely
entertained at tea in tents erected for the party, and their
appreciation was shown in a hearty vote of thanks passed
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to Mr. and Mrs. Kirton. A suitable acknowledgment
was made by the host, whilst Miss “ Fairy " “ hoped they
would come again .” After spending a further enjoyable
time in the garden, the party broke up, and the visit
came to an end.
DATE OF NEXT MEETING.
The next indoor meeting of the Society will take place
on Monday, September roth. Detailed arrangements for
this and future meetings are in course of preparation, and
will be announced in a later issue.
LIST OF MEMBERS.
A list of members, library rules, and list of books in
library, is now in course of preparation, and will shortly
be issued to all members. Two or three letters sent to
members of the Society have been returned through the
post ; the secretary will be glad if these members will
send him their new addresses as soon as they see this
note.
PROVINCIAL BRANCHES.
BRADFORD. –The usual meeting of the above branch
was held on July 2nd, 1900, at the Coffee Tavern ,
Tyrrell Street , Bradford , at 8 o'clock. There was a
good attendance. Mr. T. Wilson took the chair. After
the usual business had been dispensed with , the chairman
called upon Mr. Pell to explain the cut-off valve on a
model which he had made. After a short discussion the
proceedings terminated at 10 o'clock. The next meeting
will be held on Thursday, August 2nd , 1900, at the usual
place and time. - JAMES H. LAMB, Hon. Sec. , Holly
Bank , Thornbury .
LIVERPOOL.— The third monthly meeting of this branch
was held at the Balfour Institute, on June 12th , a large
number of members and friends being present. The
chief feature of the meeting was the exhibition of models,
which included a splendid model of the White Star liner
Majestic, by Mr. Rimmer ; a large and well-made hori.
zontal engine and 30 c.-p. dynamo, by Mr. Dawson ; one
of Mr. Croker's well-known launch engines ; the hull of
a torpedo boat, & c. , by Mr. Hastings ; a vertical steam
engine by Mr. Bootle, and various others. The Majestic,
which was over 7 ft . long, and was very complete, even
to the smallest details, was shewn under steam during the
evening. After the various models had been inspected,
the minutes of the previous meeting were read over and
passed, and it was decided to alter the date of holding the
monthly meetings to the first Wednesday of each month
instead of the first Tuesday. Mr. Dawson then proposed
a hearty vote of thanks to Mr. Rimmer for the trouble he
had taken in showing his model in operation, and this was
seconded by Mr. Croker. The meeting terminated at about
10.15 p.m.- The fourth monthly meeting of the Liverpool
branch was held at the Balfour Institute, on July 4th , when
there was a very good attendance of members and visitors.
The first item on the programme was the exhibition of
models, which included alarge model steamer, the Hawk
(which was over 6 ft. long ), by Mr. Rimmer ; a large
vertical boiler, horizontal steam engine and dynamo, by
Mr. Dawson ; a launch engine by Mr. Croker ; castings,
etc., of model locomotives, by Mr. Dawson and Mr.
Kirby, and many others. During the evening Mr. Daw
son's engine and dynamounderwentsome very satisfactory
trials, steam being supplied by the boiler of the Hawk,
and Mr. Croker's launch engine was also shown in opera
tion. After the minutes of the previous meeting had
been read over and passed , Mr. Hastings proceeded to
give a very interesting description of the engine for his
new model torpedo boat, his remarks being clearly illus
trated by numerous sketches and diagrams. Mr. Croker
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then proposed a hearty vote of thanks to Mr. Hastings,
and the meeting terminated at about 10.20 p.m. - The
next meeting will be held in the Recrea ion Room , at the
Balfour Institute, Smithdown Road, Liverpool, on August
ist , at 7.45 p.m. , when there will be another exhibition
of models (both finished and unfinished , but more particu
larly the latter ), and a general discussion will take place
on any difficulties experienced by members in connection
with their work .-- FREI. T. STEWART, Hon . Sec. , 14 ,
Adelaide Road , Kensington , Liverpool.
MANCHESTER AND Salford. — The usual monthly
meeting of this Society was held at the “ Marsden Café ,
Marsden Square, Manchester, on Monday, the 2nd July,
fifteen members being present . Mr. Blackham was voted
to the chair. After various correspondence had been
read and submitted to the meeting, a new member was
proposed and elected , which goes to show the steady
growth of the Society. Mr. S. L. Thompstone brought
with him his new model, 1-5 h.p. horizontal engine in
brass. In the fitting and manufacture of this engine, the
neatest of workmanship is shown and met with general
approbation from all present . The model was kept work .
ing for some time by compressed air, through a vertical
boiler of equally good workmanship. Mr. Harper then
exhibited a neat model, i-in. bore, 78 - in . stroke, direct
acting marine engine , with mahogany lagged cylinder,
with unique reversing motion, which he explained had
been run under steam at 1,500 revolutions per minute ,
and was about to be fitted into the hull of a model steamer
in course of construction . On the table was shown a
372.in. stroke double- crank shaft, by Mr. Henry Black
ham , applicable to a launch engine ; Mr. Norris brought
a set of steam -bammer castings, and the barrel of a model
4-7 gun of the Powerful type as used in Ladysmith . Not
the least interesting and entertaining item in the evening's
business was a practical demonstration of Morse telegraphy
by Mr. Hunt and Mr. Wood , with instruments of their
own manufacture. Various messages were telegraphed
across the room to the great delight of the members. A
vote of thanks to the Chairman and exhibitors brought
the meeting to a close at 9.45. The date of the next
meeting will be made known to members by post-card. CHARLES L. THOMPSTONE, 2, Manley Street, Higher
Broughton , Acting Secretary.

Mr. E. J. Armstrong , writing in the American
Machinist, draws attention to the fact that in the well
known straight-line engine all steam joints, including the
cylinder and valve.chest covers, are made with simple
turned or planed surfaces in direct contact, no scraping or
grinding being done, and no packing, red lead, or any
kind of cement being employed. No special care is
taken in machining the joint surfaces, but the areas in
contact are kept narrow. Such joints have been used at
the works for very many years, and have proved tho
roughly steam - tight , even understeam pressure of 150 lbs.
per square inch .
The present tendencies in American locomotive prac
tice, according to Engineering, point to a very general
use of compound engines. Very heavy and large locomo
tives of the ordinary type are also being much used , in
spite of the complaints of the permanent way departments.
The more frequent use of poor coal is also leading to the
adoption of wide fireboxes, and the enormous quantities
of fuel needed for some of the heavier passenger engines
is raising the question as to whether it may not be neces.
sary to provide two firemen to do the work . Piston
valves are much in favour, and it is possible that on
certain lines these will be adopted on all new engines.
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Edinburgh and
M , Y.C . Boats ,

Leith

TE are indebted to Mr. Alex. Flockhart, of the
W Edinburgh and LeithModelYachtClub, for the
accompanying photograph . This should be of
special interest to MODEL ENGINEER readers, as the left
hand boat is built from Mr. Paxton's design , which
appeared in our issue of January last . Mr. Flockhart
says : “ The photo shows a new boat built by Mr.
Harper, sen . , with teak and yellow pine planks, from
Mr. Paxton's design given in THE MODEL ENGINEER,
and it looks a very smart yacht. Owing to its youth I
cannot say anything about its sailing qualities ; it is so
young, in fact, that Mr. Harper has not got a name for it .

also state here the members of E. & L.M.Y.C. have
three sets of sails - one set for ordinary weather, one set
for half gale, and one set for storm or full gale.
Model Yachting Correspondence.
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired, butthe
full name and address of the sender hould invariably be
attached, though not necessarily intended for publication.
Communications should be written on one side ofthe paper only .)
The L. & S.A. Rule.
TO THE EDITOR OF The Model Engineer.
Sir , — The photograph you publish in your issue for

Vcov Model Built prom lir. ? ' urton's Design,
EDINBURGH AND LEITH MODEL YACHTS.
I have no doubt , however, that it will soon make a name
for itself. Its class in the E. & L.M.Y.C. is third . It was
intended to make it a Class II . boat when finished , but
after having it measured its ficating surface was iwo
inches within the third class , so that it has to allow two
minutes in a one-hour time limit race to the white boat,
which is Class II . This is the Dean , owned by myself.
Its measurement is four inches inside its class. It is now
one year old , and has sailed well , winning two firsts and
two specials and one third. The length overall is 3 ft. 6 ins. ;
beam , 10 ins.; depth , 94 ins.; with a steel fin 6 ins. broad
and 20 ins. long, and No. 14 gauge lead — 8 lbs. , and
weight altogether 18 lbs.
It is fitted with all the latest
improvements, self- acting rudder , boom and mast fixings,
gaff, joint, jib and fore sail sliders, with unrestricted sail
area, which gives the owner the chance of knowing what
his boat can carry in the different wind pressures. I may
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July of the Plymouth Models is further testimony to the
result produced by the L. & S.A. rule pure and simple.
The utterly disproportionate allowance of draught, to say
nothing of beam , which this rule has fostered, has been
the means of damaging to an enormous extent the interest
taken in model yacht sailing. Where the limit is to be
found , I cannot say ; but it appears that everything has
been sacrificed to getting the lightest hull and the largest
sail plan possible. To do this, beam and draught have
been drawn upon in a most disgraceful manner. It is
absurd to suppose that this kind of thing is going to en
courage healthy competition. No one with models of
reasonable dimensions would sail against these monstrosi
ties. I write strongly and feel strongly on this matter.
The sport is one that deserves encouragement and is capa
ble of producing benefit in many ways to those who take
part in it, but there are many who have sailed models of
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honest type in years gone by, who have abandoned the
sport on accountof the ridiculous type which the L. & S.A.
Rule has produced. This type, according to the evidence
which has been collected , is apparently the most largely
adopted, but I think that if model yachtsmen only realise
what a parody on real vessels these models are, they will
be ashamed to possess them. The models sailed here are
almost without exception keel boats of about 42 in. water
line, with a draught and beam of 10 or 11 ins. There is
no tax on sail , but with only a moderate weight, say ,
30 lbs., they carry a spread of from 2000 to 2,300 square
ins. They have frequently shown their superiority to
models of the L. & S. A. type, and as your paper mentions ,
there is a standing invitation to all comers to take part
in our competitions. If the advocates of direct sail tax
are bent on fostering the L. & S.A. rule in some form
or other, I venture to suggest that the following formula
might suit them :
( %2 L. + G. ) x S.A.
6000.
Length to be taken on L. W.L. girth under water around
the hull and fin , and in contact therewith, say at 6 of the
L. W.L. Let the bulb be left out of account, and the fin
be measured as a plane. Under such a rule as this models
of the Plymouth type meet some surprising “ take
downs ” in competitions with models of equal rating, but
of the keel type with moderate proportion of beam and
draught to length .
I am sorry to see that the section of your magazine
devoted to Model Yachting is growing smaller and smaller
each month , but I am not surprised at it, as there is, I
am afraid , no healthy element in the sport as it exists at
Chas. E. HANCOCK .
present. - Yours, etc.,
Cardiff.
Wanted - A Model Yacht Club for Sheffield .
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-Will you allow me space in your valuable
paper to appeal to Sheffield readers to form a model
yacht club as well as an engineers' society. I heard that
several years since one did exist, but I don't think there is
one now. I am sure that if two or three took the matter
up in a year or two the club would rank with similar
clubs in Hull. I should like to hear from other readers
through your “ Model Yachting ” columns. — I remain,
Yours truly,
MAHA CHAKRKRI."
Sheffield .
Our Prize Competitions.
Model Steamer Prize Competition .
We have received several letters containing suggestions
for this competition , but there does not appear to be any
unanimity of opinion amongst our readers as to the best
type and size of boat
be adopted . In order to make
the competition as generally acceptable as possible, we
offer a first prize of L2 25. , and a second prize of £ i is. ,
for the best design for a model steamer, with complete
instructions how to build it. The only stipulation - apart
from the general rules - is that the length of the boat must
not exceed 5 ft. The type of the boat is leſt entirely to
the competitor's discretion, and the prizes will be awarded
to the designs which , in the judge's discretion , will make
the best working model . Efficiency in working, accessi.
bility of machinery, and good general appearance are
points to be aimed at in preference to elaborate or fancy
fittings. If two competitors are , in other respects, equal,
the prizes will be awarded to the competitor sending in
the neatest drawings. As it is probable that some of the
boats — such as model destroyers, will be designed
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specially for speed , and others, such as model cargo or
passenger boats, for general efficiency rather than ex
treme speed , the first prize will be awarded to the best
of all the designs sent in without consideration of type,
and the second prize will be awarded to the best design
of the other type of boat. Thus, if a model destroyer
gains the first prize, then the second prize will be awarded
to the best design for a passenger or cargo boat, and
vice versa , thus giving both classes of boats afair chance
of success.
The last day for sending in competitions is August 31st.
The general conditions are the same as those for our
electrical prize competition, which we repeat below .
Electrical Prize Competition ,
We offer a prize of £2 25. for the best article on “ An
Amateur's Electric Light Plant.” This should describe
a small electric light plant capable of lighting three
16 candle power, or six 8 candle power, incandescent
lamps, and should deal in detail with the engine or other
motive power, the dynamo, the wires, switches, the
pendants, the lamps, and all other necessary fittings. It
is not expected that the article should give instructions
for actually making any of the articles required, but the
reasons for selecting the sizes and patterns, described
should be clearly stated, and full instructions for installing
the plant should be given . A detailed estimate, showing
the cost of the various items, should be included, and also
a statement as to the cost of running the plant when
finished. Hints on the general management of the plant
when installed should also be added . As far as possible
the appliances recommended should be selected from the
catalogues of firms who are advertising in The MODEL
ENGINEER, so that readers who desire to put up the
plant described may have no difficulty in obtaining the
necessary material . The last day for sending in competi.
tions is July 31st, 1900 .
General CONDITIONS FOR Both COMPETITIONS.
1. All articles should be written in ink on one side of
the paper only. There is no limit as to length , but 3000
words is suggested as a maximum .
2. Any drawings which may be necessary should be in
good black ink on white Bristol board . No coloured
lines or washes should be used . The drawings should
be about one-third larger than they are intended to appear
if published.
3. The copyright of the prize article to be the property
of the proprietor of The Model ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication, unless the competitor distinctly
expresses a wish to the contrary.
5. All competitions should be addressed to The
Editor, The Model ENGINEER , 6, Farringdon Avenue,
London , E.C. , and should be marked outside with the
name of the competition for which they are intended. A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc
cessful.
Experiments are being conducted in Budapest, says
The Engineer, with high pressure rotary current for
working an electric railway on a system introduced by
Ganz & Co. It is stated that , despite the high working
pressure of 3000 volts which is used, the system ensures
complete safety even in its application to main line work.
ing
Experimentally, the system is to be introduced on
to the Valtelina stretch of the Italian State Railways,
which has a length of almost sixty.six miles. The length
of the cars which are worked by the new system amounts
to 60 ft ., while the speed attained is about thirty -seven
miles per hour.
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The Editor's Page.
decision
in October next ,
,
twice a
appears to have given very general satisfaction ,
judging from the number of letters of approval which we
have received since the appearance of our last issue. We
believe the change will prove a beneficial one all round,
and it will certainly enable us to give more attention to
some branches of model eoginering and electrical work,
which, for want of space, have, so far, been treated rather
briefly in our pages. In this connection we may say that
we are anxious to encourage a more extended use of our
pages by the readers themselves, for the interchange of
experiences and discussion of matters of mutual interest.
We believe our “ Practical Letters ” column especially
is appreciated , and it undoubtedly contains a variety of
interesting and instructive matter. We want to see it
more freely used by those of our readers who are ot
above lending a helping hand to their fellow model engi .
neers, or who want to elicit the opinions and experiences
of other readers. We are quite willing to reproduce in
this column as many really practical letters and sketches,
within reason , as our readers care to send.
A subject somewhat akin to the above is ventilated in
an interesting letter we have received from “ J. a .”
(Glasgow ) who writes : - “ As a constant reader of THE
MODEL ENGINEER, and encouraged by your rep : 1:ed
offers to consider all suggestions, I would like to propose
that a page be set apart as a sort of Recipe Exchange. '
For some time now I have been taking a note of all
recipes, tips, and wrinkles regarding almost anything
which I may happen to hear of or see in any paper, and
which I think may be useful to me, or perhaps others at
some time. These I have entered in a book just as I got
them , which gives little trouble, and by an index I can
look up any subject at once if I happen to have any in
formation of the kind required. I have already found this
very useful, both to myself and others, who have asked
me for tips on different subjects — perhaps a waterproof
glue, a solder for glass, or it may be a non- clogging oil
for light mechanism . In fact, I take in almost anything,
from sticky fly - papers to methods of hardening reamers
so as to prevent bending. I fancy such a column as I
propose, would be much appreciated by your readers in
general, especially if questions were allowed , though I
should like to see it more in the form of an “ Exchange, "
to which all readers would contribute whether questions
were asked or not. Of course, I should only expect
questions requiring a short reply, as a short hint re some
operation or a recipe. I beg to apologise for troubling
you with this long letter of ' self glorification ,' my only
excuse being that I think it would be a good thing in
every way, and I would be glad to give what little in.
formation I may have."
We think the foregoing plan adopted by our correspon .
dent is an excellent one, and we are sure that every
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reader who will take the trouble to compile such a work .
shop handy.book of his own will be amply repaid for the
time and labour involved. To set out to hunt up recipes
and wrinkles with a view to completing the book straight
away is not a desirable method of procedure, but we cer ·
tainly recommend the immediate purchasing of a scrap.
book for the purpose, and the gradual entering therein of
items of practical information when such are found . A
good index is the secret of the usefulness of such a book ,
for information which cannot be found when it is wanted
is a possession of but little value. It is a good plan to
index each item immediately it is inserted in the book,
and thus prevent the accumulation of arrears. All re.
cipes should have a blank space left close to them , so that
their degree of success may be noted in conjunction with
any modification which may have been found necessary
for special purposes. Where the matter for insertion
cannot be cut out of the book or paper in which it appears
it should be carefully copied in , or if too long for this, the
subject of the information , and the book and page on
which it is to be found, should be duly entered and in:
dexed . In this way, for instance, a record of the work :
ing drawings of locomotives, marine engines, &c. , which
appear in the various technical journals may be kept for
reference when required.
With regard to " J. A.'s ” suggestion that we should
start a “ Recipe Exchange" in the paper, we are quite
willing to carry this out if there is sufficient information
forthcoming from our readers to keep it going. It must ,
of course , be borne in mind that we have no desire to in
fringe the copyright of any other publishers, and there
fore , in sending any recipes, &c. , to us for publication, it
should be distinctly stated whether they are original or
extracted, and in the latter case the source should be
mentioned .
J. H. S. ( Birmingham ) writes to call attention to the
lack of promptness shown by some firms in replying to
enquiries. He says : “ In response to advertisements in
this month's Model ENGINEER I wrote six days ago to
Messrs.
and to Messrs.
for price lists, en
closing stamps, but have not yet received any reply. I
do not think it very business-like, to say the least, for
them to be so long in sending. Only this week another
of your advertisers lost an order from me for a boiler,
because he took four or five days to answer a letter,
while I got a reply from another firm by return . "
“ C. A. B.” ( Dover), writes : - “ Although there seems
now to be scarcely any model- engineering appliance
which is not manufactured by one of the numerous ex
cellent firms who make a speciality of model apparatus,
there seems to be one thing which has not, as yet, been
put on the market. I refer to small- sized steam indica
tors, suitable for use with model steam engines. The or.
dinary size of steam indicator is, of course, unsuitable for
models, owing to difficulty in connecting, extreme con
densation of steam in indicator, and many other obvious
hindrances to its employment in this capacity. Such an
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instrument would, no doubt, be rather expensive when
made on a small scale, but I believe that it would prove
very acceptable to others who, like myself, possess a
high -class model engine. Moreover, its instructive value
would be very great , particularly to those who intend
taking up engineering as a profession. Should you con
sider this worthy of publication, I shall be glad to note
whether there are others of the same opinion ; and it
would be interesting to know what would be the chief
objections to the use of a small instrument of this kind . ”

Practical Letters from Our
Readers.
[ The Editor invites readers to make use of thiscolumn for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired , but the
full nameandaddress of the sender should invariably be
attached , though not necessarily intended for publication . ]
Arc Lamps : A Warning.
TO THE EDITOR OF The Model Engineer.
Sir, - I have just had a rather serious experience in
working an arc lamp, which leads me to write a warning
to amateur electricians who are dealing with these lamps
for the first time. My experience may not be new , but,
as far as I can gather, it does not appear to be mentioned
very frequently in books. After working for some time
in close proximity to the lamp ( which is of the open arc,
hand- feed type) without noticing any discomfort from the
intense glare, I was afterwards rendered almost blind for
several hours, and could then only bear a very dim light
for the whole of the next day. At the same time, the
pain in the eyes was intense, and was relieved by con
tinual bathing in weak vinegar and water. It is, of
course, obvious that the light from a naked arc lamp, no
more than 12 ins. from the eyes, is too powerful for com
fort ; but in case other readers, like myself, are likely to
overlook obvious facts, I indite this warning for their
R. P.
benefit .-Yours truly ,
London , S.W.

The suggestion made by “ C. A. B.” is certainly an in
teresting one, but we must confess that we feel very
doubtful as to satisfactory results being obtained from
an indicator of a size suitable for a model engine. How
ever, we bave no wish to discourage the more scientifi
cally.inclined of our model- making readers who may
contemplate experimenting in this direction , and we shall
be pleased to hear if any such work has yet been at
tempted , and with what success. A correct indicator
diagram from a model steam engine of the average kind,
would be a decided novelty, and would probably give
some curious and unlooked for information to the builder
of that engine.

“ F. C.” ( Sydney, N.S.W. ) , in sending his vote for a
fortnightly issue says : — “ A great number of your
Colonial readers live up the line several miles from
Sydney, and these would find it rather troublesome to
have to send in each week for the paper, though a
whole month seems such a long time to wait. А
fortnight would give them ample time to finish any work
they may be doing. It matters very little to me, as I live
in the town , so that either weekly or fortnightly would be
equally convenient to me.”

A Small Manchester Type Motor.
TO THE Editor of The Model Engineer.
DEAR SIR , -I enclose you a photo of a small electro
motor of an unique type for so small a machine. As
it has proved to be highly efficient and more powerful
than the ordinary type of small motors, I thought it
might prove of interest to your readers.
The armature consists of 15-16ths in. tripolar stampings ,
specially made by Mr. Avery , and wound with 1 oz. of
24 G. silk - covered wire, and is shellacked and finished

-

“ Torpedo " (Liverpool) writes to say that he is greatly
disappointed that so little correspondence has resulted as
the outcome of his letter in the January issue. In the
course of his present communication he says : - “ It seems
to me that all the average amateur knows of boilers is
that they should be round , made of 8 -gauge copper, and
have a working pressure of 10 lbs. His ideas of engines
and boats are as follows: a 4 ft , steamer to have a pair
of 2 in. bore cylinders in same, generally with a 6-in .
long boiler, which is expected to drive the above engines
at 100 lbs. pressure for an unlimited period . The above
results I have gathered from a careful perusal of your
magazine, which , I may say, I have taken regularly from
the very first." We really hope that the above does not
represent the sum total of the knowledge our correspon
dent has gained from perusing The MODEL ENGINEER .
We would suggest that if, instead of endeavouring to sar
castically indict the knowledge of his fellow -readers, he
would spend his time in writing a sensible “ Practical
Letter ” giving his own experiences of the particular
subject in which he is interested , he would be far
more likely to arouse the interest of some of the many
competent amateur model engine and boiler builders
who read this journal , and to draw from them their
experiences and suggestions in turn.
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with red enamel . Its length is 1/2 ins. , and diameter
outside 15-16ths in . The winding is of the closed circuit
type.
The commutator is of the disc type, made from a round
disc of brass screwed to a vulcanite washer 3-16ths in.
thick , and connected with small copper flat bars to arma
ture sections. I adopted this method of making my com :
mutator as it could be done by hand, and I have no lathe.
It looks very workmanlike, and although I cannot claim
the merit of invention , I never saw one of this type of

189

The Model Engineer and Amateur Electrician .

August. 1900

commutator before. It runs in perfect truth . The fields
are Manchester type, the pole pieces being cast in best
malleable iron from a pattern I made myself ; cores of the
fields are 7-16ths in. iron , square in section (wrought ) ;
shouldered down , tapped into the yokes at one end, and
nutted at the other. Fields are wound with about % lb.
of No. 20 G. cotton -covered wire. Armature tunnel
1/2 ins. long by bare i in. diameter. The field -magnet
winding is connected in shunt with the brushes.
The brushes are adjustable, and when once properly set
at angle of commutation work smoothly and without spark .
ing. Bearings are 78 in . wide, and made from 3-16ths in.
brass; bushed with Ys in. brass tube which is drilled for
oil holes. The motormeasures 2} ins. high , 3/2 ins , wide,
and is mounted upon a baseboard of oak , 4 ins. square. It
runs at great speed with only one No. 2 dry cell , and with
two bichromates it drives the pump of a fountain , which
sends a jet of water 2 ft. high.
Readers who have not already wound this type offield,
and think of attempting this small motor, must not forget
to reverse the winding so as to produce consequent poles.
Should any reader require the pattern of field , he may
have the use of it with pleasure. -Yours respecfully ,
39, Hall Road, Handsworth ,
H. CHADWICK.
Birmingham .

Repairing a Sack Cell .
TO THE EDITOR OF The Model Engineer.
SIR , - Having broken the porous pot of my Leclanché
cell , I made a canvas sack a trifle bigger than the carbon
plare, and placing the plate in the sack, I put in the con.
tents of the porous pot and well rammed it down . The
mouth of the sack I closed round the lead cap by an
elastic band . I find it works well , -Yours truly,
W. P.
London, E.C.
A Useful Tool Holder.
TO THE EDITOR OF The Model Engineer.
Sir, --The difficulty of boring small holes in the lathe
by means of the ordinary forged tool, is well known to all
users of a lathe . To enable one to get into the hole a
very small tool is required, which not only wants careſul
packing up to the proper height, but also necessitates
careful adjustment in a lateral direction to prevent the
S

OH

T

OH

Fig . 1.
tool from catching the mouth of the hole. Then, again ,
the springiness of such a tool prevents one from taking
any cut of a decent size. To obviate the above I have
devised the following tool holder, the cost of which is
practically next to nothing . First obtain a casting of the
shape shown at Fig. 1 , the part marked T being of suffi
cient thickness as to lie in the tocl box. After facing up
the bottom , place it in position, and drill a 38 in. hole
right through feeding up by means of the top slide. Now
drill two small holes, as shown at H , H , right through,
and about 3-16ths in . deep into tool rest. These are to
take two small pins to enable the holder being placed
exactly in a line with centres of lathe.
The tool ( Fig. 2 ) is made from about 7 ins. of rod , and is
clamped in position by screws shown at S , S. As the
centre of rod is on a line with lathe centres, it is necessary
to form the cutting lip at this level , which may easily be

done by filing after being forged to usual shape. As the
rod can be made to project as much as is required , the
element of springiness is reduced to a minimum . As a
screw cutting tool for inside work it acts splendidly, for

FIG, 2.
of course different tools may be used in the same holder,
providing they are made from the same sized steel rod.
Again , it can be used as a drill holder for any drills
having a 34 in. shank, which of course are to be fed up
to the work by means of the top slide. - Yours faithfully,
G. H. R.
Sheffield .
How to Amalgamate Battery Zincs.
TO THE EDITOR OF The Model Engineer,
Dear Sir, -- The following method of amalgamating
battery zincs will do away with a good deal of the trouble
usually experienced by amateurs who attempt this neces
sary process. First, obtain about an ounce of nitric acid
and a pennyworth of mercury, and dissolve the latter in
the former. Let this be done in an open bottle, out of
doors, so that the fumes may get away readily.
Clean the zincs, if dirty, by rubbing them with
a bit of scouring stone, afterwards washing them in
water. Apply the mercuric solution by means of a rag,
which should be tied to the end of a stick. Do not let
the solution come into contact with either hands or
clothes. A smooth coating of mercury will be instantly
deposited on the zincs, and about a hundred ordinary
Leclanché zincs can be “ plated ” with the above-men
tioned quantity of solution, so that I consider this a
cheap as well as a simple method of doing this other.
wise troublesomejob. - Yours truly,
Bradford.
« AMALGAMATION .”
Queries

and

Replies ,

( Queries on subjects within the scope of this journal are replied to
by post, under the follmving conditions :-( 1) Queries dealing
with distinct subjects should be written on separate slips, on
one side of the paper only, and the sender's name should be in .
scribed on the back. (a) A stamped addressed envelope should
invariably be enclosed ( 3) Queries will be answered as early
as possible after receipt, butan interval of a few days must
usually elapse, before the reply can be forwarded .
All
queries should be addressed to The Editor, THE MODEL
ENGINEER , 0, Farringdon Avenue, London , E.C. )
The following are selected from the queries which have been replied
to recently =
[ 2215 ) Electric Light for Dark Room. E. A. (Stoke
Newington ) writes : Being a regular subscriber to your paper, I
herewith take the liberty of asking your advice. ( 1) How strong a
current is required to give a light strong enongh for photographic
work ? Would you employ cells or a svall accumulator ? Time
required , for about one hour. ( 2) How strong a current is required
for a light strong enough for reading purpo-es for about if or 2 hours ?
What strength accumulator is required ? Kindly let me know what
strength lamps, &c. , &c. , required.
A 24 c..p lamp would probably be ample for dark room work . It
should be an 3 - volt one, and would require a 4-cell accumulator of
2 ampère -hours capacity, or a 4 -cell quarı bichromate battery. Dry
cells would be of no use. For a reading -lamp 8 Co -p. would be
requisite. It should be a 25 vult one,and would require 13 accumu.
lators. If it is to run for two hours with one charge, the cells should
have a capacity of 3 ampere -hours.
( 2234 ) Fitting Wimshurst with Interplate Collectors.
E. E. T. (Birkenhead, writes : What length of spark would a 2-24
in. plate Wimshurst give if fitted with interplate collectors ? The
plates are varnished glass, and work at about 200 revs. per minute.
At present they bave U -form conductors, and give a thick 3 -in.
spark. Before
saymaking,
that your
hasproud
been
invaluable
to meconcluding
all sortsI ofmust
modeland paper
I am the
possessor of Volume II. I am going to make the prize loco . as
described in the March number.
It is questionable whether it is wise to remove the sectors and
the ordinary collectors from the machine, which ought to give at
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least 6.in. sparks in its present condition, as the sectorless, interplate
collector type of machine is rather doubtful in starting in damp,
mugry weather. If you make the change, you ought, under good
conditions, to get a 10- in. spark .
( 2290 ) Boiler for Launch , & c. S. M. L. (Goderich, Ontario,
Canada) writes : ( 1) Will you kindly give me proper size and kind
of boiler for a model launch 30 in. long, beam 5 in. with fine lines,
engine 12 in. x 38 in ? (2) Size and kind of boiler for double launch
engine, 34 in. * Ain ., in 36-in . hull ? Do you think this a suitable
engine forthe size ofhull ? (3) I have two cylinders /4 in. x11 in.
and 1/2 in. x ilk in . that I am thinking of using in a compound
cylinder screw engine model. Can this kind of model be made to
work without a receiver ? Would the ipipe connecting H. and L.P.
cylinders answer the purpose ? Will you kindly state what sized
boiler would be necessary to work the above as a modelonly ?
(1) Boiler for 30- in . launch should be similar to that shown on
p. 165. July issue, but half size. Make this of 1-32nd in , copper ,
with brass wire stays. l'se methylated spirit forfuel. Pressure,
10 lb. to 15. lb. on square inch. (2) Boiler for 3 ft. launch. This
boiler may be similar to above, but about 7's ins. long by 4 ins.
diam. (3) If the cylinders work cranks set at 180 ° (or dead opposite
one another)
and connecting pipe be of good capacity, no receiver
will be necessary . If cranks are at right angles, a receiver of
volume from one to one-and-a -half times h..p . cylinder will be
needed . A boiler for this engine (vertical) should be 9 in . diam ., 18
in. high, % in. thickness of shell plates, 3-16ths in. crown plates;
firebox - 8 in. diam . bottoni , 7 in. top, 9 in. high, seven 1 % -in.
brass tubes ; pressure, 50 lb. on square inch .
(2372 ) Microphones ; Small Accumulators. D. G. (Leeds)
writes : Being a reader of your paper, I shall be glad if you will
answer the following questions. In the February, 1898, issue of
the paper there is an article on microphones. I intend making the
Fig . 2 microphone. Could this microphone be fixed on a cigar
box ? In the April, 1898 , issue there is an article on how to con .
struct a simple telephone, and it states that one of the articles
required is a tooth -powder box. Is this box a wood one ? I do not
remember seeing the kind of thing. Can you tell me where to
procure it ? Some two or three months ago I purchased a copy of
your handbook, “ Small Accumulators : How Made and Used ."
made some gric's out of 1 in . lead sheet, and pasted two of them
with red lead and sulphuric acid (dilute) made into a stiff paste.
These I allowed to dry for 18 hours . I wrote asking you how long
these two plates should be immersed in the chloride of limesolution.
You kindly replied , telling me that the solution of chloride of lime
should be a saturated one, and that I could leave the plates in the
solution for half an hour, so that tbey would be formed. I did so .
The other two plates I filled in with precipitated lead exactly as
described . I fitted the plates into anebopite case and insulated them
with ebonite . The top was formed of gutta - percha and filled in with
pitch. I took the accumulatorwhen finished to an electrician to be
charged. He told me it would not retain the charge as he had put
sufficient current in twice . He pulled the cell to pieces and
informed me the plates were not formed , and therefore he had to pro
cure some new ones for me. Can you tell me how this is as I am
confident I made them to instructions in your book ? The accumu.
lator is 4-volt. I have made three intermittent lighting sets mostly
from instructions in your paper, and also two medical coils and the
Danihad
non -polarizing battery ; but with thisaccumulator I have
ell and
not
success.
( 1 ) Yes, a cigar box would make an efficient sound -box. (2) The
tooth-powder cox is wooden and these are common enough in the
shops. We do not know any special place to procure them , but if
you have much difficulty it would be more worth while to get
proper telephone holders turned. (3) We cannot account for your
accumulator going wrong. Possibly there is leakage between the
two cells. Is the battery all right with the new plates in ? Possibly
the cells were charged in the wrong direction. At any rate, we are
aware of many who have made up batteries successfully from our
instructions.
(2364) Electrical Queries. “ VOLT AMPÈRE ” (Guernsey) writes:
( 1 ) Can a dry cell or a dry battery be charged (similar to an accumu.
lator) from a dynamo ? If so, will the positive pole of dynamo have
to be connected to the negative pole (or carbon ) of cell, or vice
versi ? (2) If a dynamo giving 100 volts, 10 ampères, is run at a
slower sped to give 50volts,how many ampèrescan be taken from
it ? Can same dynamo give same number of ampères at 10 volts ? (3)
Having a dynamo (and engine always running) giving about 20volts
(ampères not known), can I make a simple Plante accumulator,
having no pas'e, and charge and re-charge until it is really an
efficient accumulator ? How many charges will be necessary for a
small accumulator, say each cell having lead coiled up, 6 in. by 2 ft.
in each cell . Can you advise what sort of cell ?
(1 ) Yes ; as a matter of fact, a fresh dry cellcan be charged from
a dynamoor primary battery-a voltage of about 2-5 volts must be
allowed for each cell to be charged. But in practice the result is
poor, as the paste of the drycell- owing to the very small amount
of moisture in it - does not lend itself readily to the decomposition
which is essential to its acting as an accumulator or storage cell.
Besides, it is far cheaper to re -charge the cell by the addition of a
little solution of permanganate of potash to the paste, than to charge
by dynamo. And the older- and consequently the drier --the paste
s, the truer this is. In charging from dynamo or batteries, the posi.
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tive pole of dry cell should be connected to positive pole of dynamo,
and vice versa. ( 2) If a dynamo constructed to give 100 volts, 10
ampères (which means that the total circuit resistance is 10 ohms,
since 100 = 10 ), be driven so as to read only 50 volts, the current
10
will fall to 5 ampères at most, since 50
10 = 5. The dynamo must be
re.wound with wire of lower resistance, to give 10 ampères at 10
volts pressure, and it could also be wound to give roo ampères at 10
volts, with the same expenditure of power originally required to
drive it when giving 10 ampères at Ivo volts. (3) A dynamo giving
20 volts, will charge nicely eight Planté cells in series. Good jars
for your purpose would be the round French plum jars (glass ), hold
ing about 2 lb. each . About fifteensuccessive chargesand discharges
would suffice to " form " these. They get better and better at each
successivecharge, until at last the plates are quite eaten through .
(2277 ) Cutting a Glass Bottle. A. E. B. (West Kensington )
writes: Couldyou kindly inform me how I could cutglass bottles in
half, having tried to do so but failed in each case ? Any hints on the
above will be greatly accepted.
Several methods are known , but it must not be supposed that a
good clean cu: in the required place can always be effected. ( 1)
The bottle may be filled with oil to the height of the desired
division, and a red bot poker dipped several times into the oil, until
the top portion of the bottle breaks off . (2) A string soaked in
methylated spirit may be bound round the bottle at the required
place and lighted . The bottle should be kept revolving, and in case
the crack does not start, a wet pointed stick may be applied when
the spirit has burnt off. (3). The neck of the bottle may be knocked
off and the tip of a red hot iron ( a poker will do) applied to one of
the cracks which extends in the right direction. By drawing the red
hot iron slowly along,the crack may be induced to follow in any
direction required. If it is slow to do this, touch the spot with the
wet finger, when the crack will immediately start .
( 2279) Rivetting and Brazing. J. P. M. (Clapham ) writes :
Please be good enough to tell me the reason of my rivets shearing
when I am rivetting up a boiler ? Is it because they are not red hot
-as I only anneal them - or is it because I hammer too heavily at
first ? If the rivet is not completely sheared it is bent quite fiat.
The rivets are of copper, and is in diameter. You will also oblige
by letting me know the reason of my failure of being unable to braze.
I have read your article that came out in Vol . II. on this subject,
and nore that you say, " if you cannot get the spelter to run, add a
little tin filings "; but this, even , fai's to get it to run . Is it because
I hav- not sufficient heat ? I use a h-in , gas blowpipe, and pack
round the object to braze withasbestos. I can get the copper to a
brilliant red in about a minute, butwhen I think it has run suffi.
ciently ,and withdraw it, I find that the spelter has not melted and is
still in its ordinary state. Can the fault be in the borax ? I see that
it says in the article above referred to that crystal borax should be
used and not that of a chalky nature, but I cannot get the former
anywhere. Is it useless to continue with this borax ?
Presumably the trouble is due to the breaking off of the rivetted
head, not to the actual shearing of the rivets. In the former case it
suggests thatthe heads have not been correctly formed, as copper
rivets ! & in. diam. certainly do not require heating. To rivet pro
perly, the following points must be observed : (1 )The holes in plates
must exactly correspond ; (2 ) theholes must only be big enough to
pass the rivet easily - not slack ; ( 3) rivets must project far enough
to give plenty of metal to form head - an extra length equal to rather
more than the diameter of the rivet being usually sufficient ; ( 4 )
a round -paned hammer,
rivetting should be begun , at any rate, with
not too heavy, and with lightish blows. To finish, a punch should
be used having a depression at the end the correct shape of rivet

head , as sketched . Two or three fairly heavy blows on this will
properly form the head of rivet . Your failure in brazing is probably
dueto insufficientheat, and a good petroleum blowlamp wouldno
doubt be more effective than a f.in. gas blowpipe. Try packing
round with small coke, which we believe to be inore effective than
asbestos. The chalky borax was condemned probably because of the
likelihood of adulteration - otherwise it should do well enough. The
best plan would be to get some different spelter, and try that.
cyclemaker could help you out of the difficulty.
( 2534) Model Steamer. " READER " (Newcastle on Tyne) writes:
Will you kindly inform me where I can get an up -to-date book on
model boat making as I am anxious to make a 4 ft.boat ? If you
would kindly inform me the beam of same ard if triple expansion
engines are the best for high speed, I should be very much obliged.
The simpler the engine for a model boat the better ; triple ex
pansion engines are certainly not advised. The beam and depth of
boat depend on the type you decide to build : for a fast cargo or
passenger sbipmodel, make beam 6 ins. and depth about 4 ins. A
good book
on ' thesThis
ubject
engines,and
is "Building
Model
Boats.
can ofbeboilers,
obtained
from THE hulls,
MODEL
ENGINEER
Book Department, 6, Farringdon Avenue , London, E.C. , post free
IS. ad .
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( 2309) Model Midland Single Express Loco. A. T. writes :
( 1 ) Please give a sketch of the frames of a i-in scale “ Midland
Single Loco," No. 116, giving wheelbases and shape of main axle
box , (2) I have made a loco boiler of 1 • 16th in. iron, firebox
and tube plate copper 1 · 16th in . full, one stay in firebox to every
square inch , and nutted tubes. It is 16 ins. long, 47 ins. diam .,
but the firebox is not " pocketed " to go between 1 -in . scale
frames. Can you suggest any arrangement for using this on a 1 -in.
scale loco. without an unduly large gauge ? What should I test
this boiler to, and what would be a safe working pressure ? Will
the unequal expansion of iron and copper matter ? ( 3) What should
the following boiler be tested to, and what should be the working
pressure Horizontal type, 16 in. x 472 in .; ends bolted on as shown
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the electrolytic action between the copper and iron . The boiler
should stand a great pressure when new , but will become weaker in
time owing to above causes. 40 or 50 lbs. working, and 80 lbs. test
pressure may be employed. ( 3) Difficult to say as to pressure as so
much
construction
theoretically
and toit
shoulddepends
about go . ; so
be testedon to
The lbs.
jointis at
A will be safe,
difficult
make tight, unless the surfaces are made approximately true . A
ring of thin asbestos sheet well served with red and white lead
mixed ought to stand . (4) Midland engines are painted " dark
red," and L S.W.R. "grass green." These correspond to colours
in Aspinall's enamel.
Dark red " and " pea green appear to be
the same colours in Maurice's porceleine . (5) This is sketched
two-thirds full size.

116

below at A; metal 1-16th in. full ; flue tube 2 in . diam. , with cross
tubes ; ends well stayed . What would be the best packing to
put at A ? (4) Can you tell me what colour the enamel for ( a ) M.R.
engine, (6 ) L.S.W.R. engine, is labelled by some well-known manu

-
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(2458) Four - Pole Dynamo. H. H. P. (Walsall) writes : I am
making a dynamo as enclosed sketch. Will you please give me details
of size of magnet required and quantities of wire and size, for 50
volts and 15 ampères.
An armature 6 ins. diam. , 4 ins. deep, with 12 cogs wound with
4 lbs. No. 18 d.c.c. wire will give you 15 ampères at 50 volts it
driven at 1,800 revolutions per minute. The carcase should be
16 ins. square, of the form shown in accompanying diagram , and
4 ins. deep, the web being 12 ins, thick all round. The internally
projecting pole pieces will be 4 ins. deep by 3 ins. wide, bored out to
678 ins. diam . The coils to fit on these cores should be wound on
square bobbins so as to slip on from the inside of tunnel when
wound, and to balance the armature winding as a shunt machine,
should consist of 36 lbs. No. 20, 9 lbs. on each limb, all in series, and
connected in such manner as to produce alternately north and
south poles, as shown. In the diagram only two of the coils are
shown in position on the field -magnet cores; the other two are leftto
show these cores themselves. The winding of the armature should

S
facturer, such as Aspinall's or Maurice's ? (5 ) Please give full size
sketch of funnel of i -in. scale M.R. loco., like G.N.R. in April
number, 1900, because an exact funnel makes a model look more
correct.
We give above an outside elevation of the famous M.R. single
express loco., with frames clearly shown . This is drawn to a scale of
3-16ths in. to the foot, so that all dimensions can be readily taken
off by means of a suitable scale. (2) Unless the firebox is set back
far enough to clear the driving wheels, so as to allow of a bent
frame, we do not see how it is possible to avoid the use of a wider

DOTTED LINES SHOW
BOILER AND FIRE BOY

gauge than would be proportionate. Frames " set " in this manner
are used in some real locos. as shown . The unequal expansion will
not matter, but it is an unwise thing to make a small boiler in this
manner . The iron will rapidly rust, and this will be accelerated by
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be of the ring type, in 12 sections wound in one continnous direction,
the ending of the first coil being joined to the beginning of the
second, ending of second to beginning of third, and so on all round,
each pair of joined ends being then fastened down to its own com
mutator bar. As this is a four-pole machine, the diametrically
opposite commutator bars must be joined together, as shown in the
diagram , and two brushes used at right angles to one another. If
the commutator bars are not joined up in pairs in this fashion, it will
be necessary to employ four brushes. If you have not made a
dynamo before, you should read “ The Dynamo, How Made and
How Used ," by S. Bottone, or “ Practical Dynamo Building for
Amateurs," by Frederick Walker.
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( 2502) Telephone Connections. T. E. R. (Nantwich) writes :
After making the wall telephone and desk telephone (illustrated in
THE MODEL ENGINEER last year), I could not get them to work
without three wires, or rather a separate wire for the bell circuit. I
must have connected it up wrong somewhere, but I don't know
where. What we amateurs want is something like this style,
referring to the electric bell, i.e., push to bell; bell to cell ; and celi
to push . Now if we had the telephone circuit put as plain as this
we should perfectly understand it. We can make anything else
belonging to it,but there are so many connections that we get con
fused , and I, for one, cannot for the life of me work a pair of
telephones with two wires. I have tried scores of times, but have
failed. If you could possibly spare room in your valuable paper to
show us in the manner described, I am sure others, besides myself,
would be more than overjoyed to think we have not made our
telephones in vain.
You must, as you yourself admit, have made a mistake in the
connections. Your proposal as to the method of describing the con.
nections in words, is open to the one objection, that the connections
required in a telephone station are very complicated as compared
with a simple bell circuit, and although we are sorry you do not find
a diagram easy to follow, we know no better or clearer method of in.
dicating the right connections. If you go carefully over your own
instrument, comparing the course of each wire with the diagram ,
we have no doubt youwill speedily discover the fault. With respect
to the diagram of connections on page 3 (January, 1899 ). see note
at foot of " Editor's Page," February, 1899, or compare with diagram
of same connections shown in THE MODEL ENGINEER Handbook
" Telephones and Microphones." The latter shows a corrected
arrangement.
(2533.) Litmus Paper. " AMALGAMATION " (Bradford) writes :
I would be glad if you could tell me how to make a paper to test
a solution of acid ,oil, and spirits of salts, to tell whether or no I have
sufficient salts in . The solution is composed of hydrofluoric acid,
aniline oil , and spirits of salts. It isa blue paper, and when dipped
in the liquor, it tells whether there is sufficient salts in by the colour
it is turned.
You evidently require what is known as “ Litmus Paper," which is
paper impregnated with a blue substance called litmus, and which
turns red when acid is applied to it. If the reddened paper be then
touched with an alkali - such as soda - it resumes its original blue
colour. “ Litmus can be bought and boiled in water until a deep
blue solution is formed , and strips of a lightly sized paper soaked in
the solution and allowed to dry. We do not recommend this method,
as any good chemist can supply little books of li mus paper strips so
cheaply that it is not worth the trouble of making it oneself.

Amateurs '

Supplies .

[ 7 he Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use. )
A Model Compound Engine .
The model of a vertical tandem compound enginc we have just
inspected is one that will command attention .It has the dual
advantages of being considerably out of the general run of model
steam engines, and is of commendable design . The latter feature is
noticeable not only in the general proportions and arrangement of
the engine, but also in the massiveness and workmanship of the
details, a point which must be borne in mind by those who require
their models to run for any length of time without “ knocking them.
selves to pieces.” The present engine has a handsome appearance,
the majority of the finished and brightparts being in gunmetal,
which is nicely relieved by judicious painting, and setoff by the steel
shaft and other details. The model looks like doing some good
work if supplied with steam at a high pressure, the diameters of high
and low pressure cylinders being 4 -in. and 1 % -in. respectively, and
the stroke 1 % in. The whole model stands about 13 inches high,
and is very compact . One good feature is that the ports are milled
oui, so as to ensure a good steam way and enhance the efficiency.
Castings and parts, as well as full -size drawings, or the complete
engine, are supplied by Mr. F. Summers, 88 , Cecil Street,Wavertree,
Liverpool.
Lathes and Tools.
We are informed by Messrs. J. T. Jarratt & Co., lathe and tool
raakers and engineers, that they have removed to more convenient
premises at 57, Highcross Street, Leicester, where, having a modern
and complete plant of labour-saving machinery, they will be able to
deal with any engineering work.
Recharging of Storage Batteries.
The increasing demand for the E.P.S. small storage batteries
supplied by Mr. J. W. Barnard, have made it incumbent upon him
to acquire additional premises at 6, Great Winchester Street, London,
E.C. , where an adequate stock of these batteries will be kept for
immediate despatch to customers.
An Improved Phonograph Attachment.
We have carefully compared the ordinary reproducing attachment
of a " Gem " phonograph with the “ Bettini" micro-phonograph
attachment, designed for increasing the sound, and, after a series of
trials on all sorts of records, can very well testify to the excellent
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results obtained by meansof this clever device. The enunciation is
much clearer, the “ metallic " sound diminished, and the results
generally better in every way. A “ Gem " phonograph, with
* Bettini " attachment, is a very satisfactory talking machine, and
some of the results - such as the reproduction of feminine voices in
singing are donein a way hithertounattainable on the phonograph.
We are indebted to the British Phonograph Company, of Clayton
Street, Blackburn, for enabling us to niake the above experiments,
and this firm will be pleased to send price lists of their specialities to
readers of THE MODEL ENGINEER. The British Phonograph Com .
pany also publish a little book, entitled “ How to make Phonograph
Records,” which should be ofmuch use to owners of these machines.

Catalogues Received .
A. G. Thornton , 68, St. Mary's Street, Manchester. - One of
the latest productions from this firm is a new instrument case on
novel lines, fitted with a thoroughly good set of drawing instruments.
The arrangement is such as to allow an ordinary set of instruments
to be packed . intoParticulars
about one-half
usual space,
consideration
of the "the
Beaufort"
case, which
as thisisis often
called,a
as well as lists of pencils, papers, tracing cloths, and other draughts.
men's requisites, may be had ' by any readers of THE MODEL
ENGINEER, post free .
Edward G. Herbert, Cornbrook Park Tool Works, Man .
chester. -A tool which will be of no little use where many equal
lengths of pipe are required to be cut from the length, is the patent
automatic cutting-up machine now being placed on the market by
the above firm . This machine has some novel points to commend it,
one of which is the automatic device wbich causes a bell to ring con
tinuously - either when the machine bas exhausted its supply or in
the event of thesaw breaking. Those writing for particulars should
mention The MODEL ENGINEER.
Adlington Hall, near Chorley, Lancs.-- A prospectus of the
Adlington Hall College for boys which lies before us gives some
attractive views of a fine cou ry mansion, now devoted to the
above purpose. In this college special attention is paid to the
teaching of engineering subjects, and boys who have a mechanical
bent are given facilities for model-making under expert advice. A
large park and all possible country exercises make up attractive
surroundings for the scholars.
Niblett, Sutherland, & Marcuson, 61, Chandos Street, Strand,
London , W.C.-One of the specialities of this form of accumulator
manufacturers is a type of portable testing battery for which are
claimed the advantages of lightness, compactness, and small cost.
For practical tests of electric lighting circuits, batteries capable
of discharging a good current at 100 or 200 volts or even more, are
usually required, andthe portable batteries of these high capacities
shown in the lists before us, appear to be all that canbe expected.
Batteries for x -ray and medical purposes, resistances, charging
boards, and accumulators of all kinds are shown in these lists, which
will be sent to any reader mentioning The MODEL ENGINEER .

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to seethe Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 35. per
annum , payable in advance. Remittances should be made by Postal
Order.
Advertisement rates may be bad on application to the Advertise
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, &c. , for review , to be addressed
to THE EDITOR, “ The Model Engineer ," 6, Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, “ The Model Engineer , " 6, Farring.
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited,
6, Farringdon Avenue, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
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A Model Engineer at the Paris
Exhibition .

By “ VOYAGEUR."
WENT to Paris with the idea of making a note of
everything in the Exhibition of interest to model en
gineers, but this commendable intention on my part
was quickly dispelled when I realised the immensity of the
task . ' The enormous number of exhibits of machinery,
models, and scientific apparatus, and the extensive area

E
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rough and manufactured states. All sorts of articles, from
armour plates and projectiles, down to wire nails, needles,
and steel pens were on view , forming a most interesting
and instructive insight into the marvels of modern metal
working. One striking exhibit consisted of a small
Russian bear, about 4 ft. high, the coat of which
was composed entirely of small nails fastened point out
wards on its body, making a very realistic imitation of
the real fur when viewed from a short distance. On
another Russian exhibitor's stand were two interesting
models, one showing a gun -boring lathe and the other a
set of triple expansion engines for a paddle steamer, the
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THE G.E.R. Co.'s Latest Express ENGINE, “ CLAUD HAMILTON ."
over which these were dispersed , quite extinguished any
hope of seeing them all . So I was obliged to content
myself with wandering round the various buildings at a
comfortable pace and jotting down some brief particulars
of what I considered the readers of this journal would
most like to hear about.
Making the famous Eiffel Tower a starting point, I
commenced in the large building to the left of the Champ
de Mars, the first portion of which is devoted to mines
.and metallurgy. Here were pumps, ventilating fans,
winding machinery, safety lamps, cables, loading appli .
ances, and a great variety of plant such as is used for ex
tracting and working minerals of all kinds; while the
metallurgical exhibits included some splendid displays of
iron and steel, copper, zinc, and other metals, both in the

cylinders being fitted with piston valves. The other sec
tions in this building were principally devoted to textile
manufactures, bleaching and dyeing, rope-making, cloth
ing, & c., and while particularly good in their way, were
not likely to furnish me with any matter for this article,
and so I crossed over to the building on the opposite side
of the gardens, which proved a more productive hunting
ground. Almost the first section to be entered was that
allotted to mathematical , optical, and general scientific
instruments, in which alone several days could profitably
be spent. Close by were some presses at work striking
medals commemorative of the Exhibition , which were
offered for sale as souvenirs . Passing through the book ,
music and printing sections, I reached the exhibits dealing
with civil engineering and transportation, where I dis
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Wheel Base :
Centre of bogie to centre of driving
wheels
i ft. 47s ins .
Centre of driving to centre of trailing
wheels
ft. 11
Total wheel base ...
2 ft. 11 %
Frames :
Total length of frames
3 ft. 975 ins.
6,3
Distance between frames
16
Thickness
Boiler :
Mean diameter outside
7 %s ins.
Length of barrel
i ft. 558
firebox outside
1072
Width
60
Number of tubes ” .
274
Diameter of tubes outside
in.
Working pressure
180 lbs.

:::

covered several extremely interesting model locomotives,
among them being one fitted with Brown's valve gear,
and a fine model of a six coupled loco. , with Allan
straight link , for the Compagnie Meusienne.
Next to these I observed a veritable “ old - stager
in the locomotive world , being none other than
the famous “ Invicta " itself, built by George Stephen
son . This, as some of my readers may know, was
the first locomotive to run on a public railway,
doing its opening journey on May 3rd , 1831 , on
the Whitstable and Canterbury Railway. In con
struction it somewhat resembles the “ Rocket," having
fire tubes in the boiler and a water space round the fire
box. The engine, however, is of the four-coupled type,
with cylinders at the forward end. On the opening day
this engine pulled a train of twenty.three trucks, con
taining about three hundred passengers. It is to the
enterprise of Sir David Salomons that the presence of this
famous old loco at Paris is due, and I have no doubt that
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the locomotive enthusiasts from all parts of the world
who will see it in its present position will appreciate
so good an opportunity of inspecting the forerunner
of the magnificent express engines of today.
A great contrast to the old “ Invicta " is formed by
a finemodel of the Great Eastern Company's latest express
passenger locomotive, “ Claud Hamilton , ” the real
engine itself being visible in the locomotive section of
the Exhibition annexe at Vincennes.
Mr. James Holden, the locomotive superintendent to
the G.E.R. , has very kindly furnished me with the ac .
companying detailsand photographs relating to this model,
which I am sure will be of great interest. The model, which
was built at the Stratford Works, is to a scale of one
eighth , the actual dimensions being as under :
Cylinders :
Diameter
278 ins.
Stroke
34 ?
Ilie
Connecting -rod centres
Wheels :
1072 ins.
Diameter of driving and trailing wheels
bogie wheels ...
558 ,

Heating Surface :
Tubes
23 *7 sq. ft .
1.78
Firebox
.. 25:48 1 )
Total heating surface
e
gral
area
Fire
*322
Weightof Engine in Working Order :
727 lbs.
Weight on driving wheels ...
727 1
trailing wheels .
75'2 ,
» , bogie wheels
220
Total weight of engine
153."
Weight of tender in working order
I ft . 6 ins.
Wheel base of tender
6} ,,
Diameter of tender wheels
Capacity of Tender :
Water
43-75 pints.
Oil
11'25
Coal
6.5 lbs.
Among the many other models of an engineering
interest to be found in this section, space only permits me
to refer to some excellent models of sand dredging vessels
and other boats exhibited by A. F. Smulders , of Rotter.
dam , and several fine models of locomotives built for
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Continuing my
Austrian and Hungarian railways.
journey through this building, I reached the main ma
chinery and electrical section , the contents of which ,
however, I will not attempt to describe . I will leave
the reader to imagine an enorm us building filled
with steam engines, g is and oil engines, huge dynamos,
wood -working machinery, machine tools, iurbines,
pumps, fire-engines, and, indeed , practically every class
of machinery which is made, the whole forming a
magnificent and most impressive sight. Several of the
large steam engines were capable of giving more than a
thousand horse -power each , and one huge 1000 h.-p. gas
engine, made by the famous Cockerill Works of Seraing,
and probably the largest yet built, occupied a proud posi.
tion .
In the buildings devoted to marine exhibits, I naturally
expected to find some good ship models, and these expec
tations were abundantly fulfilled. For instance, in the

195

Amirai Aube. A particularly fine model, also, was that
of La Lorraine, one of the mail steamers belonging to the
Compagnie Générale Transatlantique, and running be
tween Havre and New York . This is a 22- knot
vessel , with engines giving 22,000 h.-p. The Com
pagnie Royale de Schelde, of Flushing, were repre
sented by the twin- screw cruiser Noord Brabant.
Among the English exhibitors in this section were
Hawthorn , Leslie and Co. , who showed a model
of a torpedo boat destroyer ; the Cunard Company ; the
Pacific Steam Navigation Company ; and the builders of
the record -breaking Parson's steam -turbine vessels.
Another noteworthy English exhibit was the Oceanic fi.ted
out as an armed cruiser. I observed, with some degree
of satisfaction, that in most cases the English -built models
were superior in workmanship and finish to those of Con .
tinentalmake,thus preserving the natural characteristic
of the real article, even in the models. From America

THE BOILER OF THE G.E.R. LOCOMOTIVE, “ CLAUD HAMILTON , " AND THE BOILER OF THE MODEL
PHOTOGRAPHED TOGETHER.
Peninsular and Oriental Co.'s Pavilion , there was a set of
twelve fine models of their well -known vessels, including
the China, Victoria, Persia, Caledonia, India, and the
Himalaya . There was also a model of the paddle
steamer William Fawcett, the first mail boat possessed
by the company. This was a vessel of 206 tons, and she
carried the mails between Falmouth and the Spanish
ports. Her engines were of 60 h.-P. , and gave her a
speed of about seven knots.
The Commercial Navigation Pavilion also contained a
number of interesting models exhibited by different
countries. Among these I noted a model of the boiler
making shop of the Forges et Chantiers de la Mediterranée,
made to a scale of 1-100oth , and also a model of the
the same company ,
Chantiers de la Seyne , belonging
The French ship models included some dredgers and
tug boats by Henri Satre, of Rouen , and the transport

came some well- made models of handsome steam yachts,
and also a model of the sailing yacht Defender , which
carried off the American Cup in 1895. Even far-off Fin .
Jand contributed to this section , Wm . Crichton & Cie. ,
of that country, showing a splendidly finished set of launch
engines. A particularly interesting model of the ss . Para.
guay, builtby the Compagnie des Chargeurs Réunis,
should also be mentioned . In this some of the outer
plating of the vessel was removed, showing the internal
construction and arrangement of the engines, boilers,
cargo, cabins, passengers' luggage, sails, stores, etc.
Another section in which I found much of absorbing
interest in the way of models was that devoted to naval
and military exhibits. Here every variety of ordnance
and artillery equipment was to be seen , as well as numer .
ous models of the war vessels of ail coun rie:. The
Thames Ironworks, Shipbuilding and Engineering Com .
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pany, Limited , of Blackwall, exhibited a splendid model of the battleship Fuji, recently built by them for the
Japanese Government, and also some beautifully -made
models of marine engines. I am glad to be able, through
the courtesy of the company's engineer, Mr. G. S. Young ,
to be able to give the following detailed particulars of
these :
Taking the models in the order of date, the first to
come under notice is that of the oscillating, jet.condensing
paddle wheel machinery of H.M.S. Sphinx, built in 1846
by the firm of John Penn & Sons, of Greenwich. The
machinery, though only of 6 lbs. working pressure, bears
a close resemblance in its type and general design to even
the most modern examples of this class of work, and that
though the radial fixed floats and jet condensers have
given way to the feathering wheel and surface condensa
tion, yet the conception and design of so long ago as
1846 leaves little to be desired even at the present day.
The machinery was 6,950 i.b.-P., and the size of cylinders
was 824 ins. diam . by 72 ins. stroke.
The next model in order of date is that of the horizontal
jet. condensing screw trunk engines of 6,950 i.h.-p. as
fitted in H.M.S.'s Minotaur and Northumberland , by
John Penn & Sons, of Greenwich. This bears date 1866,
and is a good example of a large class of horizontal trunk
engines supplied to vessels of the Royal Navy. This type
of engine could always be got well below water-line,
which in those days was considered essential in a vessel
of war. This model may with advantage be studied for
correctness of design and equality of strength in all its
parts, the whole being a working model with all gear to
scaie. The cylinders are 112 ins. diam . , and the trunks
41 ins. diam. , giving an effective diameter of cylinders of
104 ins . with 48 -in. stroke ; pressure of steam , 25 lbs.
The year 1876 is the date of the next model, which re
presents the vertical three cylinder expansion engines of
ihe Royal Italian vessel Christoforo Colombo. By an
arrangement of stop valves these engines could be worked
expansively with boiler pressure steam admitted to all
three cylinders, or compound by admitting boiler steam
to the forward cylinders only, the two after cylinders
being then worked as low -pressure cylinders; by this
means half -power is able to be maintained with consider
able economy. The design was patented by Messrs. John
Penn & Sons, who fitted the machinery in this vessel,
and similar engines in both British and foreign war ships.
The model is to scale in all its parts. The three cylinders
are each 62 ins . diam . and the stroke 39 ins. , the i. h.-p.
4000 , and the steam pressure 60 lbs.
The last and latest model - viz., that of the engines of
H.M. first-class battleships Duncan, Cornwallis, Albe.
marle, now in course of construction by the Thames
Ironworks, Shipbuilding and Engineering Company,
Limited, at their Thames Engineering Works, Greenwich,
who, at the beginning of last year purchased the works
and goodwill of Messrs. John Penn & Sons, Limited .
These engines may be taken as the very latest designs of
machinery fitted to H.M. ships ; they are vertical,
triple-expansion, four -crank, surface -condensing twin
screw engines of 18,000 i.-h. p. collectively. The order
of the cylinders is arranged on the Yarrow Schlick and
Tweedy System , that is first l..p. forward , then h.-p. ,
then i..p. and then the second l.-p. cylinder aft ; the
cranks are placed at such relative angles as are found
most advantageous for balancing the engines, and procur.
ing steady running without vibration . The bedplates,
pistons, and cylinder covers are of cast steel , the piston.
rods, connecting-rods, crankshafts, and front columns,
are of wrought seel and the back columns of cast iron.
There are two separate main condensers filted to each set
of engines with each its own air pump driven off the main
engines, and with independent circulating pumps of the
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centrifugal type. The boilers for these engines are of
the Belleville type,and consist of twenty-four generators
with economisers in each ship having a total heating
surface of 43,260 sq. feet. The diameters of cylinders
are 33 % ins. for the h..p. , 541 ins. for the i..p. , and
63 ins. for the two l..p ., all having a stroke of 48 ins.
The working pressure of steam is to be 300 lbs. per sq .
in. The foregoing sequence of models may be taken as
illustrative of the progress which has been made in marine
engineering during the last sixty years.
In the United States naval exhibit in this building I
found one model of special interest at the present
moment, viz. , the Holland submarine torpedo boat. A
reproduction of the ill-fated Maine was also on view. I
made notes of many other models worthy of fuller
description than the space which remains at my disposa
will permit, so I must confine myself to enumerating
them briefly as follows :—A 2000 -kilo crane for a cargo
boat ; model of the stern of a twin -screw steamer , show
ing the propeller shafts, thrust block , couplings, screws,
and the arrangement of the cargo ; model of one of the
two triple expansion engines of the ss. Annan, 9,500 h..p. ,
showing the condenser, feed.pumps, circulating pumps all
complete ; model of triple expansion engines of the Aus
tralian, 7,500 h. p. ; model of a horizontal engine for
the Danube, 900 h. p . ; and a model of the double cylin
der oscillating engines for the Thabor. One model not
yet mentioned possessed a unique feature, viz. , a double.
acting cylinder, with a sliding stuffing box and oscillating
piston-rods thus dispensing with the ordinary connecting;
rod . The original of this engine was built in 1844 , and
was fitted to the ss. Narval.
As I have already hinted , this article is by no means a
complete account of the engineering and model making
features of the Paris Exhibition. In fact, I have probably
not referred to one -tenth part of the total number of
models on view , while the general machinery, the splendid
locomotive exhibits at Vincennes, and the other engineer
ing attractions would require many volumes of The
MODEL ENGINEER to contain even a brief description of
these wonders of modern industry. As for the electric
railway, the rolling platform , the big telescope, and the
host of similar side shows - well, as Kipling says, " that's
another story .”
On Friday, July 27th , a large number of members of
the Institution of Junior Engineers availed themselves
of the opportunity afforded by Mr. Basil Mott for visit
ing the generating station of the Central London
Railway, at Shepherd's Bush, under the guidance of Mr.
Beaumont Pontifex. The electric locomotive shed was
first seen , the construction and running of the engines
being explained. In the boiler,house are sixteen Babcock
and Wilcox boilers in eight batteries of two each, fitted
with Vicar's mechanical stokers. Hunt's coal conveyor was
seen in operation, taking the coal from the storage bun
kers , which are of 1000 tons capacity. By a reverse
action the ashes are removed. Four sets of Green's
economisers are fitted, and four Barnard Wheeler cooling
towers. In the engine house are six Reynolds Corliss
compound condensing engines supplied by the Edward
P. Allis Company, through Mr. Blackwell . Each engine
is of 1,300 i.h..p., and runs at 94 revs. per minute. The
engines are coupled direct to three-phase generators of
850 kilowatts capacity, 5000 volts pressure and 25 cycles.
For all the arrangements which had been made to render
the visit of such interest, the thanks of the Institution were
expressed by Mr. A. W. Marshall before the members
dispersed. The Summer Meeting of the Institution was
held in the Newcastle-on- Tyne district from August 13th
to 18th inclusive.
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How to Fix Gas and Oil Engines .

Mark out the position of the holes on the underside of the
template, then fasten three pieces of wood - measuring
about 4 ins, by 3 ins .-on to the upper side of the tem .
plate, over the marking out, of such a thickness that
together with the template they equal the thickness of
the lugs. For instance,suppose the lugs measure 2 ins.
thick , and the template fin ., the added piece must be
#ins. thick. Turn the template over, and proceed to
bore the holes right through the size given on the drawings
of the engine.
Holding -down Bolts.The length of the holdingdown
bolts is governed by the size of the engine. Their dia
meter should be less than the hole drilled through the
lugs. Bolts suitable for a 1 % h.-p. engine would be 2 ft.
long, 5/8 in. diameter. Ordinary black bolts are suitable,

-

By A. M. I. E. E.
N amateur intending to put down a gas or oil engine
A
has two points to carefully study and execute, viz. --the foundation, and the water - circulating system .
The Foundation. It is sometimes customary, when
fixing small engines ( below 72 h..p. ) , to bolt them to a
baulk of timber or stone flag ; but neither of these methods
is so satisfactory and free from vibration as a brick or
concrete foundation. It is always advisable to construct
the foundation as soon as possible, i.e., when placing the
order for the engine with the manufacturer - it not already
made- or before completion of constructing it oneself, so
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Fig. 1. -GENERAL VIEW OF ENGINE,
WATER TANK , AND FOUNDATION.

Buy
as to allow the concrete time to set. If the engine bed is
accessible, a template of wood must be made, and the
position of the holding -down bolt holes marked thereon ;
but if the engine is being constructed at a distance,
drawings must be obtained from the manufacturer show.
ing clearly- ( 1) the distances apart from centre to centre
of the holding.down bolt holes ; ( 2 ) the distance from
centre line of engine to the ends of crankshaft, also to
centre of face of flywheel ; ( 3 ) the overall dimensions ; and
(4) the thickness of the lugs for the holding down bolts,
and size of hole drilled in them .
Fig. 2 shows the form of template which would be re
quired for a horizontal engine having one holding -down
bolt at the crankshaft end, and two at the cylinder end,
one on each side. The template must be made of fin.
stuff, and if of the pattern shown in Fig. 2, should be half
checked at A, so that the upper surface is in one plane.
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having a square under the head ; the usual black nuts
(square) must be replaced by hexagonal ones for appear
ance sake. To prevent the bolts turning when buried in
the foundation , a piece of bar iron , about 4 ins. long,
1 } ins. wide, 4 in. thick , having a square hole punched
in it, must be threaded on each bolt.
The template and bolts being prepared, we can com :
mence upon the foundation. I will assume that the
engine is going to be placed in an outhouse having an
earth floor. The exact position being ascertained with
regard to the machinery required to be driven, proceed to
dig a hole 4 ins. deeper than the length of the foundation
bolts, and of such a width and length that will allow
about 4 inse margin round the engine bed. The hole
having been dug, lay the template across it perfectly level
and in the correct position, securing it by three weights.
Insert a bolt in each hole with the head and iron plate
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hanging downwards ; then screw the nuts on, allowing the
bolts to project through about in.
Prepare the concrete by mixing together the following:
Cement , I part ; broken brick (or stones) i in. mesh , 6
parts ; sand or fine gravel, I part. Thoroughly mix the
above ; dry ; then add a little water while turning it over.
The concrete, when quite ready, must be dropped gently
into the hole and worked into the corners, care being
taken not to move the bolts. The hole must be filled up
to the underside of the template, the last layer consisting
mostly of small stones.
When the hole is filled up and the surface smoothened
over with a trowel, remove the template and , taking hold
of each bolt individually, give it a circular motion, so
as to ease off the concrete surrounding it: The ob
ject of this is to allow play for the bolts when lowering
the engine on to the foundation . Each bolt should be
well agitated at intervals of three or four hours while the
concrete is setting, replacing the template and nuts be
tween times.
A period of at least three weeks ought to be allowed
before placing the engine in position. It is also a good
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away, whereupon more liquid cement must be added un
til nothing but solid cement remains under and in con
tact with the feet of the engine bed. Upon the expiration
of two days the clay may be removed , and the rest of the
surface of the foundation finished off with either cement
I part , sand 2 parts, or, what is better, plain or orna
mental tiles.
When the engine is finally bolted down the wooden
wedges are compressed , thereby allowing the engine bed
to come down hard on to the cement grouting, making a
very solid foundation. Do not be persuaded to fix the
engine on cocoanut matting or asbestos, & c.; it may be
easier, but not half so satisfactory in the end as grout
ing ” in the manner described .
The Water Circulating Apparatus.-- The general ar
rangement of the water tank and piping is, I believe,
understood by most readers of THE MODEL ENGINEER.
There are, however, some points which will bear enlarg.
ing upon. It should be remembered that the higher the
tank is fixed the brisker will the circulation be. A very
good plan is, whenever possible, to place the tank, a rec
tangular one by preference, overhead in the roof of the
engine house, directly over the engine, if possible. This
plan has two advantages, viz. , the tank is out of the
way, and it provides for the uptake pipe being without a
single bend, by passing it up through the bottom of the
tank . If the tank has to be placed alongside the engine,

Fig. 4.-- " STRAIGHT THROUGH ” COCK .
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Fig, 2. - TEMPLATE FOR POSITION OF FOUNDATION
Bolts.
plan to leave the final holding down until the last
moment. We will assume that the three weeks have
elapsed, and the engine - a horizontal one - is ready to
be placed upon its foundation. Prepare eight wooden
wedges, 2 ins. long, in. wide, tapering from 12 in. to
% in. Procure a large handful of clay and work it into a
stiff paste ; then insert a portion round each bolt, pushing
it down for a depth of 1 in . Remove the template and
lower the engine on to the foundation, allowing the bolts
to pass through their respective holes , then insert four of
the wedges under the front feet of the engine - bed and
four under the back end. By means of these wedges
driving them in or out - the engine can be levelled , using
a spirit level on, or preferably within , the cylinder, and a
plumb line on the side of the flywheel.
In order to ensure that the under surface of the engine
bed is in entire contact with the foundation , the former
must be " grouted ,” which is performed in the following
manner. Take some clay, and make a wall about i in .
high round the feet of the engine, inside and out. Mix
some cement and water in a bucket to the constituency of
cream ; then , by means of a small can, ladle the liquid
cement out of the bucket and pour it into the channel al
ready formed round the engine. The water will sink

Fig. 3 - SECTION OF HIGH -PRESSURE
Cock FOR CIRCULATING WATER PIPE.
it should be raised off the ground, by means of an iron or
wood stand , to such a height that the bottom of the tank
is above the cylinder of the engine.
Size of Tank.--- This governs the duration of run of the
engine. ' A 100 -gall. tank , in conjunction with a if h..p.
engine, will warm up from top to bottom in about five
hours, with full load on. If the engine is required to run
for long periods, either two tanks ought to be used, or if
access can be had to a water main , the latter should be
connected through a high pressure cock to the bottom of
the tank (being well protected from frost) with an over
flow pipe to the top of the tank. Should the water in
the tank become heated down to the bottom, the water
from the main can be turned in , thereby driving the hot
water out through the overflow pipe. The above arrange
ment is better than using a ball valve, because, if the
water requires changing, it becomes necessary to weight
the ball lever, and when the cylinder jacket has tobe
drained in frosty weather, the lever requires tying up .
The uptake pipe-,e., from the top of the jacket to the
top of the tank - should be free from sharp bends, which
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retard the circulation. The level of the water in the tank
must always be above the top of the uptake pipe.
Fig. I shows the connection between the tank and
engine. In winter, the cock at the bottom of the tank is
shut, and the small pet-cock at the lowest point of the
piping opened , so as to drain the water out of the jacket
and prevent damage from frost. The cock A (Fig. 1 ) at
the bottom of the tank must be a “ straight- through
one. Fig 4 gives a section of the usual type for small
engines. The cock shown in Fig. 3 is one of the " high
pressure type, the valve A being a circular brass disc
covered with leather. The valve is not permanently con
nected with the spindle, and therefore can be raised off
its seat by pressure on the under side. To illustrate what
happened when a cock of this type was used in a water
circulating system , instead of the pattern drawn in Fig. 4,
let me mention an instance which came under the writer's
notice. The cock had been fitted in position , as at A
(Fig. 1 ) ; then, when the tank was nearly full, the spindle
was unscrewed , thereby allowing the valve to rise and
the water to flow into the jacket and uptake pipe.
Directly the water in the uptake pipe reached a point
level with the water in the tank, the valve dropped on to
its seat. The tank was filled to about an inch or so above
the mouth of the uptake pipe, and the engine started ,
The following sequence of events then resulted : —The
water in the jacket began to warm up, until it nearly
reached boiling-point, in a very short time. The water
then started to circulate, with the result that cold water
entered the bottom of the jacket and, very hot, flowed
out at the top, thus warping the cylinder and causing the
piston to leak to such an extentthat the engine power
was seriously reduced. The water failing to circulate
was caused by not only the leather on the valve sticking
on its seat, but the difference of pressure of the water
above and below the valve was not sufficient to lift it. I
hope this will be a warning to all fitters about to set up a
gas or oil engine to be careful that the cock has a per
fectly clear passage through it .
There is one other point to be careful about - i.e., to
make quite sure that the flywheel is securely keyed on to
the shaft. If by chance it were to work loose , it would
bring a heavy strain on the engine, and might, perhaps,
damage the crankshaft.

An invention which promises to revolutionise oil and
gas engines, not in detail alone, but in principle , is
an engine, which , by an ingeniously arranged double
cylinder, effects an explosion at every revolution of
the wheel. This, if successful, as it certainly seems to
be, is a distinct advance on the now universally used
Otto cycle system . In action the rear piston lies at the
back of the cylinder, and on turning the wheel the for
ward or main piston travels backwards along the cylinder,
compressing a spiral spring fitted between the two pistons
and also closing the gas inlet port on its way, and forcing
the explosive mixture through a non -return valve in the
centre of the rear piston into the firing chamber. The
explosion now occurs, overcoming the power of the
spiral spring and forcing both pistons out together, but
just before the outward dead centre of the piston stroke
the exhaust valve is opened, and the pressure behind the
rear piston being removed it recedes in the cylinder,
forcing the exhausted gas out through the exhaust valve
behind it, and sucking in a fresh supply of new explosive
mixture in front, so that the engine is again charged for
another revolution. An engine has been running for
some time on
principle with excellent results, says
the Morning Leader , and it is not unlikely to become a
commercialsuccess in the near future.
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Experimental

Electrical Apparatus.
By T. G. J.
LTHOUGH the subject of electrical apparatus con
for
is
receiving full attention in the pages of a great
number of our weekly and monthly engineering magazines,
it appears as if the very important subject of scientific
electrical apparatus construction had almost, if not en
tirely, been forgotten . In the present articles I shall
endeavour to describe in every detail the construction of
good class apparatus at a reasonable outlay. In scientific
instruments it is the minor details which are usually of
most importance in the successful working of the instru
ment , and, therefore, roughly got-up articles are merely
waste of time and money.
As a lathe of some sort is almost indispensable when
making these instruments, I would advise those who have
not got one to procure the “ Useful Arts and Handi.
crafts ” Series handbook on “ Home- made Lathes” (6d . ),
and make one of the simple bow lathes described therein.
Polishing, lacquering, and a number of other processes
can be done much better in the lathe than any other way.

I
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FIG . 1.

FIG. 2.

If the reader has had no previous knowledge of tools and
how to use them , the little book on this subject in above
series will also be found very beneficial. It may be as
well to remark here, that the files used for brasswork are
of a fine cut , and a selection of these will be required
flat, square, half- round , and round. About 6 ins. of
cutting surface will be found most useful. If now a
Bunsen burner be obtained and attached to the nearest
gas jet by means of a few feet of rubber tubing, we shall
V.
be able to begin work.
Insulating Stands. — Turn up on the lathe, or go to
the nearest wood turner, who will do the job for a few
pence ; and have threewood bases turned up to shape and
dimensions given in Fig. 3, also two small caps, as in
Fig. 4. The bases may be in either mahogany or walnut,
or American whitewood will do just as well, when
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should be flush with the larger part of the shoulder. A
quantity of melted cement is now poured over the wood
and end of glass tube where these meet and one of the
pieces of brass tube slid over the joint and then set by to
cool. While the cement is setting the other stands can
be proceeded with in like manner, and when the last one
hasbeen done the first will be set quite firm , and may be
fitted with the upper brass collar.

FULL SIZE

FIG . 5.

-

stained, to represent any of the better woods. The caps
had better be in boxwood , sycamore, or beech, as they
will afterwards have to be bored through their smallest
end. We shall also require another little cap ( Fig. 5).
A small spool, with the flat top cut off, will be exactly
what is wanted . Now procure three pieces of 34 - in .
glass tubing, 7 ins. long. These should fit easily on the
smallest shoulder of the wooden base. If they do not ,
file the wood to the proper size with a rather coarse file,
and when all has been done satisfactorily, leave the lot in
a safe place, while six pieces of brass telescope tubing,
1 % ins. long, and of such diameter that they just slide
over the glass tubing, are prepared. These may be cut
with a hack saw from an 8 in . tube; but, before doing
so, it will be as well to do the greater part of the polish
ing. If the reader possesses a lathe of any description ,
this is a simple matter. Cut one end from off two spools,
and fit the barrels into the ends of the tube ; place on the
lathe, and press a piece of coarse emery or sand - paper
against it as it rotates. When one portion has been suffi
ciently polished, lift the emery and press it against the next
portion ( do not slide the emery along the tube, or a very
disagreeable appearance will result ), and when the
entire surface has been gone over, repeat the operation
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Fig. 4.

HALF SIZE

FIG . 3 .
several times, using a finer piece of emery at each opera
tion until the desired degree of smoothness is attained.
Those who do not possess a lathe can polish the tube
very well by tearing off a strip of emery cloth about i in .
wide, and holding one end of the strip in each hand, pull
it back and forth on the tube until all ihe surface is bright ,
as when polishing in the lathe ; use several pieces ofemery
cloth , each of a different degree of fineness. Having
polished the tube, place it between the lead clamps in the
vice, make a nick with a triangular file at about i 3-16ths
ins. from one end , and cut off the piece with a hack saw .
The other five pieces should be cut in the same manner.
A small piece of wood should now be cut to fit into the
tube, which is then
be placed vertically in the vice and
both ends filed flat. When the six pieces have been com
pleted, get the wood bases, glass tubing, and small caps,
Take some electrical cement; this is a mixture of sealing.
wax and other materials, and can be had from Mr. T. M.
F. Tamblyn - Watts, of Settle, Yorkshire (whose advertise
ment is to be seen on another page of this paper), as can
also almost anything that will be required. Melt the
cement in an old spoon and pour a small quantity over the
smallest shoulder on the base. The glass tube should
now be heated over the flame ; this must be done very
gradually, or it will crack. Hold it over the flame at a
distance of about four or five inches , and steadily advance
it nearer to the flame; then let the heat play on one end
for a few seconds, and press it on to the small shoulder
on the base. When in place the outside of glass tube

Now take a piece of glass rod 12 ins. long and 44 in .
diam. , and heat over the flame at a distance of 5 ins. from
one end . When soft enough to be bent give it a slight
bend, and then heat another portion about 1/2 ins. from
the bend. When sufficiently soft give it another slight
bend, and repeat the operations until a wide hook has
been formed (see Fig . 1 ) . When this has been done,
heat the hook at the extreme end until red , then touch
with another piece of rod and slowly draw out and up:
ward a filament of glass so as to form a small upturned
hook on the end. When cool, any superfluous glass
filament may be broken off between the nails of the
fingers. If now the fine end of the small upturned hook
be held downwards for a few seconds in the flame a little
bead will form , when the rod should be withdrawn from

11
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Fig. 6.

FIG. 7.

the flame at once. This hvok should now be cemented
into the stand having the spool cap . When the cement
has set, any that may have run over at the joints can be
cut away with a penknife. This stand should be laid by
until the others have been advanced to the same stage of
completion.
Take a glass rod, 4 in. diameter and g. ins. long, and
cement to one end a small wooden cap ( Fig. 6 ). Now
procure a glass disc, 5 ins. diameter ( 21 ozs. ground glass
is best for this purpose), and grind the edges with an old .
emery.wheel disc, using turpentine as a lubricator. One
of these spent emery discs may be had at almost any
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foundry for nothing. When ground, cut a small washer
out of thin flannel,the size of thewood cap on rod, and
saturate it with Ellis's or Munn's fish glue ; allow this to
stand for about ten minutes, and then press down on top
of the wood cap, which in turn is pressed down on the un
ground side of glass plate, taking care to have it quite
central. Leave this part to set, which will take about
forty minutes, and then böre out ihe cap in which the rod
is to slide. For this purpose use a 4 in . bit , and bore
the hole from both ends in order to ensure its being quite
true.
Another hole should be bored at the side to meet
this one, and should be 5-16ths in . in diameter. Take
a piece of 5-16ths in . brass gas tubing, and run a
thread on the inside and cut off a portion just long
enough to bush the hole in the side of the cap. Get a
small stop tap from an old gas pipe and run a thread on
it to correspond with the thread inthe smallpiece of brass
tube.
File every other portion bright and smooth , and
round off the edge where the sbank enters the tube (see
Fig. 7 ).
Try the glass sliding rod in the cap, and , if it
does not slide up and down quite freely, file the hole with
a round file until this end is attained . The other stand
should be fitted in precisely the same manner.
Before finally cementing down the caps it will be as
well to polish these and the other woodwork . How to
make French polish is described in “Dyes, Inks, Stains, and
Polishes” ( " * Useful Arts an i Handicrafts ” Series ) , and is
used in the following manner : -First coat the article to
be polished with linseed oil ; then rub in some " filling
up ” stuff made by mixing 8 ozs ordinary whitening in
2 ozs. each of Venetian red and rose pink. Pour on cold
water and stir until the whole mass is of the consistency
of lime putty. Apply this to the wood with a soft rag
and allow to stand for half-an - hour ; then rub off with
another cloth and slightly rub with fine sandpaper. Now
make a soft pad by covering a good piece of grey wadding
with fine linen ; dip this in thepolish, and having dropped
a few drops of linseed oil upon it apply to the wood - first
with a circular motion and then with the grain. When
the polish has been well rubbed in , slightly sandpaper and
repeat the operation three or four times. To give the final
gloss, take threepence worth of gum benzoine and dissolve
in about one-third pint methylated spirit, using slight
heat. When dissolved, strain through a fine muslin rag
and apply to the wood with a new pad ; polish until the
wood has been given a good hard gloss. The caps being
polished they can be cemented into the top of glass tubes,
and when set, any superfluous cement cut away.
Now push the sliding rod with its glass table attached
through the hole in the cap ; place a small wad in the
brass bushing and screw home the small thumb-screw .
We now varnish the under side of the glass table and the
large hook of the other stand with good shellac varnish,
made by dissolving good shellac in methylated spirit until
the former is just covered with the spirit. When dis
solved, which will take about twenty -four hours, put a
tablespoonful of fine ashes in the bottle and shake well.
Let it stand until it settles, and decant or filter off the
yellow solution, which is the portion to be used. Warm
the article to be varnished, and apply with a fairly broad
camel-hair brush . Do not go over the same place twice,
and always draw the brush in the same direction. All
this should be done before the fire, or a white, cloudy.
looking appearance will be the result. The lacquering
had better be done with Brassoline, which is appliedcold,
as heating the brass might melt the cement or crack the
glass tube. This is an excellent lacquer for small sur
faces, and is applied with a small camel-hair brush,
taking care to draw the brush in one direction only, and
an once. The
not to go over the same place more
stands are now complete and ready for use , and if the
small wood caps on the tops of sliding rods are not made

fixtures, quite a number of different tops may be fitted to
the rods --such as hollow for supporting balls , half-cylin
der for supporting cylinders, & c., and any other that may
be found necessary . Another plan is to have a num
ber of sliding rods, each having a different kind of top.
( To be continued .)

1
For the

Book - shelf .

[ Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London, E.C., by remitting the published price and cost of
bostage. )
The HisTORY OF THE GREAT -NORTHERN RAILWAY,
1845-1895 . By CHARLES H. GRINLING. London :
Methuen & Co., 36, Essex Street , W.C. Cloth.
Price jos. 6d . Postage, 4d.
The enormous deve'opment of the industrial resources
of this country during the past sixty years has been so
largely influenced by the growth of the various railway
undertakings, that a detailed account of the history of so
important a line as the Great Northern cannot but be of
interest as much to the general reader as to the specialist
in railway construction and management. Much of the
matter necessarily deals with the Parliamentary, financial,
and legal episodes in the history of this important enter
prise, and the narrative here set forth will forcibly bring
home to the mind of the reader the fact that the position
of director on the board of a great railway company is by
no means a sinecure. The accounts of the constructional
work in the building of the more important bridges,
stations, and tunnels ; the photographs of locomotives ;
the story of the race to Edinburgh in 1886-88 and the
race to Aberdeen 1890.95 ; and the authentic versions of
the causes and effects of some of the more serious acci
dents, all afford instructive reading to engineers , whilst
also serving to show how varied are the interests and the
obligations which are bound up in railway management.
The author is to be congratulated on the eminently read
able style in which hehas presented his vast array of facts,
especially with regard to the details of the Parliamentary
and financial procedure, which from a less able pen
might easily have formed but very dull fare in place of
the dramatic narrative Mr. Grinling unfolds. The volume
is well turned out , the binding and paper being good , the
printing particularly clear. The illustrations, portraits,
and maps have a special interest of their own, and add
much to the value of this book , which is one we can
cordially commend to all who are at all attracted by
records of railway progress.
THE APPLICATION OF ELECTRIC MOTORS TO MACHINE
By ANDREW STEWART, A.I. E.E.
DRIVING,
London : Rentell & Co. , Limited, 2, Exeter Street,
Strand, W.C. Cloth , price is. Postage, 2d.
Within the comparativelysmall number of pages of this
book is contained a very succinct account of the pros and
cons of machinery- driving by electric motors. The author
takes a very sensible and practical view of the matter,
rightly concluding that the prime question with those
who may be thinking of adopting electric-motive power,
will be the financial one. To such the work may be
heartily recommended as both cheap and good .
First STEPS IN PAINTING. No. 24, “ Useful Arts
and Handicrafts ” Series. London : Dawbarn and
Ward , Ltd. , 6, Farringdon Avenue, E.C. Price 6d .
Postage id.
In its way this little volume is as good as its predeces
sors, and teaches as much of the art of painting as can
usually be learnt from books.
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By Henry Gibson .
'HE amateur mechanic in the Colonies seems natur
THE
ally to take to work of more practical utility than
his brother at home. Having resided for some
years in the vicinity of Cape Town, it may be interesting
to briefly outline how my tools and appliances have been
got together. Like most new arrivals, I found it impos
sible, while living in a boarding house, to practice my
hobby; but once having joined the ranks of Benedicts, not
only was it possible to again take up the use of tools, but
it proved a decided economy. That was some ten years
ago, and after two moves I find myself in my own den, of

MR. HENRY Gibson.

whicha photograph is sent, giving a very fair representa
tion of my present equipment in the way of tools.
It was not always so complete, however. At the com
mencement the bench was bought, then very much out of
repair ; and the grindstone, the latter mounted on, or
rather in, a paraffin case which did not allow of a treadle
being used . " The top of the bench was a good slab of
local hard wood about 4 ins. thick , and , though much
chipped , true and serviceable. The back board, tool
rack, and part of framing were rebuilt, and it is in service
able condition to - day, whilst the grindstone was soon
placed in a more workable state. They were the original
purchases, and are still in full working order. At first
operations were confined to carpentering, tools being pur
chased as wanted, until now there is a good collection,
and a box for their preservation was necessary, The
pattern selected was that shown in Hasluck's “ Wood
Workers' Manual,” very slightly modified , the lid only
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appearing in the photograph under the cupboard with
sliding doors.
During the first four years the work done included a
kitchen dresser ; three wardrobes ; folding tables ; corner
writing desk in Colonial hard wood, for study, from de.
sign ( slightlymodified ) by the late J. W. Gleeson White ;
desk and bookcase combined, for drawing-room , from de.
sign in Godfrey Giles & Co.'s catalogue ; afternoon tea .
table in teak ; medicine chest of special shape. I also
fitted up the pantry in my new house ( including a folding
pastry board , glass and china cupboards), besides sundry
folding step -ladders, frames, andall sorts of odd things for
myself and friends. One of the most interesting jobs
about this time was the designing and making of a shoot
ing board to plane angles of 30, 45, 60 and 90 degrees,
either across the end or on the side of the work, with fit.
ments to ensure pieces (such as the sides of drawers) being
parallel and the same length. On the whole, probably
more than the value of my tools and material in useful
articles were produced ; and though of late years my work
has mostly been in metal , my hands have not lost their
cunning, for since the war began they have sent dozens of
book rests, cribbage boards, and other useful articles to
the occupants of the military hospitals, and all my foun .
dry patterns are home- made.
My real hobby has always been metal work. Some
six years ago a second hand Britannia Company's lathe
with separate foot gear was picked up, which had
belonged to an officer in the Royal Engineers who was
ordered to another station, and the less said about the
bench the better. After refitting the mandrel, building a
nice new table stand, and adding a 4.in. self -centering
chuck , and doing a lot of general and metal work, this
little lathe was sold at nearly twice its total cost to me to
make room for the Holizapfel lathe, which is shown in the
foreground of photograph. This is a 44.in. lathe raised
to 51 ins. with traversing head-not mandrel — for cutting
short screws, division plate with largest row 360 holes,
ornamental rest with curvilinear apparatus, eccentric and
oval chucks, plain turning slide-rest ( under cloth at end
of bed in photo ), and the usual assortment of small chucks.
This lathe is stated to be about sixty years old , but the
mandrel is as good as ever, though unfortunately the bed
had apparently been somewhat strained by metal turning
of tooheavy a character. Ornamental turning has little
attraction for me as yet, and this lathe has been used
chiefly for wood turning. Our local woods are excellent
material, especially those known as stinkwood, yellow ,
assegai and iron woods. Local boxwood is fairly useful
when well seasoned, and takes a good screw thread. With
this lathe I made and repaired several small electro -motors
and other models, most of which , however, disappeared
while the writer was on furlough in 1896.
On my return, as I seemed to have settled down for
some years at least, I decided to carry out my scheme for
a more complete workshop, and ordered from Mr. Henry
Milnes, of Bradford, one of his 5 -in. high -class combina
tion lathes, an illustration of which, with overhead gear,
appears regularly on your outer cover. In my case over
head, segment plate, and division plate with tangent
screw are omitted , the ordinary index point to front of
headstock pulley being fitted instead. My fittings, some
ordered with lathe and others added since, include catch
plate ; plain drill chuck with } in. hole, and fork centre
for this ; “ Little Giant” drill chuck, holding o to i in . ;
taper screw chuck ; faceplate ; four-jaw chuck and 45 in .
two-jaw chuck ; 5-in . spiral scroll chuck, by Chas. Taylor ;
old American three-jaw chuck ; 4 -in. Whitton three-jaw
chuck , with two sets of jaws (N.B. — The two latter had
previously been fitted to Holtzapfel lathe) ; set of metal cup,
chucks (home-made) ; two 6 -in. face plates for mounting
work by solder (home- made) ; drilling spindle and verti
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cal slide; Universal milling attachment ; cone pla'e ;
angle bracket for mounting slide - rest vertically ; Univer :
sal mandrel, i in. to 3 ins. ( home - made) ; expanding
mandrel , 4 in. to 1 in.; and fret saw attachment.
Besides the set of slide tools shown in photo, I have
the following: - Armstrong cutter bar, and spare material
for making small cutters ; Armstrong boring bars, 7.16ths
in. and in. , for which I have made special holder, as
that supplied and in use in America does not suit my tool
holder ( by means of a collet the same holder fits both ) ;
cutter bar for screw cutting, made from drawing in North
cutt's work ; boring bars; screwing tackle, 1.16th in . to
1 in., including the Green River set fitted for use in brace
and lathe; fat drills and holder ; twist drills, 1-16th in .
to 4 in ., by 64ths, and Stubbs' Nos. I to 59 ; and twist
drills, & in. to 1 in., with j in . shank to fit plain drill
chuck.
The mandrel centres are Morse taper No. 2 , and drill
ing spindle No. I taper. By inserting a Morse sleeve in
mandrel centre, cutters and drills can be turned for use
in driller , or taper shank drills and small chucks used .
A small grinding headstock used on bench is also bored
out to No. I taper, so that drills, &c. , are interchange
able. The plain drill chuck on light lathe is also bored
4 in. , so that any tools used therein are available for
either lathe. There is , besides, a fair assortment of
measuring and testing tools, hack saws, pliers, and small
tools generally, including standard reimers for three
sizes of bearings , 5-32nds in . , 5 16ths in., and 7-16ths
in . , and two mandrels to match the main shaft and front
shaft of overhead respectively, turned from mild steel , are
kept for making fittings for these shafts only. Of course,
this kit was not ordered or acquired all at once, but has
gradually accumulated during the past ten years, some
having been acquired very cheaply at auction sales, of
which there are many here. A good 4-in . instantaneous
grip vice , 5-16ths in. sensitive drilling machine, two
emery wheels on stand (home made ), and a powerful Sim
plissimus stove, burning paraffin , for tempering small
tools and heating soldering irons, about completes my
outfit, though, of course, there are many items not men .
tioned in detail.
All arrangements are designed to obviate as far as
possible any necessity for forging, which is expensive lo.
cally. It costs as much to have a tool re - forged as a
new one can be bought for in England , and unfortunately
I have no facilities for such work, though small cutters,
drills, &c. , can be tempered in the stove already men
tioned.
A good deal of time so far has been taken up in making
various fittings, putting in shafting for driving by i h.-p.
motor (General Electric Company ), making overhead
gear and countershaft for driller. The overhead contains
some special features, and is built quite apart from the
lathe, instead of being supported from that tool . From
the sketch ( Fig . 1 ) it will be seen that the frame work re .
volves on trudnions fixed on wall brackets concentric
with main shaft. This frame carries -- ( i) the front shaft,
on which are placed pulleys for driving apparatus in the
slide -rest; ( 2 ) tension gear (not shown in sketch to save
confusion, as photo indicates it clearly) ; and ( 3 ) striking
lever of friction cone for driving lathe. This allows the
frame to be placed in any position available with the
notches in stretcher bars shown in the photo - preferable
to counter- balancing the frame with weights, as throwing
less strain on wall brackets -and this is done without dis
turbing the mutual relation of parts. The band running
fair to pulley in slide-rest, any slack is taken up by
weighted lever, which is adjusted to give desired tension,
and this has worked admirably. The front shaft runs in
ball bearings of the same general design as those used by
Mr. Milnes on crankshaft of lathe, except that instead
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of ball races being turned in the shaft, they are made in
a hardened sleeve in which the shaft is a sliding fit. Tne
shaft can thus be withdrawn entirely to change pulleys
thereon without disturbing a single adjustment, per
mitting many combinations without making anything
clumsy. As a rule the front shaft is driven from the
three fat speed cone on main shaft, but a duplicate lathe
pulley can be used and driven from grooved friction pul
ley , and then the pulley is available to stop and start front
shaft without stopping motor. This same pulley is also
used when driving by foot power, and need not be changed
around to suit the various flywheel grooves, since it can
be slid to any position on shaft, the keyway in which is
cut for its whole length. It will be noticed that in the
friction gear ( Fig. 2 ) the usual practice has been reversed ,
for the strong spiral spring presses up the hard wood
cone, and drives the pulley until thrown out of gear
by pressing lever to the left, when the catch falls into
notch and holds it off. This overhead is the outcome of
some considerable thought , and can be driven either by
foot or power, without making any change. It is en
tirely home - made.
The countershaft for driller is made of a single casting,
with i in . shaft , as shewn in Fig. 3. It might have been
better had fast and loose pulleys been fitted, instead of
the three-speed drivers, thus having only two speeds for
drill ; but six speeds are very convenient for many pur.
poses, and very little time is really lost in stopping and
starting the motor, which is only necessary to change size
of drill. Heavy chucks are kept on brass nose pieces
mounted on a thick teak board , which can be seen on
wall near headstock, the key for each chuck being hung
over it. Change wheels are kept in a standdivided into
compartments, and resting on floor at far end of lathe.
Now for some particulars of work done. Few , if any,
amateurs here go in for model engine work, mainly
because of the aifficulty in getting a reliable boiler from
any outside source, and few care to trust home- made
generators except for very small affairs – really mere toys.
The facilities for getting any model work done outside
one's own shop , except at Johannesburg, where there are
numerous well-equipped workshops, and Kimberley, are
nil . Small machine screws are not stocked by the stores
here, and the taps sent out by model makers are not
always reliable ; so it is usual to make even such small
details personally. As to getting materials, we are worse
off than in any country place at home. In Cape Town
there is no shop, so far as I know , where the wants of an
amateur are catered for, and small quantities of sheet
brass, tubing, or rods are difficult to get unless the ama.
teur knows someone in the trade, as the stores will not
cut an original sheet , &c. It is only recently that it has
been possible to get castings successfully from my own
relatively small patterns, and anything in the shape of
very small castings for models is out of the question and
have to be imported, when charges often exceed original
Co.t. This makes successful work on ordinary lines
somewhat expensive, but certainly cultivates the worker's
ingenuity. The position in this respect has improved
somewhat of late years ; but , until the demand is greater,
we can hardly expect much more to be done for us. My
plan is to make a note of anything required, and get out
a case about once a year . On the other hand, all better
class houses in town and suburbs are lit by electricity
no gas mains being laid in our southern suburbs-and
though the price, is. 9d. per unit, is high, according to
your ideas, it is the natural motive power here. Some
uie water power, the local pressure at my residence being
about 90 lbs. , but they are very few . There are no frosts
in winter , so that power can be used all the year round ;
but in winter, with our continuous heavy rains, the diffi
culty is always to get rid of the natural fall , and it is in
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winter the colonial works at his hobby most ; conse:
quently, electricity is the favourite source of energy ,
My first home-made motor was one of very simple
type, and merely capable of running light models ; then
followed one to drive a sewing machine. This was made
with 14 -in. “ H ” armature of solid malleable iron , with
shaft cast in one piece. It worked very well , giving
ample power ; but, of course , was not self-starting, and
as the driving- belt was frequently pulled the wrong way
to start it , the brushes gave trouble. Well , like most men
who have spent many hours on a job, I was not
going to throw away all my labour, and decided to
replace the “ H ” armature with one drum wound . Here
cameanother difficulty. Suitable wire could not be got
locally unless a wholesale quantity was taken , nor were
any stampings to be had : so I just made the best job
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wound with 2 lbs, of No. 20 wire, and the original arma .
ture had i lb. No. 24 connected in series. The new
armature had nearly 1 lb. of No. 36 on the drum , and
would not run effectively either as a series or
shunt machine.
Never say die.
After numerous
experiments, a resistance of platinoid wire was
arranged in series with the armature and both
in shunt with the F.M.'s which gave just the
speed and power wanted, using 0:65 ampère on the
100 -volt circuit, the input with original winding having
been '60 ampère. “ All's well that ends well," and this
little motor works regularly and requires practically no
attention . It now deserved a proper stand , which was
duly made, and then a switch for five speeds operated by
treadle was added , and my interest in the concern taken
over by the domestic side of the house. It should, how.

KOD

Fig . 1. -OVERHEAD GEAR FOR DRILLER.

v
v
v
v
v

Fig. 2.- DETAILS OF FRICTION CLUTCH FOR OVERHEAD GEAR.
with what I could get. The armature was built up of
ordinary thin bolt washers treated with shellac varnish,
and when all dry and hard, turned down to the right size
by taking several light cuts, divided into sixteen equal
parts and wound with some No. 36 silk.covered wire
already in stock, and bound round with untwisted silk
from end to end instead ofseparate bands. The eight- part
commutator is made of tool steel, built on brass sleeve, in
sulated with mica cut from spare oil -stove fronts, and is as
true to-day as when first made five years ago, and the
machine has done all the work of a household of nine per
sons. The bearings in brass standards being larger than
my new shaft, they were bushed with tool steel and lubri
cators fitted, using vaseline which acts very well. Now
came some interesting experiments. The fields were

ever, be mentioned that the speed resistances were
mounted on the same frame as the fixed ones, and the
motor stops, through the action of a spring, as soon as
the foot is removed from the treadle.
My next affair was from castings for a 1 h..p. motor,
with winding calculated to give about 7 h..p., imported
from Bottone, and worked most successfully, driving the
wood turning lathe for upwards of a year. During a
visit to England, however, a friend burnt out the arma.
ture, and it must be rebuilt. The field -magnet casting
is shewn on the floor in photo. This accident suggested
a proper switchboard, which is fixed on wall over screw .
cutting lathe, and as it has proved most useful in my
work and hardly shews in the photo , a sketch ( Fig. 4) is
sent. At the end of bench opposite wooden vice can be
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amateurs, many things are perhaps not done quite as in
the trade. For instance, the basis of friction gear is the
head of a disused diamond drill, with portion of its
first socket as the sleeve. The remainder was de
signed to correspond so that most persons have taken the
whole as a single casting. A gentleman to whom I
showed the photo sent remarked that the overhead and
driving gear seemed rather high up. It may be ; but, in
the first place, the frame is shown higher than generally
used (to escape lathe driving belt), and the writer stands
over 6 ft. i 'in. , which is somewhat in excess of my
friend's stature. The whole has proved convenient to
me, and if it had to be rebuilt I should adopt the same
arrangement.

5 "FUSE

AMMETER

PLUG
SWITCH

Fig. 3. -COUNTERSHAFT FOR DRILLER.

A word now on the lighting arrangements. There is
one lamp with circular motion on switchboard, and one
fixed lamp, both being over screw -cutting lathe ; another
fixed lamp at end of the bench. A third is fitted with
counterpoise from pulley in centre of ceiling, and move
able to any part of the room . In convenient positions
short rods are fixed , and on these again , by means of a
wooden Universal clip copied from Starrett's surface
gauge, is a wooden rod, on which is the lamp holder.
Given the several positions and universal joint described
and shown in photo , there is hardly any portion of the
workshop where a good light cannot be directed, and
only one switch is wanted. The short rods are turned
the same size as pillar on slide-rest, and the light can be
fitted thereon , and travel with it when running a self
acting cut. This was more an accident than original
design, but has been of service on several occasions .
Besides getting any forgings required, and castings
made from my own patterns, no tradesman has been em
ployed locally for my workshop, and your readers will see
from the photo that a good deal of time has been ex
pended on fittings, but there is the satisfaction of having
executed the work personally. As is not unusual with
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seen an ordinary linesman's galvanometer on bracket.
This is connected to the house bell battery and a home .
made lever switch. Its use is to test for faults when
winding armatures and prevent accidents which might
occur if the 100 -volt current was employed ; besides, it
avoids blowing out fuses iſ a leak is found ,
About this time I did most of the metal work for a
6 - in . wood turning lathe built by a friend, and made
more than a dozen metal chucks for another mechanically
inclined neighbour. The adapter nose to which these
latter were fitted can be seen in cupboard . Since then
I have been working at the model shown on bench and
made the two smallmotors beside it. That, with 11-in.
armature with five point switch and resistance in base,
was originally fitted with a fan and worked well until
knocked off a table. This accident demolished the fan,
but I purpose building another shortly. On the other
side of base is a lamp holder in series with motor, which
runs about 1,500 revolutions a minute when using an
8 C.-p. lamp. The other little motor is 34 in, armature
and is built for running by battery, but can be used
with a 30 c.-p. lamp in series, though of course, this is
not economical. I have in hand now a dynamo with
272 in. drum -wound armature to be driven by hand to
provide current for my son's experiments for school
work , as batteries are expensive luxuries here and I
cannot always be by to keep them in order.
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Fig. 4. - SWITCHBOARD FOR MOTOR .
If I were to go into more details of different fittings,
this article, already lengthy, would probably exceed
your patience; and I will only say that if a shortdescrip.
tion of anything mentioned herein would be of interest,
I should be most happy ( time permitting ) to do my best
to prepare a separate account of it. I have learnt much
from your own and similar publications, and believe in
exchanging ideas freely . No attempt has been made to
mention all my work , but merely the chief items. In a
colony a good deal of time is taken up in doing odd jobs
about the place and for one's friends ; personally, I seem
to have somewhat of a reputation among the latter as a
bicycle doctor. Perhaps I may sum up by saying I have
done work ranging from a new screw for a pair of small
scissors to a 10 - in . division plate for heavy milling in the
lathe, which is as large as my tool will take, and both
jobs were done by foot-power.
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By R. M.
PART

1.

ONSIDERING the large and increasing use of the
CON
alternating current on the part of the public supply
companies, there are sure to be many readers of
this most excellent journal to whom this is the only
current available from the mains, and for which they find
very littleuse for their special requirements. To those
so situated a means of rendering the alternating current,
to a large extent, a satisfactory substitute for the con.
tinuous current is likely to be of value. The rectified
current is used by the writer for charging accumulators
and for working a 12-in . spark coil with an electrolytic
break for x -ray work . In both cases the results are en
tirely satisfactory . Its value for arc-lighting is proved by
the success of the Ferranti system , and it is said to answer
admirably for electro-deposition.
There is one point which might be worth investigation,
and which is put forth merely as a suggestion.
Considering the much higher efficiency of direct cur
rent motors as compared with single phase alternating
current motors, it seems possible that a higher degree of
efficiency might be obtained by rectifying the alternating
current and using direct current motors — more or less
modified in their construction to meet the conditions
than is usual in alternating current motors. The idea of
using a small rectifier to replace a gas-engine and dynamo
arose from seeing three 50-light Ferrantirectifiers operat
ing the arc lighting circuit in the local central station . A
search for literature on the subject proved fruitless ; in
deed, as the result of the search , one is tempted to think
there is a tacit understanding on the part of all writers
and publishers of electrical works and periodicals, suit
able for amateurs at least, to ignore everything which has
to do with the alternating current.
This, no doubt, is partly the reason why many, if not
most, amateur electricians come to regard the alternating
current and its appliances as something quite outside their
horizon . This is unfortunate, particularly in view of
wbat is stated in the opening words of this article.

A

B

There is one great difficulty, however, in the way of
supplying articles dealing with the construction of small
alternating current motors, and that is the lack of uni.
formity in the character of the current supplied to con
sumers' houses by the various companies - for not only
does the voltage vary anywhere between 50 volts and 220
volts, but what is equally important is the great difference
in the periodicity adopted . By periodicity is meant the
number of cycles of alternations per second in the direc
tion of flow through any part of the circuit. To make
this clear we will refer to the above curve such as is
used to represent the E.M.F. of an alternating current.
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Every time the curve crosses the horizontal line the
flow of current in the circuit is reversed in direction.
The curve starting from the zero or horizontal line at A,
as above, rises to its maximum value on the + side, falls
again to zero, and crosses the line to attain its maximum
value on the negative side, and again returns to the hori.
zontal line to go through the same cycle of changes as
before. That portion of the above curve from A to B
forms one complete cycle, to which there are two alterna
tions. In stating theperiodicity of an alternating current,
it is usual to give the number of cycles per second. This
will be found to vary considerably, 50 to 125 being the
usual limits. There is, at present, a tendency towards
the more general adoption of the lower periodicities, as
being more efficient for motors , power and light thus
being supplied through the same mains - a great advan
tage to the supply companies. It is found that a period
icity of 50 is the lowest that can be adopted without
affecting the steadiness of the lamps. It is hoped that
the time is not far distant when a standard both of voltage
and periodicity will be adopted for public supply, as then
there will be an interchangeability of machinery and ideas
between readers, which is more or less impossible now.
It should be borne in mind that motors built for a certain
periodicity will not work with the same degree of effi
ciency on a circuit with a higher or lower periodicity,
even though the voltage be the same. To explain the
reason for this is beyond the scope of this article, but the
following example is a good illusiration of the fact : - The
writer has a small alternating current fan -motor, con
structed to run on a 100 -volt circuit, having a periodicity
of 125. Its speed was 1,800 revs. per minute, and con
sumed about 12 ampère. About January, 1899, an en
tirely new plant was put down in the local central station ,
the voltage remaining the same, but the periodicity was
lowered to 60. The motor now runs at goorevs. per minute,
consuming about i ampere, and after running for a few
minutes the field -magnet becomes too hot to hold com
fortably in the hand. Its normal efficiency is reduced at
least one -half in all probability. This will show how im
portant is the matter of periodicity in all alternating cur.
rent work,
It is hoped these few remarks relating to the alternat
ing current, may be of some help to those about to build
the machine here described, but before proceeding to
practical details it may be aswell to run over the princi.
ples involved in the rectification of alternating currents ,
and how the desired result is to be attained.
For purposes of illustration ,let us take a dynamo elec
tric machine, the fields of which are separately excited
from a battery or other source, and need not enter further
into our cunsideration. The armature is of the well -known
Siemens or I type.
As all are aware, the current generated in the coil of
such an armature is alternating, and if the ends were
brought out to rings mounted on and insulated from the
shaft and from each other, the current collected therefrom
would be alternating, and a curve representing such would
be exactly as is given at B below. As usually constructed ,
however , the ends of the coil are attached to the two

B

halves of one collector ring which has been divided at.
diametrically opposite points, the divisions coming under
the brushes when the armature poles are opposite the poles.
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of the field -magnet — the moment when the direction of
the current in the coil is about to be reversed . The effect
of this is, referring to the curve , to bring all the loops
on the same side of the horizontal line as at A , instead
of as at B. The current is now uni.directional and pul
sating in character as opposed to alternating. The
latter, in fact, has been rectified. This is exactly the
kind of current ob:ained by the rectification of a single
phase alternating current from any source-- the feel of the
pulse at the wrist gives an excellent idea of its character.
Rectification in the case above rescribed is simple
enough, for though the periodicity varies with every varia .
tion of speed , the commutator being on the sime shaft
will always bring the divisions between the segments
under the brushes at the right moment. When we come
to rectify an alternating current from an outside source
we must find some means of fulfilling all the conditions in
the above case. In the first place the brushes must pass
from one commutator segment to the next at the
moment of reversal , or as the curve is about to
It is also essential that
cross the zero line.
if we use a two part commutator for purposes of
rectification it must make one complete revolution for
every complete cycle of the alternating current under
treatment - neither more nor less -- and this speed of ro .
tation must be maintained under all circumstances, if
wasteful and destructive sparking is to be avoided . As
the periodicity of any source of supply is subject to
Auctuation, be it ever so slight , it is obvious that the speed
of the commutator must be under the control of the
alternating current itself. The means for obtaining this
latter condition will now receive our attention . In the
machine above referred to the ends of the armature coil
are attached to two collecting rings, and by means of
the brushes an alternating current is supplied to it,
having, we will suppose , a periodicity of 60 cycles per
second. The effect on the poles of the armature is that
they change their polarity with every alternation of the
current in the coil - 1 20 times per second . The arma
ture so far from rotating of its own accord , resents an
effort to turn it , and places itself with its poles opposite
those of the field -magnut. Suppose , however, we apply
mechanical power to the armature shaft till such a speed
is attained that in the case of either armature pole being
at any moment of north polarity, it shall have rotated
through / revolution by the time its polarity has changed
to south - that is 1-120th part of a second , indicating an
armature speed of 3,600 revs. per minute. The armature
will now rotate of its own accord, and continue to do so
so long as current is supplied to it , and it is not over
loaded . Its speed is absolutely dependent on the period.
ricity of the alternating current, and if the periodicity
varies, the speed varies in the same degree -- it runs in
synchronism , as it is called , with the generator supplying
the alternating current ; it is, in fact, a true synchronous
motor .
It is now evident that we have all the means at hand
for making a rectifier for single phase alternating cur
rents. We have only to mount on the shaft of our syn
chronous motor a commutator having as many segments
as there are armature poles ; in this case, too , each seg.
ment being connected to one collector ring, with brushes,
etc. , and our rectifier is complete in all its essentialparts.
Provided the commutator rings, brushes, & c ., are made
sufficiently massive, there is scarcely any limit to the
amount of current that may be rectified, and the motor
need only be sufficiently powerful to keep the commuta :
torrotating at the proper synchronous speed.
The writer is sorry to have taken up so much space
without having got to practical work. There are reasons
for this, however. This being a machine in which the
alternating current is the primary factor, it was thought
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that were not some sort of preparation made for what is
a new departure, so far as this journal is concerned , at
least, the subject might have been ignored by many to
whom it would otherwise have been very useíul. Again ,
alternating current matters have been so neglected by
amateurs it seemed necessary to spend a little time in
theoretical considerations, and in describing a machine
which may, in a sense , be considered a connec:ing link
between the A.C. and the D.C. systems, it is hoped that
it may serve as a stepping stone towards a larger
interest being taken in alternating current phenomena by
amateur electricians.
It is, perhaps, not too much to hope our worthy Editor
may soon see his way to furnish articles on the construc
tion of alternating current motors of small power. They
should not be difficult to construct, and would surely
prove valuable to many amateur electricians.
[Nore.- Part II. of this interesting article, together with
complete working drawings of the machine referred to,
will appear in our next issue.-- ED. M.E.]

The Society of Model Engineers .
Visit
HAMPTON .
VERY enjoyable visit was made by the members of
the Society of Model Engineers on Saturday, July
A
21st , to the pumping stations of the Southwark
and Vauxhall Waterworks at Hampton. A pair of com
pound vertical pumping engines by Moreland were first
inspected and much admired by the visitors, who were
then shown a pair of interesting Corliss engines with
beam motion and counterweights, now kept only as
“ stand -byes ” in case of accidents. These engines were
over forty years old , but their massive and excellent con
struction made them still reliable, if not so efficient as
their more modern brethren . The next engine house
contained three magnificent marine-type triple expansion
engines of enormous power only recently installed, and
the examination of these and the pumps, pipes, and ac
cessories belonging to them , absorbed the largest part of
the attention of the members After a run through the
extensive boiler shop, fitting shop, and smaller pumping
rooms, the visitors were shown the process of filtration
and the construction of filter beds and reservoirs. By the
kindness of J.W. Restler, Esq . , M.I.C.E., engineer to the
Southwark and Vauxhall Water Company, the members
were then handsomely entertained at tea, after which a re.
solution embodying the very hearty thanks of those present
was passed to that gentleman, and another vote of thanks
his genial assistant,Mr. Woodcock, who spired no pains to
to show everything of interest to the members.
The Next MEETING.
The next meeting of the Society will take place at the
Memorial Hall, Farringdon Street, E.C., on Monday,
September roth , at 7 p.m. On this occasion , Mr. Chas.
E. Oxbrow , the winner of THE MODEL ENGINEER loco .
motive prize competition , will give a lecture on the sub .
ject— “ Great Eastern Trains and Times.” The lecture
will be illustrated by photographs, and drawings. Mem.
bers who have any new specimens of their workmanship
are particularly requested to exhibit.
THE FOLLOWING MEETING ,
The following meeting will take place on Tuesday,
October 9th.
PROVINCIAL BRANCHES.
LIVERPOOL. –At the fifth monthly meeting of this
branch, which was held at the Balfour Institute on
August ist, a fairly good number of members and visitors
were present, and the chair was occupied by Mr. Rimmer,
After the minutes of the previous meetinghad been read
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over and passed , the chairman exhibited two model verti .
cal steam engines and also a large number of parts and
wooden patterns, and a short discussion then took place
with regard to small engines and boilers. Mr. Kirby
afterwards proposed a vote of thanks to Mr. Rimmer,
and this was seconded by Mr. Jackson, the meeting being
brought to a close at about 10 p.m. The next meeting
will be held in the Recreation Room at the Balfour Insti
tute , Smithdown Road , Liverpool , on September 5th , at
7.45 p.m., further particulars of which will be posted to
the members. - Fred. T. Stewart, Hon. Sec. , 14 ,
Adelaide Road , Kensington , Liverpool.
SHEFFIELD . - The July meeting of this branch took
place at the Y.M.C. A. Hall , when there was a very good
attendance of members and friends. The chief attractions
were a model boiler , made expressly by Mr. Shaw for
running model steam engines at future meetings of the
Society, and the testing of electrical models by means of
a battery constructed and exhibited by Mr. G. H. Rooke.
As the former is to be further improved and again ex
hibited at the next meeting, a more detailed account will
then be given. The battery consisted of 8 cells, each
holding about a pint and a half of solution, and has a
ratchet and pawl arrangement for immersing the plates to
any required depth . The method by which a thorough
good connection with carbons was made was carefully ex
plained . Mr. B. Shaw had provided an instrument for
registering the speed of motors under trial , and the follow
ing results of the first four are appended :
Revs . per
Owner.
minute.
Type.
Ironclad
Mr. Renton
5,800
Avery's Tramcar
Mr. Rooke
4,800
Avery Lahmeyer
Mr. Rooke
4,500
Under -type
Mr. Milner
3,500
The first-named motor was an exceedingly neatand well
made model - the carcase being cut from the solid , nickel
plated and fitted with a drum armature. Towards the
end of the meeting much amusement was caused by the
manipulation ofa shocking coil by Mr. Squires. Intend.
ing members should write at once for particulars to the
Hon. Sec , Mr. G. H. Rooke, Handsworth, Sheffield.
BRADFORD. —The (usual meeting of this branch was
held on August 2nd , 1900 , at the Coffee Tavern , Tyrrell
Street . Mr. T. Wilson took the chair, and there was a
good attendance. After the usual business had been dis
posed of Mr. Pell showed a set of castings for Corliss
engines, also patterns for 6- in. lathes. After a short dis
cussion the meeting closed about 10 o'clock. The next
meeting will be held on September 3rd , 1900 , at 7 p.m.,
at the usual place. - James H.LAMB, Hon. Sec., Holly
Bank, Thornbury , Bradford, Yorks.
Model Yachting Correspondence.
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest,
Letters maybe signed with a nom -de-plume if desired,but the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication.
Communications shouldbe written on one side of the paper only .)
Inter- Club Matches .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Two matches have been arranged between
the Stanley Park and Newsham Model Yacht Clubs, the
former to be represented by three 10-tonners, Stanley
Park Rule, and the latter by three tens, 1730 Rule.
The first match was sailed at Stanley Park on July 21st .
Unfortunately, only two Newsham boats turned up; but
the race was run two a side, and resulted in a draw. A
handsome silver medal, suitably engraved , was presented
to Mr. C. Jones in recognition of his Westra being the
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most successful visiting boat. Our club has now arranged
matches with Salford for 5 - raters, Bootle for 10 raters, and
Stanley for 10 tonners. We have decided in our club
races to measure boats either by the 1730 or L. and S. A.
Rule, at the owner's discretion, and allow raters and
tonners to run together, so that members may build
whichever type of boat they preſer. A 10- rater is a some
what larger vessel than a 10 tonner ; but the difference is
small, and certainly not sufficient to prevent the best
built and best-managed boat winning.
Of course, tonners could have their sails reduced to
make raters, but this would be very unfair, especially in :
the case of the old -fashioned narrow “ lead-mines.” The
Sail Area Rule has this peculiar advantage, that boats of
awkward size can have their sail and weight reiuced and
be squeezed into a class, whereas we know of two good
boats, which are just 21 tons , and cannot be reduced .
We are convinced , however, that any rule to be really
fair must impose a healthy tax on draught . A model
10 rater of the proportions of the Shamrock would have
about 37 ins. waterline, 10 ins. beam , and 8 ins. draught.
A model Columbia would draw about the same, and a
Britannia one inch less. Yet the draught of these vessels
is considered excessive. If draught were taxed fairly it
would be found that any increase beyond 7 or 8 ins.
wouid not bring a proportionate increase in speed, and
fins would lose much of their advantage over up to date
keel boats. -Yours sincerely,
SYD JOHNSON (Hon. Sec. )
21 , Blessington Road , Anfield, Liverpool.
A Model Yachting Club for Sheffield .
TO THE EDITOR OF The Model Engineer,
Dear Sir, -I see by your last issue that one of your
correspondents suggests the formation of a yachting club
in Sheffield . To my mind , it appears that it would hardly
be possible to obtain a sufficient number of yachting en
thusiasts in our inland town to form such a club, and
would therefore like to suggest that the devotees of the
model yachting hobby should join the local branch of the
Model Engineer Society, and thus use the advantages of
the already formed Society to further their interests. I
feel sure my committee would gladly entertain any idea
that would increase the interest aiready taken in model
work by considering the claims of model yachtsmen. At
the present time I personally know half a dozen mem
bers whose hobby takes that form , and who would wel.
come a change from the papers and discussions which
hitherto have been reserved for the model engineer
solely. Besides this, the interests of both parties are in a
great measure connected , especially in regard to the
steam , oil, or electrical mode of propulsion. Should,
therefore, any person, as your correspondent, write to me
privately re the matter of providing model yachting dis
cussions to enter into our programme , I should be pleased
to discuss the matter with them , and place the result
before my committee at the earliest opportunity. - Yours
G. H. ROOKE,
faithfully,
Hon . Sec. to Sheffield Branch of the M.E.S.
Handsworth , Sheffield .
TO THE EDITOR OF The Model Engineer.
SIR, -I quite agree with the views of your correspon
dent, who writes in your last issue under a some .
what unwieldy nom de plume, as to the desirability of
forming a model yachting club for Sheffield , but think
that the necessary lake-of good extent, and not sur .
rounded too closely by hills or trees - would be somewhat
of a difficulty. He has my sympathy, and if he will
put forward practicable plans might have my help. - I
am, Sir, yours,
Geo . S. WAINWRIGHT.
Heeley Bridge, Sheffield.
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The 212 - Rater Model Yacht
“ Sunbeam .'

September, 1900.

between the plates, or, rather, to draw the plates together.
A round -faced hammer closes the edges first, as at b ,
whereas, by using a flat hammer, the first blows make
the whole rivet swell both in the stalk near the head and

a

b

E have pleasure in reproducing the accompanying
We photograph of the 2}-rater model yacht Sun
beam . This model has been made by Mr. S.
L. Thompstone, who will be known to many of our
readers by reason of his excellent model steam and

с

at the other end as well, as at c . Does your corre
spondent secure the other holes before he starts, as
copper, being a soft substance, may easily stretch suffi
ciently to shear ? The thickness of his rivets must not be
neglected. Let him read Unwin on “ Machine Design , ”
and he will find proper proportions for rivets. Trusting
this will be explicit and useful to your numerous corre
“ EBOR . ”
spondents. —Yours truly,
Steam Turbine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-As I intend making a 2 h.-p. generator
and turbine, I should be glad if any of your readers could
give me information as to size, correct heating -surface of
generator, also best working pressure, size , diameter,
length, size of inner drum , size of blades, number, angle,
and increase in size of same, and anything that your
readers know of leading turbines, preferably Parson's, of
Newcastle. If any of your readers have drawings on the
subject— I have designed drawing of a 3 -ſt. model yacht,
fiddle bow , solid built, not a racing boat but one which
is perfectly reliable in almost any weather ; I have made
one to the same drawing, and am more than satisfied with
her-I shall be pleased to exchange same temporarily.—
Geo. T. RICHARDS.
Yours truly ,
Woodstock , West Didsbury, Manchester.

MODEL YACHT “ SUNBEAM ."
electric launches which we have described in previous
issues. The Sunbeam has an overall length of 40 ins. ,
breadth of beam 6 ins. , and depth 81 ins. Her sailing
qualities have proved to be exceptionally good.

A Thrust Block with Ball Bearings.
TO THE EDITOR OF The Model Engineer.
Dear Sir, -Being about to build a combined engine
and dynamo, I should like a few hints from readers as to
construction of engine to get a high speed.
Will
“ Zodiac please give further details of his engine, and

Practical Letters from Our
TNRUST
Readers .
( The Editor invites readers to make use of this column for thefull
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
twll name and address of the sender should invariably be
attached, though not necessarily intended for publication . ]
Rivetting.
TO THE EDITOR OF The Model Engineer.
Dear Sir,-In answer to J. P. M, ( Clapham ), I am
of opinion his rivets are, first of all , too hard, and can be
softened by heating to a blood - red heat and throwing
them into cold water, the exact reverse of hardening
steel. The holes having been drilled in the plates, the
sharp edge of the hole under the head should be scraped ,
and, if possible, a small drift put through , rendering the
holes more like the sketch (a ). The rivet should be just
made to fit, and well held against by a hammer. The
first blows by a flat- faced hammer fill the holes, and then
the formation of the head after tends to tighten the joint
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say what changes he made in his second engine and the
result ? I enclose a sketch of a thrust block with (cycle)
ball bearings, which has much less friction than usual,
and is splendid for launc work. The parts must be
made of steel and hardened – Yours truly,
“ STERN TUBE . "

September, 1900 .

The

The Model Engineer and Amateur Electrician .

Editor's Page .

'HE next issue of THE MODEL ENGINEER will
be published on September 25th, and will bear
the date of October ist, The following issue
will be published a fortnight later under date of Octo
ber 15th, and the succeeding issues will appear at regular
intervals, dated for the 1st and 15th of each month re
spectively. As there will, therefore, be twice as many
issues per annum, and consequently twice as much post
age to pay, yearly subscriptions will in future be 6s.,
instead of 35. , as at present.
*
“ H. N. S. ” and G. E. S. ” (Wimbledon ) write to
approve of the journal being published fortnightly, and
add : “ Our only regret is that we did not discover the
M.E. until last year, thereby missing Volume I. , now
out of print. Judging from references made to it in
Vol. II. , and in the current volume, we are sure this
would have been very useful, not only to us, but also to
a great number of other readers who may be similarly
situated . We now ask if it is possible to have it re
printed, with , if necessary, a higher price placed on the
numbers." With regard to this suggestion, we may say
that in spite of a very careful consideration of the matter,
we are unable to see our way to accede to our corre
spondents' wishes, partly on account of the great increase
in cost which a necessarily limited reprint would involve,
and partly because many of the blocks for the illustrations
have passed out of our possession, and would be difficult
to replace. It may be some consolation, however, for
those interested to know that such of the more important
of the articles in Vol. I. as are suitable for the purpose,
will, from time to time, be incorporated in the various
handbooks we publish, so that the contents of Vol. I.
will not be altogether lost to new readers. Meanwhile,
we may suggest that those who would like to secure the
back numbers themselves, should watch our Sale and
Exchange Column, where these are occasionally adver
tised for sale by readers who are open to part with them.
*
*
It will be remembered that some time ago we offered a
prize value £ 1 is. for the best article sent in by a reader live
ing in the Colonies or elsewhere abroad. We are pleased
to say that this has been awarded to Mr. Henry Gibson ,
of Cape Town, for the very interesting contribution which
appears under his name in this issue. Though working
under disadvantages, which perhaps we, in this “ land of
plenty, ” cannot sufficiently appreciate, Mr. Gibson follows
bis hobby in a particularly enthusiastic and workmanlike
manner, as all our readers will , we think, agree. We
hope he will find in model -making a source of pleasure
and instructive recreation for many years to come.
*
The articles for the “ Amateur's Electric Light Plant
Competition ” are now under consideration, and the
award will be announced in our next issue.

With regard to the making and vsing of an indicator
or model steam engines, “ R. P.” ( Edinburgh ) writes :
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“ Referring to the letter sentby C. A. B. ' ( Dover ), I may
say I have often wished to have an indicator for my model
engine as suggested by him , but thought it would be rather
expensive an article to get made. As to the objections to
so small an instrument, I think it would be possible to
get an accurate diagram from one if well made. There
is a model of a Richard's Indicator on a model Corliss
engine in the Edinburgh Museum, but whether diagrams
have been taken with it or not I could not say. It would
certainly be interesting to see it at work . I simply write
this letter to let our friend know that the instrument he
so much envies has at least been made.”
The same correspondent also suggests the desirability of
forming an Edinburgh branch of the Society of Model En
gineers. We shall be glad to hear from any other model
makers in Edinburgh who would be willing to join such
a branch if started. In view of the approach of the
winter season , and the great success which is attending
the meetings of the other branches already established,
we would suggest that readers in the great engineering
centres of Leeds, Newcastle, Birmingham , and Glasgow
should follow suit and start branch societies for these dis
tricts . We shall be pleased to give full information on
the subject to any readers who may be enterprising
enough to take the matter in hand.
Mr. H. S. Jerdan , representing Messrs. Osborn and
Jerdan, of Sydney, New South Wales, is now in
England on a business visit, and will be glad to hear from
makers of model engines, electrical apparatus, optical
lanterns, scientific novelties, sets of castings, and other
goods suitable for his firm to sell in Australia. He in
vites correspondence and catalogues, which should be
addressed to him, c/o The Editor of THE MODEL
ENGINEER, 6, Farringdon Avenue, London, E.C.
*
“ C. T.” ( Tottenham ) writes : - “ I am a commercial
traveller, covering the Eastern Counties ( Hunts, Lincs,
Cambridge, Norfolk , Suffolk , and part of Essex ) , and
necessarily have a good deal of spare time in the evenings.
I am also an enthusiastic model engineer (when I get
the opportunity), and a regular subscriber to your
valued little publication. Instead of spending this leisure
time in the billiard-room, could you oblige by getting me,
through the medium of the M.E., introductions to pro
vincial model engineers, with whom I could smoke my
pipe and watch working, and so spend the time more
profitably ? ” We think “ C. T.'s ” plan a very good one,
and we shall be glad to put our correspondent into com
munication with any readers in the counties mentioned
who may intimate their willingness to admit a fellow -ama
teur into their model-making sanctums. We have no doubt
that the resulting interchange of ideas and experience
would be highly beneficial to both parties.
*

We are asked by Mr. W. Bashford to state that the
name of his steam launch ( p. 147, July) was incorrectly
given. The right name is the Sword Fish .
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Queries

and

Replies ,

(Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on separate slips, on
oneside of the paper only, and the sender's name shouldbe in .
scribed on the back. (a) A stamped addressed envelope should
invariably be enclosed . (3 ) Queries will be answered as early
as possible after receipt, but an interval of a few days must
usually elapse, before the reply can be forwarded. ( 4) All
queries should be addressed to the Editor , The MODEL
ENGINEER, 6, Farringdon Avenue, London, E.C.)
The following are selected from the queries which have been replied
to recently :
( 2507) Lightning Arrester for Telephone Wire. M. F.
(Westcott, Surrey) writes : I have put up a telegraph line of copper
wire between our bouse and a corrugated iron workshop. The line
is 200 yards long and has an earth return , the line wire being sup
ported in two places by china insulators attached to trees. I want to
know what would be the best preventative against lightning.
Lightning arresters, of the simplest pattern, are very cheap to
buy, and you should fit two, one at each end ofyour líne. They
consist usually of two brass plates ( as at A, B ), with fine teeth opposite
one another, but about 1.20th in . apart. One plate is attached to

(2312 ) Wireless Telegraphy , etc. W. B. (Lewisbam ) writes:
(1) Which is the best battery for wireless telegraphy ? Would
bichromate or Leclanché do ? If so, bow many are required ! (2)
Need the zincs in a bichromate battery be withdrawn if they are
amalgamated ? (3) Kindly state how to amalgamate the zincs. ( 4)
If a motor was worked by a dynamo current, and the flywheels con.
nected by means of a strap, would that not be an idea of perpetual
motion ?
(1) Either a bichromate battery or a set of accumulators is most
suitable for this purpose. The number will depend on the size of
coil used in the work. ( 2) Yes ; they must not be left in solution
in any case. (3) First clean the zinc in a 10 to r solution of sul
phuric acid , afterwhich rub in mercury with the aid of a stick on
the end of which is fastened a mop of rag. (1) Yes, it would - only
the scheme , unfortunately, will not work !
(2289) Launch Queries. C. S. E. (Westminster) writes : I en.
to carry two, and
close a tracing of a small steam launch, designed
for use on theNorfolk Broads. The launch is to be built of pine ;
floor 12 in. , and sides 36 in. thick. The displacement to be about
742 cwts. fully loaded ; total square feet of surface immersed , 40.
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B

(1) What speed will a 2 in. X 2 in. single cylinder non -condensing
engine, mean pressure in cylinder 30 lbs., revolutions650 , drive it ?
(2) Diameter and pitch of a suitable 3 bladed propeller? (3) Full
dimensions of a boiler, working pressure 60 lb. weight with steam up,
not more than 1 h.-p. to 4 b..p. If a water-tube one I prefer the
one which has the fewest joints ; also state if copper or steel tubes
and diameter of same ? (4) Are the particulars which I have worked
out approximately correct ?
(1) Aboutfour miles perhour. (z) Propeller8 ins. or 9ins. diam
and 10 in. pitch. ( 3) A vertical boiler 14 ins. diam , and 16 ins. high

3,6

| EARTH
telephone line wire, the other to earth (as shown ). If lightning
strikes the telephone wire, it instantly bridges the space between the
plates and finds an easy road to earth. Of course, the earth con
nection must be good, and to provide for this, a thin copper plate,
afoot square,should be sunk in a damp spot in the ground, at least
3. ft. deep. A stout copper wire should be rivetted firmly to the
plate and soldered to wire leading from the " arrester.”
(2243) Dynamo for Charging Accumulators. C. H. (Seven.
oaks) writes : I think your paper is a very useful one to all who are
interested in models and also to engineers of experience. I am
fitting up a 30 c..p. dynamo with drum armature , developing
to volts vanes.applereuse it les current bac taken at willgivefrom
know- ( 1) What wire to use for connections ? (2) What horse -power
an engine, 1 % in. bore, 3 ins. stroke, would develop with boiler
12 ins. X 24 ins. at 50 lbs. pressure ? and (3) Would an engine with
two cylinders , 4-in.bo x 1 %.in. stroke, do as well ?
A dynamo to give6 ampères at 10 volts, cannot properly be
called a 30 C. p . machine, as very few lamps are made to run with so
little current as 2 watts per c..p. (1) No. 16 S.W.G. will do to
carry 6 ampères, though not suitable for long distances. (2) At
about 300 revolutions per minute,
b . p . ( 3) No. If you will
work out the capacity of the two small cylinders and the larger one ,
you will find that the former only total a quarter of the cubic capacity
of the latter.
[2325) Dry Battery ; Engine for Model Cruisers. A. W.
(Leeds) writes : Could you intorm me howto make a dry battery
and with substance to fill it ? Ihave a model cruiser, 3ft. 6 ins. long,
6 ins. beam , and 6 ins. deep. What size engine would be required to
drive it ?
Instructions for making a good battery have been given more than
once , and are too long to repeat. They are reprinted in our little
handbook - " Electric Bells and Alarms," page 28. An engine with
cylinder f in. x * in. would prove suitable for the boat.

SOILER

k 3
diain

14 " diam

Baffle
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Firedoon !
4 " x6

of 5-32nds in. copper, with inside firebox 12 ins. diam . at bottom and
11 ins. at top, and so ins. high . Fix into crown plate of firebox,
18 Field tubes i in. diam. and 4 ins. or 5 ins. long ; chimney 3 ins.
diam . (4) Particulars are about right, except that h.-p. of engines
is not more than 56 h.-p. The propeller shaft should be supported by
a bracket and bearing near the propeller as shown.
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(2567) Model Quick - Firing Gun . A, T. (Wigan) writes : I am
intending constructing a quick.firing gun according to the descrip
tion in THE MODEL ENGINEER. I did according to the Reply No.
2431 (G. J. R. , Manchester). I wrote to Eley's, of London , for a
sample and catalogue, and they direcetd me to go to their agents in
Wigan. I have tried all these , but I cannot get any samples asthey
do not stock them. Would you please state (a) where I could get
the '50
samples of the '22'13-45,
(6) th full marking
cartridge (in Reply 2430) ; (c) would the gun act if made
? 3-11th times larger, as this would be in proportion to the bore ? If
I madethe model to the ordinary service cartridge, would the gun
work ; if so ( d ) what would be the markings of same, and what rela.
tion in size would it differ from the model in size ?
The size of the model is only limited by the size of the lathe you
have. The larger the model the more efficient it should be if pro.
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if this is big enough , and if a magneto machine is suitable for the
ignition of a spirit engine ; a fewof the chief dimensions, such as
size of magnet, gauge, and quantity of wire for bobbins, and size
of same. The available speed would be about 1000 revs. per
minute.
A 1-10th in. spark would not be sufficient to fire, with any degree
of certainty, the gaseous mixture used in the engine, especially when
it is undercompression . At least 72 -in. spark is necessary for this
purpose. Again, a magneto machine is not by any means the best
way of getting such a spark. You would need to use very fine wire
for winding the armature (about No. 36 silk covered ), and the in
sulation must be of the very highest. An armature of soft iron
punchings will be needed , of the / type, about 4 ins. long, 14 ins. in
diameter, wound with 6 ozs, of the aforesaid wire. The field -magnets
should consist of four straight-limbed horseshoes, about 6 ins.
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Fig. 1. -FIVE- INCH CENTRE LATHE BY DRUMMOND BROS.

perly made. If you cannot obtain the :22'13:45 cartridge you can
easily turn a piece of brass to the requisite diameter--22 in ., the
all, for the purpose of testing extractor,
length is i 13-16ths in. over
etc. There are no definite weights for the powder and bullet for the
*50 cartridge. The diameters of covers are the same, but different
makers have different weights for powder and bullet. Eleys' make
a cartridge which would suit the purpose --50'110 *300. The length
is 2 2-5th ins. The cartridge usedforthe Government magazine rifle
is, we believe, 303-314-215 ; length about 3 in. To accommodate
the latter cartridge the model should be one -half larger than the
size given, that is, in the ratios of the diameters of the cartridges.
A good deal depends upon the material used for the barrel, the
amount of powder in the cartridge, and the weight of the projec ile.
You cannot take direct ratios in such matters without considering
many details.
[2477 ] Magneto Machine for Electrical Ignition. G. J. A.
(Birmingham ) writes: Will you please give me a little information
about a suitable magne ! o machine for giving about 1-10th-in. spark

high, 1 in. wide, % in . thick , affixed to the two iron pole pieces, in
which the tunnel for the armature is bored out. You will get no
good results at a less speed than 3000 revs. per minute .

Amateurs'

Supplies .

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus
and materials for amateur use .)
Some New Lathes for Amateurs.
The lathe is so important a feature in the workshop of an amateur
mechanic and model maker that we feel sure our readers will peruse
with interest the following notes on some new tools which have
recently been placed on the market by Messrs Drummond Bros.,
of Pink's Hill , near Guildford, Surrey. The novel features in design
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1

wheel on the mandrel , thus diminishing risk of accidents ; a new
method of putting the back gear in and out of use by means of
sliding bearings; and an improved treadle arrangement with the
crankshaft running in swivel hearings. We have had an oppor.
tunity of seeing some of these lathes at work, and have been very
favourably impressed by the quality of their workmanship and
finish , their convenience in use , and their smoothness and lightness
of running ; moreover, the generalproportions of the parts are such
as to secure great stiffness and rigidity. The lathe shown in Figs. I
and 3 has 5 in. centres, 4 ft.6 in . bed ; while a smaller size, having 4-in,
centres and a 3 ft. 6 in. bed, is shown in Fig. 2. Bench lathes, with
similar constructional features, are also made with both single and
back gears. It should be noted that, inspite of their special design,
these lathes are listed at prices which will compare favourably with
the quotations of other makers of good tools. Messrs. Drummond
Bros. have a new milling attachment in preparation for use with
their lathes wbich will be suitable for cutting bevel, spur, and

..

which have been incorporated in these lathes will, we think, render
urnecessary any apology on our part for devoting a somewhatexcep.
Lional amount of space to a notice of these specialities. In the first
place, guides for the saddle are formed on the lathe bed at the level
of the bottom of the gap pace. This does away with the necessity
for the usual gap -piece, which , as our readers know , always gives
more or less trouble to take out and replace, and which also causes
trouble from the fact that it does not get worn equally with the
remaining portion of the lathe bed. In the new lathes the saddle
can be brought right over the gapspace to operate on narrow work of
largediameter,the saddle still being supported fully on its guides,
as will be seen in the photograph, Fig. 1. Secondly, the tail-stock,
or loose head -stock as some prefer to call it, is guided not by a
central tongue-piece but by the outer V. urfaces of the lathe bed , to
both of which it is r gidly locked when in position. This ensures a
perfect alignment of the centres both laterally and horizontally, and,
in fact, Messrs. Druminond Bros. guarantee the accuracy of this,
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---Fig. 2. -FOUR - INCH CENTRE LATHE KY DRUMMOND Bros.
and the truth of the line through the axisof the mandrel and the
tail-stock barrel to the 1•1000th of an irch even in their cheapest
bench lathe . The clamping of both head and tail stock to the V's
of the lathe-bed, as illustrated, gives them a greater rigidity ur.der
heavy cuts than the usual plan of fastening down by a single bolt in
the centre ofthebase. Another point wbich, though not novel,
will be appreciatedwhen small work is being turned between centres,
is that the top slide-rest screw is brought to the front of the rest,
thus affording a comfortable clearance for the hand when working
close to the tail-stock. Among the other departures from the usual
practice may be mentioned the enıployment of a novel sliding clutch
arrangement for putting tbe leading screw in and out of use ; the
improved method of fixing the gear-wheeliquadrant-plate in position
by n.wsof a single bolt,whichis brought forward into a position
where it is readily accessible ; the use of a hard-wheel on the far
end of the leading screw so that the saddle can be traversed by hand
as is frequently convenient ; the small hood fixed over the change.

screw -gear wheels, fluting taps and cutters, milling out keyways,
etc. , particulars of which we hope to give ina later issue. We may
also take this opportunity of calling attention to a capital little
band shaping machine, which they have designed specially to suit
the requirements of amateurs and others engaged in light mechanical
work. There is one point to be mentioned in conclusion - viz , that
Messrs. Drummond Bros.are desirous of giving intending customers
the fullest opportunity of satisfying themselves as to the qualities
and advantages of their tools before the sale is completed . They
are, therefore, willing to send any of their lathes or other specialities
on approval, carriage forward, from Guildford Station , L. & S.W.
Railway, on receipt of money order, dated fourteen days ahead ;
and they undertake to return the money if the tool is not apprwed,
and is returned in good condition within that time. . They invite
correspondence from all readers who are interested in lathes and
other workshop tools, and will be pleased to forward their complete
catalogue to any address on application. In setting out to cater
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specially for the requirements of the immense number of amateur
mechanics and model engineers existing to- day, Messrs. Drumınond
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Useful Handbooks.
We have received copies of the third editions of Mr. Geo . Harri
son's useful little handbooks on various technical subjects. Screw .
cutting, Cycle Brazing, and Soldering are the titles of these three
booklets, which have had a good sale. They may be obtained for one
shilling, post-free, from Geo. Harrison , 6, Manning Street ( M ),
Nottingham .

Catalogues Received .

Fig. 3. - DRUMMOND BRCS ? 5 - IN. CENTRE LATHE .
Bros. are evidently starting on sound lines , and as they have some
good things to offer we have no doubt their efforts will be widely
appreciated as the firm becomes known .
The “ Vibra ” Phonograph Attachment.
With further reference tothe special micro -phonograph attachment
mentioned last month in this place, we are asked to state that this
is the patented design of the British Phonograph Company, and is

Fig. 1 .
the only attachment for increasing the volume of sound , fitted to the
“ Gem " phonograph. In order to make this clear. the apparatus
has been named the “ Vibra " ; its form can readily be seen on

Whitney, The Scientific Exchange, 117 , City Road, London. The electrical list (A) issued by this firm is a pretty comprehensive
one , although , as it is stated, it would be impossible to particularise
more than a portion of the business done within the compass of a
list which is sent gratis and post-free to any reader. The items,
however, sufficiently indicate the general good terms which pur.
chasers can expect, and this catalogue should therefore be in the
hands of every electrical reader.
A. & J. Smith, Opticians, Aberdeen.-A handy list of mathe
matical instruments , scales, slide.rules, levels, squares, &c. , is issued
by Messrs. A. & J. Smith , and will be found useful by many
readers, who should send a penny stamp. for the catalogue. A
leaflet describing the “ Bell " map measurer is also a timely reminder
that this little instrument is a valuable acquisition to the tourist or
holiday -maker.
The Pittler Company, 144, High Holborn , London, W.C.
One of the specialities of this firm is a line of high -class milling
cutters and hollow ground metal saws. In a descriptive pamphlet
to hand , illustrations and prices of various types, such as angular,
fluting, end or face, slotting, profile and gear cutters, are given, and
the prices are so reasonable that it is surprising not more of these
little tools are in common use . The above list, as well as a descrip
tive catalogue of the “ Pittler" lathes, will be sent to any reader
mentioning THE MODEL ENGINEER and enclosing 11d. in stamps.
The Economic Electric Co. , 4 , Ludgate Circus Buildings,
London , E.C. - A useful illustrated list of all kinds of electrical
goods, including bells, pushes, batteries, dynamos, lamps, coils,
motors, &c. , is that issued by the Economic Electric Co. ' Electric
light accessories, incandescent, and arc lamps, carbons, voltmeters,
wire, and other details of a “ larger growth ," are also listed in a
will be sent to any reader of The
handy form . The catalogue
MODEL ENGINEER who sends a stamp for postage.
Arthur Cort & Co., 277, Camberwell New Road , London ,
S.E. - Trade readers will find Messrs. Cort's catalogue of hard and
flexible insulating fibre, and balata, gutta- percba, and cotton belts,
of considerable use. The insulating fibre islisted in sheet, tube,
and other forms, suitable for a great variety of purposes.
READERS who are inclined to test their skill in mechani .
cal work against other amateurs should send fourpence in
stamps to Mr. A. T. Hutchinson, 7 , North St. Andrew
Street, Edinburgh , for a prospectus of the Edinburgh and
Midlothian Industrial Exhibition. Plenty of prizes are
offered in this competition for mechanical work of all
kinds.

Notices .

SAL
FIG. 2 .
reference to the illustration , Fig. 1, and ; Fig. 2 illustrates the
machinecomplete. The illustrations are from the machines supplied
by the British Phonograph Company, Clayton Street, Blackburn.

The Editor invites correspondence and original contributions co
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bearthe sender's name and address.
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelopefor return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 38. per
annum , payable in advance. " Remittances should bemade byPostal
Order.
Advertisement rates may be had on application to the Advertiso
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
all newapparatus and price lists, & c., forreview , to beaddressed
and
to THE EDITOR, “ TheModel Engineer," 6, Farringdon Avenue,
London, E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, “ The Model Engineer," 6, Farring.
don Avenue, London , E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited ,
Farringdon Avenue, London , E.C.
Sole Agents for United States , Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street,New York , U.S.A., to whom
allsubscriptionsfromthesecountries should beaddressed.
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Sale and Exchange.
(Continued from page iv .)
8. Bottone & Sons, Electricians, Wallington,
Surrey, manufacture and supply Electrical Appar.
atus ofthe best types .
Dynamos and Motors, from 12 watts, 155.,
to 6 units, 660. Warranted perfection. Lists, itd .
Wireless Telegraphs, from £3 38.; Coherers,
ss.; Multiplex Coherers , 61 is.; Relays, 30s.
Bells,28. 6d., and Parts for Constructing.
Superb Wimshurst Machines, for Hertz'
Wave Wireless Telegraphy, and x Ray work,
from 305. to 613 13$. Lists, ifa.
Crooke's Tubes, Bianodic Tubes, from 155.;
Screens, 5s. to £ 4.4s. Every Requisite for Radio
graphy. Lists, ijd.
Every Electrician should read S. Bottone's
new book on " Wireless Telegraphy and Hertzian
Waves " ; 3s. free.
8. Bottone & Son's New Electric Igniter for
Gas and Oil Engines. No Battery required.
Price £6.
Freo . - Pocket Rubber Stamp ofyour Name
and Address ; also particulars of the best paying
Agency going for whole or spare time.-W.
RICHFORD, Snow Hill, London,
Amateur Work ," 8 vols , bound (new ); 165.;
cost405.-JUCKES, 100 , Aston Street, Birmingham .
For Immediate Disposal. — 2 h.-p. beam
Engine, brass cylinder, overhauled, £ 4 IOS. ; 1-6th
horse horizontal Link , Liis.; unfinished half horse
Vertical, ku is. ; Fan ı fire as new, 125, 6d.-- Par .
ticulars from R. PEARSON , Worcester Street ,
Stourbridge.
Screws and Bolts and Nuts for model, clock,
electrical and cycle work . Illustrated list, post
free , id. - MORRIS COHEN , 132, Kirkgate, Leeds.
Watch and Clock Tools and materials,
watches, clocks, and jewellery. Catalogue, 2000
Illustrations, post free 6d . - MORRIS COHEN, 132,
Kirkgate, Leeds.
Screwplate, * in. , 3 •16ths ins. , 16 in . (Whit.
worth ) with taps and tap wrench , is. ; best make.
-WILKINS, 30, Church Road, Stoke Newington .
Gas Engine, cylinder 1 $ g in . X 256 in. stroke ;
two flywheels, with gas bag ; exceptionally well
made, 26. - DUNN, 51, St. Lawrence Road , Brix .
ton , S.W.
Fountain (driven) Hot Air Engine, 44 ins.
high ; £8 10s. - LEVERMORE ,Pattern-maker, Bur.
lington Lane, Chiswick .
For Sale. - Fast 10 - rater Model Yacht,
4 ft. o ins. by u ins. beam ; also, one 2 ft. 9 ins.
by 84 ins. beam ; photo and particulars per return .
- Coxen , Sailmaker, Kingston -on - Thames.
Wanted.- Buyerfor petrol Tricycle Motor, part
finished ; 134 b.h..p.; air cooled ; working drawings
free to buyer.-- FRASER, 77, Heath Road, Clapham ,
S.W.
Beam Engine. - Complete set of Castings, iš in.
bore, 3. in. stroke, 8 in. fly -wheel ; moulded bed .
drawings, 125.-- Barker, 1 , Somerset
plate, full
Road , Tottenham .
Armstrong's High Class Pocket Accumu
lators at lowest prices ; all fitted acid -proof
Terminals, non-spiliable Valves ; latest improve
ments (6-volt, 9 -hour ), curved, gs . ; rectangular,
75. rod .; 4.volt, 12-hour, 8s. 60.; 14 -hour, gs. 6d.;
Scarf-pin Sets, complete, 78. gd .; 12-hour Cycle
Sets ; Accumulator, leather case ; powerfulSearch
ligbt Lantern , all beautifully finished , 16s. com .
plete, worth 255. All special lines, unprecedented
value. Customerswrite- " The best goods I have
ever had " ; another -- " Grand value, expectations
exceeded ." Large illustrated catalogues, testi
monials, price 4d . - ARMSTRONG's , Twickenham ,
London .
Armstrong'spocket accumulators, cycle and
scarf-pin sets, " Searchlight " hand lamps ; latest
patterns and designs ; makers of over 600 sizes.
Fully illustrated catalogues and testimonials , 4d.
Dynamos, motors, galvanometers, ammeters,volt.
meters; send to us when requiring very best goods
at rockbottom prices. - ARMSTRONG &Co. , Twick .
enham , London .
“ The Vibra ' Phonograph Attachment."
Trebles the volume of sound ; particulars free.
Booklet— " How to Make Phonograph Records " ;
two stamps.-The BRITISH PHONOGRAPH Com
PANY, Blackburn .
One Horse Power Boiler and Engine ; very
cheap ; best condition.- SANDEMAN, Ferndean ,
Lenzie .

Gas Engines . - Warsop's new improved pattern;
* actual b. b.-P., Otto cycle, tube ignition; most
reliable small-power motor made; not a cheap use.
less toy, but fully guaranteed for 6 months.
Warranted to Drive a 4 -in. lathe, or a 46 -c..p.
dynamo, with ease; cylinder, valves, and combustion
chamber ,all water-jacketed ; spiral gear wheels and
side shaft; no complicated fixing ; only one gas
connection . Seen working any time.
Engines in stock, ready for delivery. Price,
complete, ready for work, all connections made,
with gas bag, tank, and driving pulley, £6 158.
Patentee and Sole Maker , H. E. WARSOP,
Engineer, Nottingham .
Cole's Reliable Handbooks,result of 30 years'
experience ; imitated, but unequalled.-Below .
" Metal Screwing ” gives full instructions for
screwing with stocksand dies, screw.plates, and
taps, making and tempering dies, plates and taps,
20 diagrams; post free, 6d .
“ Metal Drilling, Drill Making, Temper
Ing, Grinding, using." 25 diagrams ; post
free, 6d .
“ Metal Surface Finishing," teaches chipping
with chisels, filing, draw -filing, polishing, figuring,
burnishing, lacquering, with diagrams, 6d .
Above three books, post free, is.
" How to Solder Gold , " Silver, Aluminium ,
Brass, Tin, Lead Pipe Joints, Brazing," post free,
3d. ; 20 diagrams, etc. --COLE, 194 , Burton Road ,
West Didsbury, Manchester.
Write to Geo. Goodman & Co., Bath , for
High Speed Engine ; great novelty ; castings, 4s. 6d .;
send id. stainp for particulars. Steam hammer sets,
as in June issue, as. 1od.; hand force pump. cast.
ings, is. id.; liquid fuel burners, highly finished,
is. id. , post free.
Geo . Harrison thanks all readers who have
kindlyrecommended bis books.
" Screw -cutting." both simple and compound ,
with list of wheels etc., 7d. post free .
" Cycle Frame Brazing ," four stamps. If
you are making a cycle, get this.
" Guide to Soldering," three stamps. Each
book is printed and arranged for the pocket.
The Three Books above are sent for One
Shilling from Geo. HARRISON , 6, Manning Street
( M), Nottingham .
Pure Aluminium Ingot, 2s. per lb., postage
extra. – Pass, 138, Bedford Road, Rockferry,
Cheshire.
Electrical Amateurs . - Send penny stamp for
Horneand Thornthwaite's Catalogue.-- 416, Strand ,
London .
For Sale . - High -class Model Beam Engine and
Copper Boiler, 215., or offers ; also two books,
" Naval Engineers ” and “ Centrifugal Pumps and
Turbines " ; new ; offers. — Address “ G .;" clo
Editor, The MODEL ENGINEER, 6, Farringdon
Avenue, London , E.C.
Books for Engineers. “ Fowler's Me.
chanical Engineer's Pocket Book for 1900."
-Absolutely unequalled; contains a larger amount
of engineering information than any other pocket.
book published at the price ; sent post free any.
where, is. od. THE MODEL ENGINEER states :
" We know ofno other engineering handbook which
gives such practical and reliable information at so
moderate a price.” — THE SCIENTIFIC PUBLISHING
Co.
“The Commercial Management of En .
gineering Works. " By Francis G. Burton.
Should be in the hands of allengineers who aspire
to managerial positions ; price 125. rod ., post free.
-THE SCIENTIFIC PUBLISHING Co.
" Tables and Data ,for the use of Students
in Engineering Laboratories." By Professor
W. W. F.Pullen , Wh.Sc. ; price 45. ad.; post free.
-THE SCIENTIFIC PUBLISHING Co.
Indicator Diagrams. - A treatise on the use oi
the indicator and itsapplication to thesteamengine,
containing over 250 Illustrations of indicator dia .
grams from actual practice . By Professor W. W.F.
Pullen, Wh.Sc.; price 6s. 3d ., post free . - THE
SCIENTIFIC PUBLISHING Co.
The Combustion of Fuel. - With chapters
on mechanical stokers, forced draught furnaces,
refuse destructors, & c. By Professor W. W. F.
Pullen, Wb.Sc.; price 35. 8d., post free. - THE
SCIENTIFIC PUBLISHING Co., 53, New Bailey
Street, Manchester.
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Electricity at Home.-- How to Make a Night
Light that will work for months without attention :
also How to Make Grammaphone Records ; both
simple and genuine ; costs under 6d. each ; ;
stamps free. - W. BYGRAVE, Hadley , Middlesex.
Lathe. - OrnamentalTraversingMandrel Lathe;
cost over £ 600, by Patterson ; 6 -in. centres, 44-10.
bed ;fittedfor rose turning and ornamental turning
of all descriptions; magnificent chucks and slice
rests , drills and gear of sorts ; in good sound work.
ing order; want of space compels sale at £65 ; offers.
- Further particulars if required, Core , Acton
Cottage, Wrexham . Can be seen by appointment
in Liverpool.
“ Model Engineer,” Nos. 4 to 32 : offers
wanted . – HANSON, 10, Wally Street, Higher
Broughton, Manchester.
Backgeared Lathes . - 4 in. centres, with gap
beds, gos. Steel Boilers, ut ins. by 24 ins., 6 ;
6 ins. by 12 ins., 35$. Slide Valve Engines, ti ..
by i in ., 18s.; 1 in. by 2 in. , 255. ( everything new .
Smaller and larger of above cheap for cash.-H.
HANSON, 9, Queen's Crescent, N.W.
Boiler. – Vertical boiler, 12 ins. diam ., 2 ft. high,
for 30 lb. pressure, with steam gauge, glass tube for
water level, safety valve and injector; heated by
gas coke ; L2 155 .; photo is. 60.- " LANCASHIRE,
c /o MODEL ENGINEER, 6 , Farringdon Avenue,
London, E.C.
Bargain . - Horizontal Steam Engine, cylinder
14 in . diam ., 2. ins. stroke ; perfect working con
dition, with 10-in. fly -wheel; an exact counterpart
of to-day's engine, with brass wheel valve for start
ing and stopping, & c.; £ 4 ; photo, 15.6d .- " LAS
CASHIRE," Co MODEL ENGINEER, 6, Farringdao
Avenue , London, E.C.
For Sale.-3.in. slide -rest, back -geared Latbe ,
gap bed. Advertiser wants Screw.Cutting Lathe,
about 4 -in . or 5-in. centres ; will give all cash or
above lathe and part cash for suitable tool.-..
LOEBI., 3. Devonshire Villas, Brondesbury, N.W.
Look here !! - Every Turner and Fitter
in the Kingdom should get Bentley's book,
“ Machine Shop Companion ” (36 illustrations)
post free anywhere, is. id.- Address, WALLACE C.
BENTLEY, M.I.M.E. , Consulting Engineer, Hali
fax, England.
Just Out !! - price as. 6d . net - " Machine
Drawing ." Made Easy ; contains over 200 up -to
date detail drawings, bandsomely bound, post free
28. od .--Address,WALLACE C. BENTLEV,M.I.M.E .,
Consulting Engineer, Halifax, England.
Fretwoods from 2d. per foot ; List free ; Agents
wanted. --Pallion Sawmills, Sunderland.
Manchester Dynamo, 60 C.-P., 12 sections
£2 ros.; h.-P. Engine and Boiler, 67 ios.; Pneu.
matic Picycle, £4 45. ; 40 C.-p. Siemens Dynam ,
zos. ; 6 } in. Lathe, 100 Tools and Chucks, 65 ; 13
C.-P. Dynamo Castings, with brass work and
screws, 3/6 ; Tools and other items cheap, or er
change anything.-W. BYGRAVE, Hadley, Barat !
Wanted.- Wood-working Lathe ; also Scrol
Saw . - LOEBL, 3 , Devonshire Villas, Brondesbury.
Every Model Maker should send for my set
of 12 assorted Drills in metal case ; beautifully
made; post free is.; also screws for model-making:
price 4d. per doz.-W. BYGRAVE, Hadley, Middle
sex.
Dynamo Set of finished Parts ; 50 candle -power.
Offers ?- 14, George Street, Hastings.
10 -Candle Charging Dynamo Castings,
with screws and brasswork ; 35. --W . BYGRAVE,
Hadley, Barnet.
Exchange.-- 24 in. Slide -valve Engine for mode!
Boiler.- TOWLE , Aswell Street, Louth .
In Exchange for 6 -in . self-centering Chuck,
fb.-p. horizontal steam Engine, as goodas new ;
also vertical steam Boiler, 4 ft. x 1ft. 8 ins. ; :
cross tubes and all fittings complete, for good hand
Shaping Machine.-- Apply H. C. WRIGHT, Bryn
teg, Rhos, Ruabon .
Small Model Engine Castings ; best brass,
list id - Wood 45, Nora Street, Lower Brough.
ton , Manchester.

Miscellaneous.
Wanted Apprentice, by Electrical and
Mechanical Engineer in. London ; premium re.
quired. -Apply ** B. , " clo Editor, THE MODEL
ENGINEER , 6 , Farringdon Avenue, London , E.C.
Bottone, Electrician, Wallington, Surrey,
has a vacancy for an Apprentice ; premium ; care
fui tuition ; varied workshop practice.
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Working

MARSHALL.

the blades being of the same material , the whole sewn
together with copper wire. There are really two com .
plete wheels ( A), one right handed and one left - handed ,
each 14 ins. wide on the face, and 8 ins. diameter. A
hexagonal shaft (C ) passes through the wheel , carrying a
drum at one end and a grooved pulley ( B ) at the other .
The two sides of the wheel are stiffened with a disc cut
from cigar-box lids. The illustrations are one-eighth
full size.

Reversing

Model

Water - Wheel .
E are indebted to Mr. Stephen H. Terry,
ticulars of a model reversing water-wheel, which
was constructed by him when residing at Western Pat

E

-G
F

F

LILISH

А

WASTE TROUGM

eurs
MODEL REVERSING WATER- WHEEL MADE BY MR. STEPHEN H. TERRY.
rick , Hants, some thirty-three years ago. In spite of the
time which has elapsed since the model was built, it runs
to -day as well as ever, driving a model colliery winding
gear in a very efficient manner. The fact that the
apparatus is of very simple construction , requiring a
minimum of tools, whilst it possesses a good appearance
and can be put to many practical uses, makes it a very
suitable subject for a young model maker. The water
wheels are constructed of band - box wood, not cardboard,

The valves ( D ) are brass lamp sockets actuated by
clock chain. The reversing gear is a bar of wood ( E )
crossing thewooden tank ( F), turning on a centre at the
opposite end, and on the cranked handle ( G) at this end.
The quadrant is a wooden bracket ( H ) with a middle
notch. By moving the handle in the direction of the
move the right-hand valve will lift and the wheel will
move to the left ; one valve closes before the other opens.
A representation of a colliery winding gear consisted
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of two pulleys (using machine reels ) in the rafters of a
shed ; the line camedown to the ground pulley on wheel
shaft, and the movements of the cages ( i lb. coffee tins)
was under complete control . One tank of water (about
3 galls.) would wind ten empty cages 15 feet hoist. The
cages balanced one another, and hoisting was accom
plished at a speed of about 6 ins. per second. No brake

SIDE View.

END View.

was fitted; otherwise the model constituted a complete
representation of a mine winding apparatus, and was
very economical of water and under very complete con
trol. The idea was taken from a book called “ Agri
cola ” ; the illustrations were given in Professor Pepper's
“ Metals,” but the reversing gear of the model isactuated
by one lever only.

The

Institution of

Junior

Engineers .

Summer Meeting.
"HE Hon. Chas. A. Parsons, of the Turbinia Works,
THWallsend being Presidentoftheunsizitatothis
year, it was but natural that the Summer Meeting
should be held at Tyneside. It took place there from
August 13th to 17th, and, favoured by fine weather, the
whole proceedings were of an exceptionally successful
character throughout. The civic authorities, the Tyne
side engineers, Mr. H. H. Wake at Sunderland, and all
concerned in the reception of the Institution , extended
an unmistakable welcome, which was reciprocated by the
members with many expressions of appreciation.
Amongst those present, in addition to the President ,
were the chairman ( Mr. Basil Joy ), Mr. W. J. Tennant,
Mr. A. W. Marshall , Mr. L. H. Rugg, Mr. V. H.
Chabot, Mr. R. A. Miles, Mr. E. Trevenen, and the
secretary ( Mr. Walter T. Dunn ).
The programme opened on Monday morning with an
inspection of Messrs. C. S. Swan & Hunter's ship and
floating dock building yards at Wallsend, under the
guidance of Mr. C. S. Swan. The original shipyard was
laid out in 1872. In 1883 it was found necessary to ex
tend its area , and the ground known as the East Yard
was acquired and equipped with shipbuilding machinery
of the best type, and it is in this yard that workshops,
sheds and machines have been gradually introduced and
kept up to date in order to cope with the building of the
very largest class of merchant vessels. It is to success
fully undertake the building of this class of vessel
that the large ship sheds seen in the yard have been
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erected. They are each 500 ft . long, one being 68 ft.
and the other 711 ft. clear in width , the inside height
being 83 ft. clear at the far end and 80 ft. at the
other. Each shed is provided with two electric travelling
cranes, with revolving jibs working below the cranes,
capable of lifting a weight of 3 tons, of travelling at a
speed of 300 ft. per minute, and of making a complete
revolution in half-a -minute. There is also a travelling
cantilever crane, and an electric crane, to span the third
berth. The work in progress at the time of ihe members
visit, included a floating dock for Bermuda to the order of
the British Admiralty, 545 ft. long, 126 ft. wide, lifting
16,500 tons ; two screw colliers, each to carry 6000 tons
per trip ; an ordinary cargo steamer to carry a dead .
weight cargo of 5,850 tons ; a steamer for Messrs. Harri .
son , of about 10,500 tons dead -weight capacity ; a twin
screw cattle and cargo steamer, 470 ft. long between per.
pendiculars ; a cargo steamer of 5,850 tons dead -weight
capacity ; and, finishing off at the jetty was the Tactician,
for service between Liverpool and Calcutta. After par.
taking of the company's hospitality, the party proceeded
by train to Newcastle.
They were there received in the Council Chamber of the
Town Hall by Councillor Onbridge, Deputy Mayor, in
the absence of the Mayor, Sir Riley Lord, who was pre .
vented from attending by illness. Mr. Joy having
acknowledged Mr. Onbridge's greetingtothe Institution ,
the members were shown round the building, and then
repaired toSt. Nicholas Cathedral, over which they were
conducted by the Vicar of Newcastle, Dr. E. J. Gough.
Opportunity was afforded for ascending the celebrated
tower, wbich is of such interest from an engineering point
of view. The works of the Newcastle-upon - Tyne Elec.
tric Supply Company were then visited , the engineer,
Mr. J. S. Watson, explaining the mode of working the
system - single phase alternating of 100 periods per
second, and 100 volts pressure, transformed from 2,100
volts. Robey horizontal compound engines are employed
driving by cotton ropes, Brush alternators. Important
extensions are now taking place for obtaining a continuous
current supply , the plant being by Messrs. Belliss and
Messrs. J. H. Holmes . The company intend to lay
down a station on the riverside, and thereby overcome
some of the condensing difficulties which have necessarily
to be met at their existing station situated in the heart of
the city.
On Tuesday morning the works of the Newcastle and
District Electric Lighting Company, at Forth Banks,
were inspected , under the guidance of the engineer, Mr.
W. D. Hunter. They adjoin the boiler shops of Messrs.
Hawthorn, Leslie & Co. , and the plant consists of Par
son's turbine electric generators. It is noteworthy that
although the total area ofthe engine room is only 400 sq.
yds. , there are, at present, fixed generators representing
nearly 1,720 kilowatts, with a provision for a total of
3,200. Sir Benjamin Browne, with characteristic kind
ness, hearing that the junior engineers were at a works
adjoining that with which he is a isociated, invited them
to see the Belleville and other boilers in course of con
struction at Messrs. Hawthorn , Leslie's ; he showed the
visitors round , and greatly interested them by relating his
experience and views on the suitability of the Belleville
boiler for modern requirements, as to which he had no
doubt whatever, the only essentials to success being
sound construction and care in working. The members
were afterwards entertained to luncheon at the County
Hotel, on the invitation of the president, who occupied
the chair.
In the afternoon the Elswick works of Sir W. G. Arm
strong, Whitworth & Co. were visited, including the
heavy gun shops, cast- iron foundry, shops for hydraulic
and electric fittings, ammunition and quick -firing gun
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shops, torpedo tube factory, gun - carriage and heavy gun .
mountings departments, finished gun stores, cartridge
case factory, and steel works.
A visit in the evening to the engineering department of
the Durham College of Science, under arrangements
made by Professor R. L. Leighton, concluded the day's en
gagements. The 100 ton testing machine, experimental
steam engines and boilers, electric light plant, &c. , were
seen , and their special features indicated .
Wednesday was devoted to an inspection of the works
of the Tyne Improvement Commissioners, their steamer, the
1.C.Stevenson, baving been kindly placed at the service of
Institution for the purpose. Mr. Little, superintendent
of the Dredging Department,and Mr. Richmond, manager
of the Howden Repairing Yard, acted as guides. Embark
ing at Tynemouth Pier, the members first saw the opera
tions in progress for the restoration of the north pier. The
Albert Edward Dock , coal-shippingstaithes, Northumber
land Dock , Howden Engineering Yard , Newcastle Swing
Bridge, and other important undertakings came into
view ; the visitors were much impressed by the character
of them and by the results which had been achieved, ren
dering the river navigable and promoting the develop.
ment of the port. Summarising the effect of the im .
provements carried out, it may be stated that the ship
building and engineering industries have greatly increased ;
the height of land floods has been reduced, the tidal
waters being now easily discharged. Previously all the
fields on the riverside between Wylam and Blaydon, and
the wharves or quays from Blaydon to the east end of
Newcastle Harbour, were inundated. With regard to
the tidal wave, its velocity has been greatly increased.
Before the year 1860, high water at Newcastle Bridge
occurred sixty minutes later than at the entrance to the
Shields Harbour, a distance of 94 miles ; it now occurs
only twelve minutes later.
On Thursday an excursion was made to Sunderland,
the Institutionnaving there an honorary member held in
high regard - Mr. Henry H. Wake, engineer to the
River Wear Commission . To this gentleman the memº
bers are indebted for an exceptionally enjoyable and
instructive day. Leaving Tynemouth Pierby thesteamer
Larmont, kindly provided by the River Wear Commis
sioners, after a good passage, the sea lock of the South
Dock , at Sunderland, was entered , and here the party
were cordially welcomed by Mr. Wake. The pumping
installation of No. 1 graving dock was seen, consisting of
centriſugal pumps directly driven by 98 max. b.h.p. gas.
engines ; 10,500 tons of water can be discharged in two
hours. The chain and action testing works were visited,
the processes of proving being shown in operation. The
hydraulic accumulator pressure is 2000 lbs. per square
inch. The party were then conducted to the New South
Harbour Protecting Pier in course of construction, and
the block - setting radial crane, driven by gas- engines,was
shown at work. They then proceeded to the Robert
Pier, where some excellent models were exhibited.
On the invitation of the engineer, luncheon was par
taken of, and , subsequently, in brakes , kindly provided
by Mr. M. W. Parrington, viewer of the Wearmouth
Coal Company , the members were conveyed for a visit
to the Hylton Colliery, belonging to that company, and
situated about two miles above Sunderland. Sinking
was commenced in July, 1897 , the pits being three in
number. Two, with a finished diameter of 20 ft. each ,
are coal drawing shafts ; the third , 15 ft. diameter, is in
tended for use entirely as a ventilating shaft. The load
of coal per wind will be 4% tons. There will be two
horizontal winding engines (one of which is already at
work) cylinders, 34 ins. diameter, and 6 ft. stroke, the
drum being 20 ft . diameter of the plain cylindrical type.
The members descended and walked onto the working

219

face, the details of sinking and other operations being
pointed out by Mr. Parrington and other gentlemen .
After being hospitably entertained by him , the party re
turned to Newcastle by rail.
The Allhusen Works of the United Alkali Company,
at Gateshead, were visited on Friday morning, Mr.
Alfred Allhusen showing the members over. Theworks,
which cover an area of ninety four acres, produce caustic
soda , bleaching powder and sulphur. It was the sulphur
recovery plant to which particular attention was directed,
the sulphur being obtained from the alkali waste from
other parts of the works. This waste, containing from
10 to 12 per cent. of sulphur, is mixed with water to form
a slurry, which is pumped into cast iron vessels ( carbona
tors) through which CO, gas is passed. The sulphuretted
hydrogen gas from the carbonators is taken off to a gas .
holder. A supply of air, regulated by meter and just
sufficient to burn the hydrogen of the H2S gas, is mixed
with the holder gas before entering the claus kiln. The
temperature of the gases leaving the kiln varies from
about 400 ° to 450° F., sufficient to keep the sulphur in
the liquid state, and the water in the form of vapour.
The sulphur is obtained in the pots near the kilns, and is
tapped into pans, where it cools and solidifies. Any
sulphur carried forward with the exit gases is arrested in
large chambers, having division walls to present as large
a surface as possible to deposit on . After receiving the
company's hospitality, the members crossed the river by
steam launch kindly provided by Messrs. Hawthorn,
Leslie & Co. , and went on board the torpedo -boat
destroyer, H.M.S. Cobra, lying off Messrs. Parsons and
Co.'s Wallsend Works, and fitted with their steam tur .
bines. This visit , of course, evoked great interest, the
engines and boilers being examined with evident appre
ciation .
In the evening the summer dinner of the Institution
was held at the County Hotel The President having
been called away to Portsmouth to attend the trials of
the Viper , Mr. Basil Joy ( the Chairman ), presided in his
absence. After observance of the usual loyal toast , that
of “ The City of Newcastle-on-Tyne” was proposed by
the Chairman , and was acknowledged by Councillor On
bridge, the Deputy Mayor. “ The Port of Sunderland ”
was submitted by Mr. A. W. Marshall, and responded to
by Mr. Henry H. Wake. Mr. W. J. Tennant gave
" The Proprietors of the Works, & c. , open to the Visit
of the Institition ,” to which Mr. F. T. Marshall and Mr.
C. S. Swan replied. At this stage a presentation , con
sisting of a silver tea - service, was made to the secretary,
Mr. Dunn , in recognition of his efforts in organising and
carrying through the arrangements of the meeting. In
acknowledging the compliment, he said that his labours
had been considerably lightened by the handsome readi:
ness with which the engineers of the neighbourhood had
responded in the many matters involved ; they bad in
deed given a warm welcome to their younger brethren,
the memory of which , he was sure , they would long
cherish. The toast of “ The Institution ofJunior Engi .
neers was proposed by Sir Benjamin Browne,and the
Chairman responded to it ; that of “The President and
the Chairman ” having been given by Mr. B. T. King,
and acknowledged by Mr. Joy, the proceedings shortly
afterwards terminated .
The party made Cullercoats their headquarters for the
week , å seaside resort on the Northumbrian coast,
within easy access of Newcastle , an arrangement which
greatly conduced to the pleasure of the excursion .
made from
An enamel for metals, easily fusible,
12 parts of red lead , 4 parts of borax , and 4 parts of
silica .
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( Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C. , by remitting the published price and cost of
postage.)
PASTEL OR CRAYON DRAWING . No. 25 , “ Useful
Arts and Handicrafts " Series. London : Dawbarn
and Ward , Ltd. , 6, Farringdon Avenue , London ,
E.C Price 6d . Postage, id.
A number of useful bints can be found in this book,
and those interested in amateur theatricals will find
some excellent advice on the subject of scene- painting.
GAS ENGINE CONSTRUCTION. By PARSELL AND
Weed. London : Sampson Low , Marston & Co.,
Ltd. , Fetter Lane, E C. Price 145. Postage 5d.
This book deals chiefly with the construction of a half.
horse power gas engine, of such a design as may easily be
builtat homebythe young engineer or amateurmechanic ;
and from the fact that about 250 pages, containing over
one hundred illustrations, are devoted to the details of the
work, it may be judged that the instructions given are
very full. Not only is this the case, but the authors have
adopted the novel plan ofgiving a photograph of every
portion of the work in the lathe, showing how the job is
chucked, or mounted between the centres, and how the
tool or drill is fixed for doing the particular operation in
hand. For this reason the book may be regarded as an
excellent tutor in lathe work, in addition to the informa.
tion it imparts on its own particular subject. The lathes
shown in the photographs are of the American type, but
in nearly, if not quite, all the cases illustrated,
the job could be done in precisely the same
fashion on an English lathe.
Full drawings with
dimensions are given, showing every part of the
engine in detail, and there are also photographs of the
patterns and sketches showing the special tools recom
mended by the authors. The opening pages of the book
are devoted to the general principles of the action of a
gas engine, and descriptions and illustrations of various
types of engines on the market. The concluding chapter
gives an annotated bibliography of the principal books on
gas engines in the English language, forming a useful
guide to those who wish to pursue their studies beyond
the scope of the present volume. We can very cordially
recommend this book to the amateur gas engine builder
who is desirous of having his work made as plain and
straightforward for him as can possibly be done by means
of the printer's art.
SKETCHES OF ENGINE AND MACHINE Details. By
WALLACE BENTLEY , M. I. Mech. E. Second edi.
tion . Halifax : The Bentley Publishing Company,
Crossley Street. Price 25. 6d. net. Postage, 3d.
In commenting upon the first edition of Mr. Bentley's
work , we had occasion to note the thoroughly up - to-date
and business -like appearance of the sketches and designs
illustrated. In the second edition , the earlier work has
been left far behind , good as it was. We note a large
amount of new matter, mostly culled from very recent
practice, whilst many of the illustrations have been re
drawn and corrected , and the type in some places im
proved . The book has been rendered more suitable for
use in “ Machine Construction " classes, without in any
way detracting from its original intention --- viz., to sup
ply up to datesketches for engineers, draughtsmen and
others.

It is calculated that the total amount of power per
annum whi
obtained from the whole of the
uld
refuse in London , if burned in suitable furnaces, would
amount to 133,000,000 brake horse- power hours.
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Jottings.

A BURNER consuming i ft. of acetylene gas per hour
will yield from 45 to 50 candle-power.
Iron that is to be case -hardened should be homogeneous
in quality — that is, not of piled and welded scrap. If
this precaution is not observed, the pieces will very likely
come out badly sprung out of shape. The quality of the
iron should be good.
An illustrated journal for showmen and all entertainers
has just made its appearance under the title of the
Showman. It appeals to those connected with variety
shows, both travelling and fixed , roundabouts, nigger
troupes, menageries, travelling museums, illusions and
sleight of hand, phonographs, gramaphones, lantern and
cineinatograph exhibitions, & c. The first number con
tains an illustrated article on “ Circus Life ," by T. C.
Hepworth , and another entitled , “ How War Films are
Made ." Reports of various shows and entertainments,
illustrated descriptions of apparatus of interest to show
men , a column for conjurors, and a tabulated list of
coming events are also included. The Showman is pub
lished at id. monthly, at 15 , Harp Alley, Farringdon
Street , London , E.C.
A method of treating road -beds of railways with non
combustible oil for laying the dust was introduced about
three years ago on one of the New Jersey divisions of the
Pennsylvania Railway, and has since been adopted by a
number of companies in the Eastern States. It has been
found that when a track ballasted with gravel or cinders
is well sprinkled with oil , the dust is practically got rid
of, and the oil at the same time destroys weeds, preserves
the ties to some extent, and renders the track waterproof.
The Boston and Albany line used 4000 galls. of oil per
mile of double track in the first year, and balf that
quantity when the treatment was repeated. The oil is of
low combustible grade, so that there is little or no danger
of fire.
The largest locomotive by far which has yet been con
structed was recently completed by the Pittsburg Loco .
motive Works, of Pittsburg, Pa ., for the Pittsburg,
Bessemer, and Lake Erie Railroad Company. It is in
tended, says The Engineer, for hauling loads of ore and
coal from the company's docks on Lake Erie to the
smelters at Pittsburg. The total weight of the loco.
motive in working order is 111 tons English, the weight
on the driving wheels is 100 tons, while with the tender
it weighs 391,400 lbs ., or nearly 174 tons. The total
wheel base of the engine proper is 24 ft. 4 ins. , while its
height from the rails to the top of the chimney is 16 ft.
The cylinders are 24 ins. by 32 ins. 2 ins. in diam .more
than any other locomotive cylinders in the United States
yet built. The boiler is of the straight top variety, being
84 ins. in diam . at its smallest point, and contains 406
21-in. tubes. The boiler is constructed for a working
pressure of 220 lbs. to the square inch, and the fire-box
is 11 ft. long by 3 ft. 44 ins. wide, giving a heating sur.
face of 241 sq. ft., while the heating surface in the tubes
is 3,564 sq. ft. The tender is constructed of steel frame
work, and has a capacity of 7,500 gallons of water, and
14 tons of coal. The locomotive is carried on eight
driving wheels and a pony, also has a steel cab , and it is
calculated can pull a load of 2,500 tons readily upon the
steepest grades of the lines where it is in use. The out.
side diameter of the driving wheels is 54 ins.
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The Horse - Power of an Engine .

By “ ATLAS."
sent in queries on this subject , that I have thought
a short article explaining the meaning of the term
horse-power, and the way in which it is measured would
be appreciated .
To get at the root of the matter involves a definition of
the word “ power,” which , as applied to an engine,
means the rate at which it can do work . The quicker a
certain engine can do a given quantity of work, the more
powerful it is. Suppose, for instance, that 1000 gallons
of water have to be pumped to a height of 20 ft. A
one horse - power engine can do this work just as well as a
ten horse- power engine, but it will take ten times as long
to do it, because its rate of doing work is only just one
tenth of that of the more powerful engine. So that
although two engines may be able to do exactly the same
class of work, it is the speed at which this work is done
which enables their respective powers to be compared .
To enable the amount of work done to be measured, it
is clear that we must use some unit or standard of work ,
just as the pound is the unit of weight, and the foot is the
unit of length. To do work force must be exerted
through a distance, and it is not difficult to see that a
suitable unit to use would be the work done by a unit of
force or weight ( i.e. , one pound ) exerted through a unit
of distance ( i.e., one foot ). As a matter of fact, this is
the unit of work actually adopted by engineers, and is
termed one foot-pound. Thus, if a weight of one pound
is lifted through a height of one foot, one foot-pound of
work is done. If the same weight is lifted through two
feet, two foot-pounds are done, and if through three feet,
three foot-pounds are done, and so on. Similarly, if a
two- pound weight is lifted through a height of one foot,
two foot-pounds of work are done; while if it is lifted
through twice that height, four foot-pounds are done, and
if through three times the height , six foot-pounds are
done, and so on. In fact, the total work done is calcu
lated by multiplying the pressure or force in pounds
exerted by the distance in feet through which it moves.
Now, in a steam engine the work is done by the pres
sure of the steam pushing the piston through the distance
of the stroke, so that if the total steam pressure on the
piston be multiplied by the length of the stroke through
which it is exerted , it gives the number of foot-pounds of
work done during that stroke. Thus, if the total steam
pressure on the piston of an engine be taken as 500 lbs.,
and the length of the stroke as 6 ins . (= half-a -foot) we
get 500 x 12
250 foot-pounds of work performed
during each stroke. For eachrevolution the piston makes
two strokes, so that we have 250 x 2 = 500 foot- pounds
of work per revolution. Assuming that the engine runs at
200 revolutions per minute, this gives a total of
500 x 200 = 100,000 foot-pounds of work per minute
performed in the cylinder.
I will leave these figures for a moment to explain that
the term horse- power was first used in connection with
steam engines, because it was necessary in the early days
of engine-building for the maker to be able to say how
many horses an engine of a certain size would be able to
replace.
James Watt estimated that a strong horse
was capable of doing 33,000 foot- pounds of work per
minute. He therefore adopted this figure as his standard
of horse- power, and it has been universally accepted by
engineers.
Going back to the figures above-mentioned, it will be
readily seen that if we divide the number of foot-pounds
of work per minute done by the engine by 33,000 we
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shall see how many horse-power it is equal to . There
fore, 100,000 = 33,000 = 3:03 h..p. In the foregoing
calculation it must be clearly borne in mind that the
pressure is the total pressure acting on the piston , not
merely the pressure per square inch of the steam. The
total pressure is easily calculated by multiplying the
pressure in pounds per square inch by the number of
square inches in the area of the piston. The area of a
circle is found by multiplying the diameter by itself and
then multiplying the result by •7854. Thus a piston
5 ins. diam . would have an area of 5 x 5 x 7854
= 19 635 sq. ins. If the steam pressure be taken as 80 lbs.
per sq. in., this gives a total pressure on the piston of
1570-8 lbs.
Up to the present point I have assumed that the full
steam pressure is maintained throughout the whole of the
stroke, but in most engines the steam supply is cut off
when the piston has only moved through a part of
its stroke, and the remainder of the work is done
by the expansion of the steam which has already been
admitted . As the steam expands, its pressure falls, so
that during the latter portion of the stroke the total force
exerted on the piston is less, and less work is being done.
To get a true measure, therefore, of the exact amount of
work done during the stroke, the average steam pressure
must be taken, and this will be comparatively high or
low, according as the steam is cut off early or late in the
stroke. An instrument termed an “ indicator” is usually
employed to ascertain the average pressure of the steam.
This appliance has a very small steam cylinder, containing
a piston to the rod of which is attached an arm carrying
a lead pencil. The cylinder of the indicator is connected
to the steam engine cylinder by means of a pipe ; and as
the steam pressure in the engine cylinder rises and falls,
so the piston in the indicator moves in a corresponding
fashion, and raises or lowers the pencil. The pencil
point rests on a sheet of paper wrapped round a drum ,
which rotates to and fro, deriving its motion from a cord
attached to the crosshead of the engine. Each revolution
of the drum corresponds to a stroke of the engine piston ,
and the pencil therefore traces out on the sheet of paper
a closed curve, called an indicator diagram . The height
of this curve at any point, when measured off to a certain
scale , represents the pressure of steam in the engine
cylinder at the corresponding point in the stroke of the
piston. Therefore, by measuring the height of this curve
at a number of points , and taking the average of the
total number of measurements, the exact average pressure
of the steam in the engine cylinder can be obtained .
The foregoing rule for calculating the horse -power of
an engine can be expressed in a very simple and easily
remembered formula as follows :
Let P = the average steam pressure per square inch.
L the length ofthe stroke in feet.
A = area of the piston in square inches .
N = number of strokes per minute.
Then PxLxAXN = the horse-power of the engine.
33000
In an ordinary double -acting steam engine N must be
twice the number of revolutions per minute, becausethere
are two working strokes to each revolution. In a single
acting steam - engine N is, of course, the same as the
number of revolutions, wbile in most gas or oil- engines
N is only half the number of revolutions, because there is
only one working stroke for every two revolutions.
Horse -power calculated in the way above explained is
known as “ indicated " horse-power, and represents the
horse -power developed in the engine -cylinder. It does
not, however, represent the amount of actual or useful
horse -power which the engine will give off at its flywheel
or driving -pulley, because a certain proportion of the
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power generated in the cylinder is absorbed in over.
coming the friction of the moving parts of the engine .
The fewer the moving parts, and the better the fitting of
these, the less will be the amount of power so wasted .
In a fair-sized, well made engine this usually amounts to
from 10 to 15 per cent , of the indicated horse -power, but
in most model engines the proportion is far higher. The
actual useful horse-power which an engine will give is
usually measured by means of a friction.brakeapplied to
the rim of the flywheel, and for this reason it is termed
the “ brake ” horse.power. The following is a simple
method of measuring the brake horse power of small
engines. In this the apparatus consists of a piece of
WOOD BLOCS
PRESSING ON
FAVWHEEL RI

DUNG

STEEL
RIBSON

FLAMMEEL
SPRINO

WEIGHT
hoop icon or ribbon steel , to one side of which are
attached smooth wood blocks. The ribbon is hung over
the flywheel of engine, as shown in the accompanying
illustration, and is attached by one end to a spring,
which is firmly fastened to the floor. The other end
is providedwith
hook or scale - pan to carry suitable
weights. The flywheel revolves as shown by the arrows.
The rim of the flywheel and surfaces of the wood blocks
must be smooth and slightly lubricated with grease. The
engine is started slowly, and weights added as speed
rises. The horse -power is obtained from the following
formula :
C.R W.
B.H.-P. =
33000
In this, C = circumference of Aywheel in feet ; R = re.
volutions per minute ; W - weight in pounds suspended
from the hook.

Cast Iron .

I

By W. J. M.
RON is used in three forms - cast, wrought or
malleable, and steel ; and cast iron is, perhaps, as
largely used as any form , although probably steel
will, in the near future, very largely supersede it .
Cast iron is about 95 per cent . to 96 per cent . chemi.
cally pure iron , the rest being waste of a purely use
less character, but which is sure to be present unless
Aluxed out by the addition of some proper fluxing material.
Sulphur and phosphorus, with some silicon and man
ganese are usually present, the sulphur being the most
detrimental material . Carbon is also present in both the
graphitic and combined forms, and on the amount of
graphitic carbon the softness of the iron very largely
depends.
Cast iron is naturally more or less brittle, “ white "
forge and foundry pig being more crystalline and brittle
than the dark grey irons; but the question of strength de .
pends on the class of iron used , hematite being stronger
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than Cleveland or Scotch blackband irons, but having
tendency to chill on the surface unless run in dry sang
moulds. Therefore, when using iron for particular pur
poses, the ironfounder uses mixtures of iron to suit his
purpose, and in one large works doing Government work
the mixture generally used is about 40 percent.
Gartsherrie No. 1 and 60 per cent. Briton Ferry Hema .
tite . Bessemer Nos . , this giving a practically non - chilling
easilymachinable iron ofa strength far in excess of tha
laid down by the Goveroment experts. At the same
time, each and every ironfounder has his own mixtures,
and these he generally keeps to himself, especially if he
obtains good results at a cheap rate.
While wroughtiron can be annealed or case- hardened
as required , cast iron cannot be so treated to any extent ;
and a chilled casting must remain hard or a soft casting
soft, except within a very small limit. To soften a hard
casting the best method is to keep it red hot in charcoal
or coke for from twelve to twenty four hours, as the
surface then absorbs more or less carbon ; while to harden
a soft casting the same process is adopted , but with lime
in place of the carbonaceous packing. No wet process is
of much value in hardening except the iron has a natural
tendency to chill - as in the case of hematites, for
instance --- and then cold water is as good as anything ; but
if the casting is a large one a great chance of its cracking
or breaking is always present, and there is too large an
element of danger in the operation to make it a desirable
one for amateurs to attempt.
Plough “ tops ” and other specially hardened iron
goods are made in special iron moulds called “ chills,
These being coated with plumbago and oil to prevent the
molten metal adhering to them . The mixture of iron
used is either hematites alone , or irons in which hematite
preponderates, the action of the shock on the metal when
it strikes the chill being to cause the graphitic carbon to
recede into the body ofthe metal , and thus leave only the
combined carbon in the chilled portion . Chilling causes
a mechanical alteration in the molecular structure of the
metal, and may extend from 1-16th in. to nearly 6 ins.
into the casting, according to the iron used.
Malleable cast iron is made from iron as free from
graphitic carbon as possible, and with the best class of
work chiefly or wholly of hematite, the greatest care
being taken to have the metal free from sulphur and phos
phorus. The castings are carefully packed in iron pots
with soft red puddling ore, which may or may not be
mixed with some hard wood sawdust. These pots are
then placed in an annealing oven and fired for about three
or four days, and then gradually cooled , the annealing
process lasting about seven or eight days, the time being
somewhat variable, according to the ideas of theannealer
and the class of articles being annealed. With proper
mixtures of metal , and a competent annealer, thin articles
will take a sharp bend to an angle of nearly 90 degs.; but ,
as cheap work is so much in vogue now , it is only the more
expensive work which can be trusted to give really good
test results.
Castings in iron often fail from one of two reasonseither the iron is badly mixed or dirty, or the patterns are
badly designed , the first being the fault of the iron :
founder and the second that of the draughtsman or de
signer ; and so well is this recognised in some firms
that they make it a rule that both draughtsmen and
pattern - makers shall put in some months in the foundry
io become practically acquainted with the practice of iron
moulding, and the strains and stresses set up in the cool .
ing of the metal. A good moulder will soon tell if a
pattern is well designed and calculated to sustain the
stresses set up ; but, at the same time, he will mould
and pour anything put before him irrespective of this.
Amateur-made patterns are usually poor ones, and a few
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hints from an experienced moulder would very often be
of much use.
Castings should always be of good design, and , in the
case of articles where failure would cause personal
danger, skilled advice should be taken as to design, as
unequal stresses in cooling, too weak metal , or stresses
set up across the weakest part of a casting, would soon
cause fractures which might prove dangerous to life or
limb.

which the feed water flows. A drain pipe is fitted
to bottom of feed heater, and by this means the con .
densed exhaust steam is got rid of ; as a result , there is
very little blast in the chimney, with a corresponding
absence of smuts or drizzle.

HP. CYL .
An

Interesting Steam

Launch .

' HE following particulars and illustrations of an ex
THBetiheminsearmiPalanch, which has proved highty
successful in working, have been supplied by the
builder , Mr. Jame ; Watt Boulton, Dee Lock , Chester,
and will be interesting reading for those who make the
subject their hobby. The photograph, which we repro
duce, will give a very fair idea of the cut of the little
vessel, which is 16 ft. long, 4 ft. 6 ins. beam , 2 ft. 1o ins.
deep, and seats seven people with comfort.
The engine, which is of the compound tandem type,
with high -pressure cylinder, 272 ins. in diam. , and low.
pressure cylinder, 5 ins. in diam . , with 372 ins. stroke,
is fitted with D valves arranged on one spindle. The two
pistons are also fitted in a similar manner, the high -pres .
sure part of the piston rod being 12 in . in diam ., and the

SLEEVE

L.P CYL .

STUFFING BOX

PISTON

FIG . 1 .
The boiler for this launch is vertical, i ft. 6 ins. diam . ,
and 2 ft. 6 ins. high , of a type patented by Mr.
Boulton in 1883. It has twelve “ Boulton ” tubes
(which can be seen in the accompanying cut , Fig. 2),
made of seamless steel tube to 1000 lbs. per sq . in .
These are fixed in the usual way, drifted , and an experi
ence of twelve years' use with them shows that they give

low - pressure part 34 in . in diam . By a simple and in
genious device , illustrated in Fig. 1 , one stuffing-box is
made to serve where two would ordinarily be required ;
and , as will be seen on reference to the diagram above,
this is effected by means of a metal sleeve which surrounds
the piston rod, ierminating at the upper end in the high
pressure cylinder cover, and in the low - pressure top stuff.
ing-box at the other end. This anargement has always
given satisfaction. The engine is of the open front, single
slide type, with phosphor bronze slide blocks. All forg
ings are of mild steel , and the bearings for crankshaft,
which are adjustable, are 3 ins. long. Crankshaft is
14 ins . in diam ., and crank pin 1fins. in diam . and 2 ins.
long. Slide valves are worked from a loose eccentric,
and steam is cut off at two- thirds stroke ; this being
found ample in practice. A feed pump, driven from an
eccentric on shaft, bas the ram i in. in diam . by i in .
stroke, and can deliver about four times the requisite
amount of water to boiler. Ordinarily, the tap is fixed
10 give a constant supply, the water passing through a
feed -water heater 5 ins. in diam. by 12 ins. long, in
which is a coil of -in . tubing 9 ins. long, through

FIRE CLAY
BAFLER

FIG . 2.
no trouble at all. In fact, a boiler so fitted has been in
use for the time stated , and has not cost anything for
repairs.
The boiler shell is of mild steel plate , double rivetted
in the vertical seam . The firebox is welded up and fitted
with foundation ring at bottom , and with doub'e sliding

The Model Engineer and Amateur Electrician.

224

firedoor worked with one handle. The working pressure
is 125 lbs. to the square inch, and boiler will blow off all
day if not slow fired.
The boiler fittings include a 1 in. lock-up safety valve,
12-in, water gauge, pressure gauge, and whistle. The
chimney is fitted with a cast-iron top and base. The
bunkers carry 12 cwt. coke, sufficient for one day's trip,
are fitted at sides of boiler, and are readily accessible.
The hull is painted white, and with the cushions,
carpet, awnings, & c. , looks—and is-a very smart little
craft ; she can be easily run single -handed.

How

to

Build

a

Single
Phase
Currents .

Rectifier

for

Alternating

By R. M.
( Continued from page 208. )
PART II .
N building the theoretical rectifier in the previous
I
was used. Perfect as this may be in theory, it is
scarcely suitable in practice. If such were used on a circuit
with a periodicity of 125 , the speed would be 7,500 revs.
per minute, which is inconveniently high . On the other
hand , the machine must not have too many poles, as then
the tendency of the motor to drop out of synchronism
is greatly increased . The writer's first rectifier was an
8 -pole machine: this works very well so long as no large
amount of current is suddenly drawn through it. A
4- pole machine will be found to give the best results. In
the designs here given the writer makes no claim to
originality in anyof the various mechanical details,
except, perhaps, the commutator, and not unlikely a
similar one has been made before for all the writer knows.
It is not proposed to go into all the details of construc
tion , most of which are essentially the same as for other
electric machinery .
The field -magnet pattern is made in two sections for
convenience in moulding, the line C D ( Fig. 2 ), showing
the division. The holes a ( Figs. 2 and 3) are to be
drilled in the casting .
A web or bracket (B , B , Figs. I and 2 ) is cast under the
bearing arms on the commutator side, chiefly as a pre
caution against fracture while the bearing seats are being
bored out . The casting should be of the best quality of
soft grey cast-iron obtainable; and unless the builder' has
a lathe of at least 41 ins. centre available, he had better
get the casting machined for him . The more accurately
this is done, the more easy will be the subsequent fitting.
The base being first planed off, it is mounted in the lathe
and the armature space bored out to 2 % ins. diam. , and
at the same time the bearing seats are bored out to 5 %
ins. diam ., as shown in Figs. I and 3. The rest of the
work can be done on a lathe with 3 -in . centre.
For the shaft, a piece of round steel 12 ins. by 58 in.
is turned down for a distance of 634 ins. from end X
( Fig. 4 ) to such a size as will let the laminations just pass
over. It is again turned down to 7-16ths in. for a dis
tance of 4 ins. from the same end , and a thread cut on
the end of the larger part (at T, Fig. 4), to which a nut
is fitted . The end discs are cut from -in. wrought iron
plate, and are of the same shape and size as the lamina
tions, shown full size in Fig. in . The armature niay be
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made of laminations entirely, if preferred; but it will not
run so silently, and it will be found very difficult to turn
down the outside of the armature without their support.
The laminations should be dipped in shellac varnish be
fore assembling, and when enough are on , the nut is run
up as tightly as possible . An 18 -in , hole should be drilled
down through each end disc, as shown at H ( Fig. 11 ),
reaching a little way into the shaft, and a tightly fitting
pin driven to the bottom. If, now , a piece of hard wood
be fitted tightly into each of the slots, the armature may
be turned down to its finished size - 2 15-32nd ins. - with
the greatest comfort, and, if it has been made slightly
longer than required, the ends may be faced off, and a
beautifully true and well-balanced core will be the result.
One or two grooves are cut for binding wires before re
moving it from the lathe. This gives a clearance of
1.64th in . It is very important to keep the air gap as
small as possible, and it should not be difficult to obtain
free running with the sizes given .
The shaft is now turned down from the end Y ( Fig. 4)
to a diameter of 7.16ths in. to within 7 in. of end of
armature core, leaving the turning of the ends to their
finished sizes until after the commutator is finished. The
latter is seen to be very massive for a machine of the size,
but it is the one which has been found to give the best
results. Its construction is shown pretty clearly in the
drawings . The dotted line ( Fig. io ) indicates line of
section referred to in Fig. 4.
It will be seen to consist of two solid brass or copper
end discs, E, F ( Fig. 4) and one central section G, divided
into four equal segments, mounted on a sleeve, and all
properly insulated from each other. Let the builder be
very accurate in every part of the fitting, use shellac
varnish freely in assembling, and bake at a gentle heat for
a few hours before removing the clamp, which will have
been used over the central portion , and a perfectly solid
and rigid commutator will be assured. The screws
which connect two opposite segments to one brass disc
( the other two segments being similarly connected to the
disc at opposite end) say, H and J ( Fig. 10) to E (Fig.
4 ) and K and L ( Fig. 10) to F ( Fig. 4), should be at
least % in. , heads countersunk and screwed home as
tightly as possible. This is to be done before the clamp
is removed . The commutator is lastly to be placed on
the shaft, and its outside turned true, the ends to 24 ins.
and the central portion to 2/2 ins. diam. The insulating
discs should be notched at the ends of the air gaps to
allow copper dust, &c. , to be readily brushed out. Two
small studs are shown projecting from the end next the
armature ( Fig. 4 ). The ends of the armature winding
are attached to these. They should be placed at dia .
metrically opposite points, and the one shewn on the
lower side of the drawing, it will be observed, passes
right through the brass disc, from which it is insulated ,
and screwed into one of the segments connected with the
disc at the other end.
The shaft may now be turned to its proper dimensions,
as shown in Fig. 4. Common bearings may be used if
preferred, but the self-oiling kind here given (Fig. 5 ) are
not difficult to construct, and have advantages which will
repay any extra trouble they entail in the making. The
cover C is first fitted by filing, and secured in place by
two screws . The whole bearing is then mounted on the
face plate, and the ends turned to a diameter of 5% ins.
to fit the arms of field casting, and in the case of the one
for the commutator end the central boss is finished to
1 } ins. for rocker.
The central hole is bored right through 36 ins. , and
with a suitable boring tool the oil wells cleared out as
much as possible. The bearing sleeves may be made of
brass, and call for no special description, but the follow
ing method is perhaps worth giving :-Obtain a cylinder
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Fig. 10.
The position of the alternating current brush holders is
marked on one of the arms -exactly opposite the centre
of the faces of the brass end discs of commutator and a
5-16tbs in. hole drilled through. The alternating current
brushes and holders are similar in principle to those used
by Avery in his small machines. The holder is made of
12 in. brass tubing, one end of which is plugged and se.
cured to, but insulated from , the bearing arm as shown in
Fig. 8. A nut on outer end of stud serves to connect with
the source of alternating current supply. The length of

holder should be such as to reach to within 5-32nds in .
of commutator discs. The brush is made from copper
gauze rolled up as tightly as possible to such a size as to
fill the tube, but yet be freely movable therein. A few
coils of a light spring serve to keep the brushes in contact
with their respective discs.
The direct current brushes, brush holders , studs, and
rocker ( Figs. 6 and 7 ) call for no special description. The

K

lo

of brass i in. diam . , 1 % inz. long, and bore out the
centre to 11-16ths in. , tapering it so as to be slightly
larger at the outer end Make the inside as smooth as
possible. Now enlarge the bore to 7 in. for a
distance of 1 16th in . from outer end , so that a brass
washer, 78 in. diam. 1. 16ih in. thick, having a % 8 in . cen.
tral hole, will fit snugly in. The shaft having been polished
and black leaded , is fixed upright with the brass washer
resting on its upper shoulder. The inside of the brass
sleeve is lightly oiled and placed in position over the
washer, and the space between it and the shaft is run in
with magnolia metal, previously melted in a ladle.
When cold the whole should be removed from shaft and
the opposite end treated in a similar way. While still a
tight fit the metal sleeves should be pushed into their re .
spective places, and the outsides turned down till they are
of such a sire as to be tightly nipped, but not crushed,
when they are placed in position in the bearing and the
cover screwed down . They may now be cut off to their
proper length , and the grooves for oil rings cut by
mounting them eccentrically in the chuck and using a
narrow parting tool. Finally the central hole is care
fully scraped out to a running fit for the shaft. This will
be found a very satisfactory and expeditious method , and
the metal is more durable than brass. The oil rings are
made of brass or copper wire just large enough to slip
over the end of bearing sleeve and drop into the groove
provided.
Each bearing is secured in its place by a 6 -in. screw
at each end (as at M and N, Fig. 2 ) passing through
holes in ends of bearing arm as shown. The parts being
now assembled, the armature should run freely in its
bearings, and the metal sleeves should be shifted longi.
tudinally till the armature and field poles coincide, and
leave a small amount of end play-about 1-16: h in .

FULL SIZE
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FIG. II .
brushes ( 34 in. by Ys in. ) bear on any two successive seg.
ments, and must be adjusted so that the air-gaps pass
under their respective brushes at the moment the armature
and field poles are exactly opposite each other.
The flywheel ( Fig. 9 ) is an important , not to say, neces.
sary part of the machine. It should be turned perfectly
true and carefully balanced . This is most important to
Sicure steady, even running. The final turning may be
done with advantage after fixing the wheel in its place on
the shalt -and the latter will not be so likely to be strained
of the wheel is made of brass.
We now come to the winding, and it is here the most
difficulty may be encountered , since so many things have
to be iaken into account which have an important influ .
ence on the final result . Voltage, periodicity, quality of
iron, and width of air-gap , all have to be reckoned with.
It is, perhaps, not too much to say that the best results
are arrived at more often af er experiment than from
calculation. The best way will be to give the winding
which has given the best results on a 100 -volt circuit,
60 cycles, which will be as good a basis to work from
as any.
The armature having been prepared for winding in the
usual way, each tooth is wound with 120 turns of No. 26
D.C.C. copp: r wire. The first being wound in a clock .
wire direction , the wire is carried round the next tooth in
a counter clock -wire direction, and so on , till the four
coils are 6nished, producing north and south poles alter
nately. About 2 lb. of wire will be sufficient. The
windirg may proceed from one coil to the next witho it
any joints, and the beginning and ending are secured 10
the two studs provided on the commutator. For the
field coils a former should be made, having a core slightly
longer and wider than the poles, and a depth of fin . It
should be arranged to be mounted in the lathe, and then
wound with 650 turns of No. 30 D.C.C. copper wire. As
each is wound, the former is taken apart and the coil re
moved, wrapped wi h tape, varnished, and slipped on to
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field - pole. The four having been placed in position ,
hey are connected in series to produce north and south
poles alternately, and the ending and beginning connected
o the direct current brushes in the machine, thus becom
ng self-exciting. As the machine is not self-starting,
some means must be provided for bringing it up to speed,
such as a hand-wheel or electric motor. The speed ,
which varies with the periodicity, is found in the case of
a 4 -pole machine by multiplying the number of cycles per
second by 30. This givesthe number of revolutions per
minute of the armature. Thus, in the case of a 60 -cycle
circuit the speed would be 60 x 30 = 1,800 revs. per
minute.
A choking coil, which will limit the current to about
10 ampères , must be connected up in series with the ma.
chine on the alternating current side, and the current
should not be turned on until the proper speed is reached.
With a little practice, the ear will tell the right moment
for closing the switch. When turned on too soon or too
late, there will be considerable flashing at the direct
current brushes, and , were it not for the choking coil,
considerable burning of copper and most likely a fuse
melted. A variable resistance should be provided in
series with the field coils. The strength of the current
therein will be found to affect the running of the ma
chine considerably. After it has settled down to even
running, the choking coil may be cut out by a switch pro
vided for the purpose. The amount of current which can
be rectified by this little machine will be found ample
for most purposes -- anything up to 50 ampères ; and,
if more were required, an extra pair of alternating cur.
rent and direct current brushes could be added opposite
the existing ones, to which they would be connected in
parallel.
When rectifying a current which tends to fluctuate
considerably (as it does during the day -time in the town
where I reside ), the machine will tend to drop out of
phase, and may give a lot of trouble. The best remedy
n my experience is to remove the flywheel and mount it
on a separate shaft, and connect the latter to the shaft of
the rectifier with a small belt running on suitable pulleys,
about 2 ios. diameter. For a beli I use a porpoise
leather boot lace, and find it all that can be desired. I
have a small direct current motor mounted besidemyrecti .
Ser for speeding up the latter. The flywheel is on the
shaft of the direct current motor.
Arcthe thing which gave me a lot of trouble until I
found out the remedy accidentally, is one for which I am
unable to get any explanaticn . It is that sometimes
while doing my early experimenting the machine abso
lutely refused to go into phase, and for no apparent
reasor.. Without intending to do so, I reversed the con .
nections between the field terminals and the direct cur
rent brushes, and the machine started without the least
trouble. I further found that it made no difference which
way the current went round the field coils.
Apart from its use as a rectifier, it may be used as a
synchronous motor up to about 1-1oth h.-p., so long as
it is not too suddenly or too heavily loaded. On the
other hand , if driven by a belt from any source of me.
chanical power , it may be used as a self exciting
dynamo, giving out either an alternating current or
rectified direct current up to about 100 watts.
As stated above, the winding here given is that which
has given the best results on a 100 volt circuit having a
periodicity of 60 cycles per second , and this winding need
not be varied to any great extent for any 100 - volt circuit,
except that in the case of a high periodicity, such as 125
cycles, it would be better to wind the armature with No.
24 D C.C. , 100 turns to each coil.
For a 50- volt circuit the winding is the same, except
that both armature and field coils are connected up two
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in series and two in parallel, taking care the arrangement
of the poles is the same is before. In the case of 110
volts 50 cycles, 140 turns No. 26 D.C.C. on each arma
ture pole, and the field coils wound with 700 turns No.
31 D.C.C. to each coil , should give good results. In
any case where the available circuit varies from that
given in the first instance ( 100 volts, 60 cycles) the
builder must be prepared to do some experimenting with
windings and resistances in the field circuit before the
best results are arrived at. The writer's machine con
sumes just i ampère, and the drop in voltage across the
direct current brushes, as compared with that across the
alternating current leads, varies from 1 to 2 per cent.
according to circumstances. The writer will be pleased
to answer any enquiries from readers through the Editor.

How

to

Make a Model
Firing Gun .

Quick

By A. O. WOODWARD.
( Continued from page 174.)
S the gun recoils, the rocking shaft travels with
As the herefore, ilsslot mousing staff in the
to
free it when doing so. The slot extends from
the centre Hi to the rear end of the lid , so that
the latter may be pulled right off when required.
The width of slot must be sufficient to allow the
lever Y to work freely in it, as shown in Fig . 6.
The end of the slot at Hı_is finished semi - circular,
with that point as centre. To prevent the lid being
pushed beyond its proper place, iwo screws are fixed
in the framework, their heads only projecting. Use
pillar screws, gauge 10, for the purpose , and fix them
about an inch apart , and also soften them in case the
heads should get knocked off. Cut two slots in the lid
for their reception . You will clearly see this and other
details of the recoil box in the illustration of the right
hand side of the gun .
The ends of the lid can now be finished level with the
framework ; while doing so , keep the lid pressed up
against the two screws in the position it will cccupy.
We now require the brass bracket to support the box,
und the casting must be filed slightly larger in the first
place, than the dimensions in Fig . 7 . The cross section
is also given a little below this figure. As the bracket is
Sxed to the recoil piate, it will be necessary to take the
gun partly in pieces to enable it to be fitted.
First file
that side of the bracket which fits cn to the plate, and see
that it does so accurately ; then drill a hole for and fit the .
screw in the position in A ( Fig. 7 ), countersinking the
head ; drill two sinall holes for steady pins, which are
fixed to the bracket and in a line with the screws. Before
fitting steady pins, the holes drilled for their reception
should always be chamfered a little to guard against any
abrasion of the metal that might occur, and prevent two
parts fitting closely together . After fitting the bracket
mark a line on it, level with the edge of the recoil plate,
and proceed to file the side which supports the box down
to this line and perfectly square with the other side.
If
necessary, employ the methodpreviously used to ensure
correctness in this respect. The top and bottom of the
bracket can then be done, and , lastly, the curved side to
the section given.
Before fixing the box, the steel collet , shown on the
rocking shaft (shaded in Fig. 6 ) must be turned to fit on
the shaft and work smoothly in the slot in the back of the
box. The edge should be polished and one face turned
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viously, and also to free it from the back of the boss
This can be doneeither before or after bending. It will
be seen in Fig. 9 ( section ) that the undercut is rounded on
to meet the greater width of the boss; the section of
the screw is given in the same figure. It must be of such
dimensions as will allow the pawl to work free ; be
hardened and tempered , and then have the shoulder and
head nicely polished.
After the pawl has been bent it should be made the
exact length given, the end filed so that it meets the cam
squarely, and be slightly rounded and polished. Lastly,
it will require carefully hardening and tempering to a
blue colour, and should possess sufficient elasticity to
give 1-16th in. when working.
As it is important to have the two projections on the
cam correctly spaced and in the proper position, they
must be very carefully laid out. On a piece of 7 -in. steel
scribe the horizontal line and mark the centres for the
rocking shaft and the roller N. The arc shown by the
dotted lines is the same as that traversed by the cam, and
the two projections should be situated on the two lines
drawn from the extremities of the arc, passing through
the centre M. The position of the higher projection
must be such that, when returning from the recoil, it will
catch firmly on the pawl. When marked out, drill centre
M to fit firmly on the rocking shaft, and with a small
square file, cut the keyway at right angles to the line
passing through the centres M and N. Profile the steel
very carefully to the shape, and especially the projec
tions, observing that theseare square with the sides and
leaving Mi slightly longer to allow for adjustment.
The slot for the roller N may be either filed (which is
tedious) or milled out , and must be cut to a sufficient
depth to just clear the roller ; the width is shown in the
vertical cross-section in Fig. 6. We will suppose milling
to be chosen, and then, of course, a cutter will be re
quired , the dimensions being half the thickness of the
roller and 1 in. diam . Drill a 3-16ths in. hole through a
piece of ys in. steel , and turn a short piece of rod steel,
4 in . diam . , down to fit into it, leaving a shoulder, and
rivet the two firmly together. The steel must then be
turned true and to the size given , and the sides smooth .
ened. Then cut it in a similar manner to a circular saw ,
straight across. Fix the cam M firmly in a small hand.
vice, the handle of which must be secured in the slide
rest and regulated in such a manner that the centre of
the cam is horizontal with that of the cutter. The cutter,
after being hardened, the work must be brought up
against it and a cut taken down the centre first and then
off the two sides gradually until the slot is the required
width , leaving the side, into which the head of the screw
on which the roller works, slightly thicker than the other.
It is necessary to gradually cut the slot to size, for were
the same size of cutter to be used, the sides , being rather
thin , would be forced apart and be badly cut. When
this has been done, drill the cam at the centre N and
countersink and enlarge the hole on the thick side for
the screw head and shoulder, and tap the other one ; the
screw is shown shaded in Fig. 9 in line with the rocking
shaft. The roller is steel, turned , drilled , hardened ,
and then polished to the size given. It should work
freely and without shake in the cam , which can now be
hardened and polished also. It will be advisable, before
finally adjusting the cam , to make and fit the spring 0 ,
for, as it has a tendency to push on the cam, the working
of the latter in conjunction with the pawl is slightly
different to when there is no pressure applied to it.
The spring O will be made of the double shear steel
obtained for the purpose, and before bending must be
filed to taper exactly to the thickness given , which is
slightly less than 1 : 16th in. at its thickest end , and must
be left fully 3-16ths in, wide for the present To hold it
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slightly oval to prevent friction on the bearir.g B, but left
flat sufficiently in the centre to rest against the shoulder
on the rocking shaft. The other face is flat and either
level with or preferably a mere shade above the level of
the projection round the slot .
As it is very important to have the slot parallel with
the recoil of the gun , the following way - though, per
haps, giving a little extra trouble—will give the best
results .
Underneath the pawl L , Fig. 9, will be noticed the
large head of a screw , which, with the two others in the
frame, helps to keep the box in position. After the collet
is on the shaft, place the box on the gun with the front
end of the slot pressing against the collet ; a small hole
should have been previously drilled in the place to be
occupied by this screw in the back of the box only, and
also another of similar size in the place of one of the two
other screws in the frame. Hold the box in a horizontal
position , and , with a drill passed through the first
mentioned hole, mark on the recoil plate anddrill a hole,
and then pass a brass pin firmly through both. Now
press back the gun until the collet on the rocking shaft is
at the rear end of the slot , and pack the gun to keep it in
that position , and then mark through the other hole and
fix a pin in a similar manner through the frame into the
bracket. The two pins will suffice to hold the box while
fitting the third screw ( which screws into the bracket ).
The pins can then be extracted, one at a time, and screws
fitted in their places. The sections of the two bracket
screws are given in Fig. 7 ; the one which secures the box
to the plate T must not be very long, else it may foul the
screw which secures the bracket to that part. The head
can be left projecting, the pawl L being undercut suffi
ciently to free it.
To relieve the thrust on the pawl, a piece of steel,
shaped as shown by the shaded portion in Fig. 9, and
fitting up against the inner side of the frame, is made.
First drill a hole of the requisite size in a piece of 3-16ths
in . steel to allow the box at the end of the pawl to work
in , and then profile it, leaving a full 1-32nd in. space
between it and the top of the frame to receive the spring
O, observing that the end is square with the frame so that
the spring may fit in firmly. This part is held in position
by the three screws given in the drawings . Use bar
screws, gauge 12 , and countersink the heads.
The
reader may either polish or leave the mechanism in the
box dull, as he pleases; though, as it can be more easily
seen than the mechanism in the breech block, it had
better be polished. In either case, grinding should be
resorted to to obtain a flat surface on the parts. The
pawl L may be made in two ways- either filed to shape
or made in a straight piece, with the round box at one
end , and then bent. The last method is the best--the
fibre of the metal being with the bend it is less likely to
break .
Mark on % in. steel, the straight part , slightly tapered
and 272 in. long. The boss and the thick part of the
pawl, as far as the first bend, must be filed at a slighily
larger angle than 90 ° to the rest , as it is too thick to
bend to shape after. Do not overlook the small catch
underneath the boss, on which a spring works for the
purpose of keeping the pawl down after the cam
has
passed from underneath it. The end of the catch is filed
atan angleto free the steel cut out to receive it, for if
left square it would catch , as will be clearly understood.
The boss will require drilling and countersinking for the
screw , and then shaping, and while doing the latter, try
it frequently into that partof the steel profiled to receive
it to ensure a good fit. While bending to shape, the
metal must be heated, and no attempt to bend it when
cooling, or a fracture will probably result. It should
then be undercut to clear the screw , as mentioned pre
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while filing taper, suit it in a piece of hard wood , in a
manner similar to that adopted when constructing the
recoil hox lid . Leave the steel 4 ins. long, or fully
72 in. longer than is required . The peculiar bend of the
spring must be observed, it being necessary. The easiest
way to obtain it is to cut a piece of wood- mahogany for
preference, 14 in . thick-to the exact shape formed by
the inner side of the spring, leaving the wood nearly tri
angular in form ( the thickness wil allow of it being
fixed in the vice, and leave sufficient projecting to shape
the spring on ) ; the latter should then be made red - hot
and bent over the wood pattern, holding it at each end
with a pair of pliers, there being sufficient metal allowed
for this purpose. Two or three heatings may be neces
sary before the correct shape is obtained . The spring
must then be polished inside on the straight part, and a
small portion of the bend , on which the roller N works.
Now cut the ends and fit the spring in the box. The
thick end , as mentioned before, must fit tightly into the
space constructed for it,and then kept in position by a
large screw, as shown in Figs. 6 and 9. Mark the position
of the screw accurately before drilling the frame and top
slide ; the steel part in the box only is tapped for the
screw , and the spring should be drilled separately and not
with the other parts. In cutting the top slide use a
countersink , not a drill, as, the slide being thin , the latter
is apt to tear or raise the metal. It will be observed that
the slide is cut so that the shoulder of the screw may rest
on the frame of the box. The screw has a shank suffi
ciently long to pass through the frame and form another
shoulder resting on the spring and holding that part
securely to the steel one underneath . Before hardening
and tempering the spring, it should be tried once to see
whether it works properly, i.e., the horizontal straight
portion of it keeps the same position when at its lowest,
or whether the spring opens at the bend. If the latter, it
will not do - for the lower part of the spring is at such an
angle that it precludes the roller from running up it. The
easiest way to get over the difficulty is to rivet a small
steel pin , with a nicely -rounded head at the end of the
lower part of the spring, so that, when the roller catches
against it (having previously nearly completed its traverse),
the spring will be pulled in that direction, and thus keep
the correct shape. The roller will not pass over the pin,
the tension of the spring preventing it from doing so. It
may be necessary , should the pin be required, to file a
small groove with a round file underneath the cam , and
in line with the roller, to clear the pin as the gun recoils.
It must also be observed that the pressure on the cam
must be constant , for it is this pressure that keeps the
breech closed when the gun is at rest.
Now carefully harden and temper it in oil . The tem
pering can be done by laying the spring on a sheet of
copper with an equal fameunderneath it . In either case
drop the spring into oil again after the colour has been
obtained . Thenext operation is slightly tedious, for it is
now necessary to grind the spring on the back edge till it
possesses just sufficient power io raise the breech and
keep it in ihat position ; were the spring to be too strong,
a spiral spring of proportionate strength would be
necessary to pull the gun to the firing position, and again,
the recoil of the gun might then prove insufficient to work
the latter.
( To be continued .)
The following plan for the tempering of tools has been
recommended by a French technical paper : -The tools
are heated to dull redness and are then plunged two or
three times into a mixture made by dissolving, 10. parts
by weight of rosin in 5 parts of fish oil, and stirring in 272
parts of melted tallow . The tools are then re -heated to
dull redness and plunged into cold water.

How

to

Make

Experimental

Electrical Apparatus.
By T. G. J.
( Continued from page 201. )
Gold Leaf Electroscope. — This instrument consists of
the base (Figs. 8 and 9 ) , into which fits the bell jar,
shown in Fig . 8. The top plate or table is struck from
sheet brass 18 in. thick. This can be cut to shape as
near as possible with a hack saw , and, having been fitted
with the j.in. brass wire seen in Fig. 11 , turned up in
the lathe. Or it may be trued up with a file and then
fitted to the brass wire by soldering. Soldering is an
easy matter when done in the right way. Well clean the

Fig. 8.

surfaces to be soldered together, by filing until quite
bright ; heat over the spirit lamp or Bunsen burner and
use rosin as a flux ; touch the centre of the brass plate
with a stick of solder, and when the former is hot enough
the solder will flow . Allow one or two globules toflow
on to the plate, and remove the stick of solder. Take
the brass rod in a pair of nippers and press it against the
plate, taking care to have it quite central. Remove from
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the flame and keep pressing the two pieces together until
a sudden dulling of the solder shows that it has set .
Polish up in the lathe and nicely round off the edges of
the plate. If there are any indents in the brass when it is
cut from the sheet, these should be removed by filing
previous to soldering on the rod. A cork is now fitted to
the neck of the jar. This cork is bored with k -in. cork
borer (cork borers may be made by running a thread
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on the inside end of 4-in. pieces of brass tube of various
diameters), and a piece of glass tubing 4 ins. long, and
large enough to admit the brass rod on the plate, is pushed
through the hole until it protrudes i in. thiough the
bottom of the cork. A brass collar is fitted to the neck
of the jar with cement, and the cork pushed in until the
top is flush wit
top of the collar. " A small washer of
ebonite slid over the projecting glass tube and
cemented down on the top of the neck will improve the
generalappearance. File the end of brass rod on two sides
until a knife edge is produced and round off the corners.
The top of the jar should now be covered with tinfoil
This is best doneby putting it on in segments ( see Fig .10),
using thin glue for the purpose. Great care should be
taken to avoid all wrinkles and cracks, and to have an
even edge all round. The jar, when covered , should be

Fig . 10.

FIG. II .

put aside and not handled until the glue has set. Mean
time the base should be fitted with two pieces of t.in.
brass rod, terminating in small brass beads soldered to
their upper ends. These are placed diametrically opposite
each other at a distance of 134 ins. from the centre. In
case an overcharge be given to the gold leaves, they can
discharge themselves against these small balls and thus
avoid tearing. The base should now be polished on the
outside, and the brass lacquered. Insert the rod into the
cork, and having cut two strips of gold leaf 2 ins. long
and 1/2 in. wide, rub the merest trace of gum on the flat
sides of the rod and hold the breath for a moment, wbilst
the strips are taken up on a needle point and set in place
on the rod . The strips may be cut by placing the gold
leaf between a sheet of clean notepaper and cutting the
notepaper into h - in . strips. This , of course , will cut the
leaf at the same time. Place the jar in the groove in the
base , and all is complete. If properly made, this electro
scope will be very sensitive, and shculd possess an
excellent appearance.

Model Yachting Notes .
The Editor will be glad if the Secretaries ofModel Yacht Clubs
will keep him advised of all doings of interest suitable for
insertion in this column .)
E have received the following letter from “ Skip :
WE per ” with reference to the proposed model
yacht club for Sheffield : - “ I was pleased to
see in your issue for August the letter from Maha
Chakrkii,' as I and a friend have for some time past been
desirous of forming a club in Sheffield, but had almost
come to the conclusion that we were the only persons in
the city interested in model yacht sailing. However, if
we can get into touch with Maha Chakrkri ' something
may be done. My friend has two cutters, and I have a
cutter and a Yarmouth beach yawl , ' the latter just
completed from the particulars which appeared in your
valuable paper. I am well satisfied with the yawl's per
formances - she is both fast and stiff. Owing to the dis
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tance from the city of the water on which we sail, we
cannot, owing to difficulties of transport, go in for large
boats, such as are mentioned from time to time in your
paper. We find our boats very handy; Tbe approximate
measurements are : length , 30 ins. ; beam , 6 to 7 ins. ;
depth, 7 to 9 ins. " We are glad to see that model
yachtsmen in the Sheffield district are bestirring them
selves, and we have no doubt if “ Skipper” and others
similarly interested, will respond to the invitation of Mr.
G. H. Rooke, expressed in our last issue, a successful
club will soon be inaugurated.
The eighth race of the Manchester Model Yacht Club
season took place on Saturday, August 1th , when two
boats contested for the hon. sec.'s (Mr. Hugh Avery)
prize. There was a very light breeze from The north
west and good scoring was difficult ; in the deciding
heat, Mr. G. E. Ost's Luna easily bearing Lapwing.
This makes the fourth consecutive first prize that Luna
has won this year ; her owner sails her indefatigably, her
record this year being five firsts, one second, and one
third out of eight races, of which she has only taken part
in seven .
Mr. W. F. Behenna, hon. secretary of the H.M.S.
Curaçoa M.Y.C., writes as follows : - " Will you kindly
note in yournext issue thatthe model yacht club of H.M.S.
Curaçoa will be, for the future, known as that of H.M.S.
Cleopatra ? All our officers and men , and I may add our
little fleet of models, have been transferred to the Cleo .
patra, as the Curaçoa is under repairs, & c. The ships
are similar in appearance, and all our model yachting
confrères have to do is to remember the alteration in name.
A party from the ship , with three 20- raters, went to Brix
ham on Bank Holiday to compete for the West of England
Challenge Cup. There were fourteen competitors two
from Fowey M.Y.C., three Dartmouth, three Plymouth ,
three Curaçoa, and three Brixham. Unfortunately, the
weather put on a November aspect, and rained and blew
a gale, so the race has been put off until Sep :ember 29th ,
when the Cleopatra is due at Dartmouth , and we shall go
to Brixham , 5 miles distant, and hope for better weather.
The Brixham M.Y.C. entertained the visitors at the
Bolton Hotel , in their usual hearty manner, and we all
hope for better weather next time. I may add that the
L. and S.A. 6000 Rule brought out fourteen models,
which would take some beating, and although Mr. Han
cock , of the Cardiff M.Y.C. (vide your last issue) is so
much against our rule, I am sure he would have been
surprised at the splendid models entered. While repeat.
ing the old ' defence that the tax on sail also taxes
beam and depth, I would welcome an agreement by the
large number of clubs using the L. and S.A. 6000 Rule,
to adopt a further tax on beam and draſt. We hope to
meet some of the Hull boats between September 19th
and 24th , when the Cleopatra calls there."

We are pleased to hear that the Bootle Model Yacht
Club, though only founded this season , has already a
membership of eighteen ordinary, and five honorary
members. Captain Rice is president, and the following
form the committee - viz., Messrs. Sergeant, Conrad,
McCabe, Captain Evans, McEachern, and Drury. Mr.
W. B. Cumming, jun. , is hon. treasurer, and Mr. A. P.
Foden , 109, Gloucester Road , Bootle , Liverpool, is hon .
secretary. The club adopted the Sail Area and Water.
S.A. * L.W.L. ,
and it has given every
line Rule - viz.,
6000
satisfaction to the members. The majority of the models
are keel boats,though one or two are of the fin -keel type.
The smallest class is 5, advancing every 5 up to 30 -raters.
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We have received a copy of the club rules, which are
drawn up in a very clear and complete fashion, and con.
tained in a particularly neat blue leather cover. We wish
long life and prosperity to the Botle M.Y.C.
The Stanley Park M.Y.C. have taken in hand a very
interesting and enterprising scheme for encouraging the
younger generation or model yachtsmen . Their proposal
is set forth in the following letter, which is a copy of one
forwarded by Mr. H. Richards, the energetic hon. secre.
tary to the various schools in the district : - “ It is
intended by the Stanley Park Model Yacht Club to hold
a free competition on Saturday , October 13th, in Stanley
Park , among school children, under the age of 14, of
schools within a radius of one mile round. There will be
a number of very good prizes, and the only conditions are
that the competitors shall rig (or fit up) and trim (or
arrange) the sails themselves, the boats not to exceed 24
ins. in length altogether. Names and addresses for entries
should be handed to the sailing secretary , Mr. Barry,
23, Bradewell Street, Stanley Park, Liverpool .”
A handsome silver cup, recently presented by the Lord
Mayor of Liverpool to the Stanley Park M.Y.C., was
competed for in the 20 ton and 30- ton classes, there
being twenty - seven entries altogether. The final heat
was won by Mr. Burgoyne's Marion ( 30- tonner ), the
Wave (20 -tonner), and the Calipha ( 20 -tor.ner) being
second and third , respectively.

The Society of Model Engineers .
MEETING of the Society of Model Engineers was
held on September 10th, at 7 p.m. , at the Memo.
ral Hall, Farringdon Street , E.C.
Mr. Charles
E. Oxbrow lectured on Great Eastern Trains and Times.”
His lecture, which was well illustrated with numerous
photographs, diawings, diagrams, &c. , showed the great
changes which had taken place in the management and
running of trains on the G. E. R. , so that 10 -day the line
stands high for records of punctuality and speed. The
locomotives of the company naturally received the princi .
pal share of attention, and the lecturer carefully elaborated
the capabilities of the various classes of engines, supple
menting his remarks by photographs of each type.
Train umes, personally iaken by him , showed clearly the
excellent running the locos were able to perform . At
the conclusion of Mr. Oxbrow's paper, and after some
questions had been disposed of," Mr. J. C. CREBBIN
moved, and Mr. W. H. DEARDEN seconded, a hearty
vole of thanks to the lecturer. This was carried with
acclamation ,
The audience next proceeded to examine Mr. Oxbrow's
fine collection of drawings, many of which had been
specially sent by Mr. Holaen , the locomotive superinten
dent of the Great Eastern Railway. Mr. F. Moore also
kindly lent some oil paintings and photographs ofGreat
Eastern engines for the occasion. After this, and for the
remainder of the evening, interesting trials of Messrs.
Bowling's and Snithies model locomotives on the
Society's track occupied the attention of those present.
The Next MEETINGS.
The next meeting of the Society will be held on Tues.
day, October 9th, at the Memorial Hall, Farringdon
Street, E.C., at 7 p.m. The following m.eting will take
place on Thursday, November 8th , and this latter will
constitute the annual general meeting, at which the
election of officers for the ensuing session, alterations to
rules, &c. , will form a most important item . Any mem
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ber desiring to propose any alteration to the existing
rules should send in notice to the secreiary, with the
wording of his resolution in writing, not later than
October roth .
THE CONVERSAZIONE.
The conversazione will take place on Saturday, Decem
ber ist, and the committee already have the necessary
arrangements well in hand . It is particulariy requested
that all members who have models they are willing to
exhibit, or can get friends to lend models or apparatus,
to send in at the earliest possible moment a notice to the
secretary to say what they expect to be able to do. It
is hoped to have a large number of “ working ” exhibits,
so that, where possible, it is desirable that members
should have their models in full working order. Any
information can be obtained on application to the Secre
tary of the Society of Model Engineers, 6, Farringdon
Avenue, London, E.C. Provincialmembers, and mem .
bers of the affiliated societies, are asked to communicate,
and if models are sent, the greatest care will be taken in
packing and showing them.
PROVINCIAL BRANCHES.
LIVERPOOL. -At the sixth monthly meeting of this
branch , which took place at the Balfour Institute on
September 7th , there was a very good attendance of mem
bers, and the chair was occupied by Mr. Rimmer. After
the minutes of the previous meeting had been read over
and passed, Mr. Thorp exhibited detail drawings of one
of Martin's I - in. scale model Great Northern locomotives,
and also of one of their f.in. scale models. He also
showed the under frame of the tender of a Great Northern
model he is making, and gave a description of the various
parts. There were also on view two model vertical
engines, by Mr. Rimmer ; a bogie and trailing wheels of
a i in. scale Great Northern locomotive, by Mr. Stringer ;
etc. Hearty votes of thanks were afterwards accorded to
Mr. Rimmer and Mr. Thorp, and the meeting terminated
at about 10 p.m. The next meeting will be held in the
recreation room at the Balfour Institute, Smithdown
Road , Liverpool, on Wednesday, October 3rd , at
7.45 p.m., further particulars of which will be posted to
the members.- Mr. F. T. STEWART , Hon Sec. , 14,
Adelaide Road, Kensington , Liverpool.
BRADFORD. - The usual meeting of the above branch
was held on Monday, September 3rd, 1900, at the Coffee
Tavern , Tyrrell Street , when there was a fair attendance
of members and friends. The chair was occupied by Mr.
Lane, and after the usual business had been disposed of,
the chairman exhibited two model engines, one being a
double cylinder launch engine with reversing gear, and
the other being a double cylinder pumping engine. A
short discussion on small pumps then took place , and the
meeting was brought to a close at 10 o'clock. The next
meeting will be held on October ist, at 7 p m. , at the
usual place.- JAMES H. LAMB, Hon . Sec.
TO GLASGOW MOLEL ENGINEERS.
Will readers of The MODEL ENGINEER residing in
the Glasgow district, who are desirous of establishing a
branch of the Society of Model Engineers, please com .
municate with Mr. Andrew Lang , II, Dale Street ,
Bridgeton , Glasgow, who has intimated his willingness to
do ali possible towards forming a strong local society ?
DURING a three hours' coal consumption trial in the
Solent, says The Engineer, the turbine -propelled destroyer,
Viper, averaged close upon thirty- four knots, or over forty
miles per hour, without forcing the engines. The Viper,
during one run over the measured mile, made within a
fraction of thirty.six knots per hour, or some five knots
in excess of her contract speed . This is the highest
speed ever attained by any warship in the Solent .
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The A.B.C. of Dynamo

Design .

By ALFRED H. AVERY, A. Inst. E.E.
(Concluded from page 156. )

CHAPTER VIII.
S a further and final example of the variations met
AS with in mechanical details, we will conclude this
brief sketch of dynamo design with constructive
data and drawings of a 2 - kilowatt machine. This will

Here, half the bearing is again given in section. Note
how the brass bush E is bevelled inwards towards the
shaft where the oiling ring A hangs. When the latte
touches the bush in running, the oil scraped off will thus
have a tendency to run down on to the journal, insteac
of outside the bush in its seating, where it is not wanted.
Fig. 57 , giving the dynamo in plan, shows details of
the brush rocker and holders, the latter having a con .
cealed spiral spring (G ) to keep the brushes up to the
commutator. The bobbins for the f.-m. windings are built
up as in the last example, and the shunt coils are wound
first, then overwound with the series turns.
A hollow terminal board is provided and screwed on
to the narrow edge of the top yoke facing the brushes ; all
wires and leads can then be carried in through the under
side of this board, and the connections established, thus
adding to the neat appearance of the machine.
In Fig. 58 is given a diagram of connections for this
compound wound dynamo. Figs. 59 and 60 are taken
from photos of a similar machine, but shunt wound for
an output of 400 ampères 5 volts for plating and deposit
ing purposes .
Returning to the electrical calculations for our 100 -volt
20 -ampère dynamo, we first fix upon the size of the arma
ture, which, by applying previous rules, will be found to
work out about 7 ins. long by 7 ins. diameter. Ten per
cent. of the external current will be sufficient to set aside
for excitation, and the armature conductors will thus carry
20 + 2 = 22 ampères. Being a parallel wound armature ,
as Fig. 42, each conductor carries one- half of this - i.e.,
II ampères. We shall, therefore, be quite within the
rate of 4000 ampères for armature wires if we adopt a
No. 16 S.W.G. for the conductors. It will be a 2.layer
winding, and the total air space between armature core
and pole pieces will total up to :-Four No. 16 wires and
insulation - i.e., 5-16ths in. + 1.16th each side for safe
clearance + thickness of binders, say , another 1-16th in.
Let us fix the diameter of the core discs at 61 ins. , and
the bore of the pole -pieces 7 ins . , dividing the armature

FIG . 59.
be a compound wound dynamo of 100 volts 20 ampères
capacity , at 1,800 revs, per minute. Its construction is
almost identical with the foregoing examples, except as
regards the design of the bearings and oiling arrange.
ments, where, as previously pointedout, there exists much
scope for ingenuity. Mechanically considered , these
bearings are superior to any with which we have yet
dealt ; but the patterns and core boxes required are
somewhat intricate, and this renders it impossible to
adapt them to very small machines.
Fig. 55 is the dynamo in side elevation, with part of
the frame cut away to show the fibre head F to the arma
ture , slotted as usual to receive driving horns. The bear.
ing at the pulley end is also given in section, to show dis
tinctly how theloose ring Ahangs on the shaft, dipping
into the oil chamber B below in the pedestal of the bear
ing, so that, when running, oil is carried in a continuous
stream on to the shaft ; it is then distributed along
shallow grooves cut on the inner surface of the brass bush,
and , emerging at either end , enters the oil channel C ,
ultimately finding its way back into the reservoir to re
peat the process. By this means lubrication is much
more thoroughly effected, and the same oil used over and
over again.
This system , while greatly economising oil , minimises
attention as well , and enables the machine to be left ,
perhaps for months, before it becomes necessary to draw
off the old oil and renew. The oil chambers are emptied
by means of a brass stopcock D, shown in Fig. 56, repre
senting the end elevation of the dynamo.

Fig. 60 .
into thirty two sections. With driving horns of hard
fibre or mica 1.32nd in. thick , the available circumference
of the armature is 19-42 ins. Each section will just take
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Fig. 55. —SIDE ELEVATION .

G

"
-93

481„
Fig . 57.- PLAN.
AVERY - LAHMEYER 2000 WATT DYNAMO .

7 turns of wire per layer - i.e., 14 conductors per
section, or 448 conductors in all. The average length of
each is 13 ins. , and the total length works out 162 yards,
the working resistance of which will be .285 ohms.
The last volts will te 22 x 285 = 6 •27 volts, and the
total internal output of the armature must be 22 ampères
.106 •27 volts.

Scale : 2 ins. = 1 ft.

The flux is now arrived at in the usual way by formula :
106'27 x 100,000,000
N=
: 804,000
448 x 30
ON = 900,000 .
We will try the effect of a lower flux density in the
magnets this time, and note how it reduces the amount
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of copper required in the magnetising coils. Allowing
the pole-pieces to be 7 ins. deep by 5 ins. high, we shall
have 35 sq. ins . sectional area of iron ,and the induction is
900,000
25,700 lines per sq. in , at which value the
35
permeability r = 800 .
The ampere-turns required are now arrived at with the
aid of the previous formule, first noting the following
values for 1, A, and y, for the various partsof themachine:
Air gaps.
Armature.
Fields.
2
5
36
5
A
30
35
44'5
I
800
3000
ARMATURE
5_X *3132 x 804000
= 14
AMPÈRE - TURNS
30 x 3000
* 5 X 3132 x 900.000 =
AIR SPACE
3167
AMPÈRE - TURNS
445
FIELD -MAGNET
36 x * 3132 x 900,000
392.
AMPÈRE -TURNS
800 X 35
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50 = '029 w per
yard.
1723
This corresponds to No. 21 S.W.G. , which will carry the
current at a trifle over 2000 amps. current density, and
can safely be used, as the present machine has better
ventilation than smaller ones.
The series coils are now proportioned so as to supply
1232 ampère turns at full load of 20 ampères, and so
compensate armature reaction . There will be 1232 = 62
20
actual-turns. It will be best to use a stranded conductor
for this purpose on account of its greater flexibility - say
a 19-22 double cotton -covered and braided thinly.
It should be observed that the actual number of series
turns is a matter rather for experiment than calculation ,
and it is always best, whenever possible, to try the effect
of diminishing or increasing their number while the
machine is actually running, in order to arrive at the
number which gives the best all - round compensating,

O
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Fig . 56. - END ELEVATION .
That is a total of 3,573 ampère-turns (1,787 actual turns
carrying 2 ampères), irrespective of the back turns re
quired to counteract the demagnetising effect of the
armature conductors. This being a variable quantity
can never be properly adjusted by the action of shunt
coils. It is the function of the series winding to neutralise
this effect. In a compound wound machine the back
ampère-turns due to armature reaction are compensated
by the series coils, which provide an increasing excitation
as the tendency towards demagnetisation proceeds. In
the present case the series coils will have to compensate
to the extent of
22
224
1232 ampère turns.
2
2
Dealing first with the shunt coils, we find the average
length of one turn is 28 ins.; as we require 1787 actual
turns of wire, the total length will be 1723 yards. Two am .
pères being allowed for excitation, and the terminal volt
age being 100, the total resistance of the shunt coils should
he 50 ohms, and the resistance per yard of the shunt
winding will be

Fig . 58.- COMPOUND WINDING DIAGRAM .
effect. Each dynamo is likely to have its own little pecu
liarities, and these are much best humoured by actual
trial and observation rather than met with rigid and
inflexible formulæ .
Our course of purely elementary dynamo design ends
here without overstepping the limits indicated by the
title of this little work . All essential points have been
touched upon , avoiding any unnecessary elaboration,
which the amateur and model engineer would hardly care
to enter into.
Although one type of dynamo only has been used to
illustrate the application of our methods, this, it will be
remembered, was a type selected simply on account of
its favourable comparison as regards efficiency and general
adaptability, as well as cost of production ; and the design
of a Manchester, Kapp, Simplex, or any other form of
dynamo is conducted in a precisely similar way. The
only object of choosing the “ Lahmeyer ” dynamo for the
purpose of illustration has been to save the student ex .
pense and trouble by presenting to him in the first in
stance a good example of the “ survival of the fittest ” !
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Editor's Page .

' HIS being the first issue under our new publishing
Tarangemene lice
, istice anderthy,we havethioning
it a suitable opportunity for introducing a fresh
feature, which we trust will be advantageous to both
readers and advertisers alike. We refer to the deposit
system announced at the head of Sale and Exchange
column , under which readers who desire to purchase any
of the articles advertised for sale in this journal can pro.
tect themselves when dealing with firms or private indi .
viduals of whom they have no previous knowledge, while,
on the other hand, advertisers can safely send articles on
approval with equal security. Such a system as this will
necessarily entail additional work and responsibility on
our part , but we are quite agreeable to undertake it, if,
as we believe, it will assist in establishing confidence
between buyer and seller to the benefit of both.
We may also call attention to the fact that we have re.
duced the charges for private advertisements in the Sale
and Exchange column, the new rate being eighteen words
for 6d. , as against twelve words. We are anxious to en .
courage readers to make use of this section of our journal
as freely as possible, either to purchase or dispose of
second-hand models, tools, materials, & c., and we have
no doubt that a careful study of this column will well re :
pay anyone on the look out for bargains. Many readers
of the paper have only to look round their workshop to
discover some tools, models, or castings for which they
have no further use , but which would still be serviceable
to other amateurs , and which they would be glad to turn
into cash . The reduced rates we now announce will
enable them to bring these goods to the notice of their
fellow readers at a minimum of expense, and we would
remind them the best time of the year for their purpose is
now at hand .

We must confess to some disappointment with regard to
the quality of the entries for our electric light prize com
petition . Some of the competitors contented themselves
with largely copying their information out of makers'
price lists and fire insurance rules , while others described
water -power schemes which could not be considered as
suitable for the practical requirements of an amateur.
The best article was that sent in by
Mr. EDWARD F. TERREY ,
37, Gladstone Road ,
Boscombe, Bournemouth ,
to whom a cheque for £2 25. has been forwarded . Toe
prize article will be published in an early issue. The
result of the model steamer prize competition will be
announced in THE MODEL Engineer for October 15th.
Will all subscribers in the United States, Canada, and
Mexico kindly note that in future the subscription rate
will be i dol. 50 cents per annum, post-paid , twenty -four
issues being sent for this sum instead of the twelve issues
for 75 cents, as hitherto ?
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“ F.W.D.” ( Brooklyn , U.S.A. ) in the course of a chatty
letter, says : “ I am an electrician, and am very fond of
small machinery. At present I am making a dynamo,
which, when finished , I would like to describe in your
paper for the benefit of other readers. In America, if
you want to build a model locomotive you have got to
make the patterns and have your own castings made. I
never see castings here like those advertised in your
paper." Evidently amateur model makers in this country
are much better catered for than are their cousins across
the Atlantic. Perhaps some day an enterprising American
firm or two will wake up to the fact that there is a big
business to be done in these goods among the younger
generation of engineers and technical students, and then
our Transatlantic model - making enthusiasts will be made
happy.
“ H. E. L. ” (Calcutta ) writes : “ Model engineering,
unfortunately, does not flourish in Calcutta, at least, not to
my knowledge, and also I have, so far, not seen a single
shop where fittings and castings are sold . Engineering
firms are in plenty here, but it costs a lot of time and
money to have orders placed for the things just mentioned.
I was, fortunately, in England when your paper first came
out, and my acquaintance with it dates from the first
copy . It is obtained on special order from any news.
agents here, and I insert this, hoping that it may be useful
to you should any of your readers enquire about the sub
ject . If by any chance any of your readers know of a
place in this town , of a shop where model castings and
fittings can be obtained , I would be grateful if you can
inform me of it . "
From another Colonial letter ( from " S. E. A.,” Cape
Town ) , we extract the following: - “ Just a few lines to say
how pleased I am with your paper. I have been a subscriber
since January last year, and look forward with interest
month by month to its arrival. It is the very thing an
amateur needed. Though I have had little opportunity
of indulging in my hobby since I left the Old Country,
seven years ago, my interest in model engineering
is as keen as ever. I hope to take a run home
next year, when I intend purchasing a lathe and
a few other tools, to bring back to the colony ,
so that I can again take a practical interest in model
work. I am pleased to see that the Society is taking up
the question of tracks for locos ; it has been much ne
glected by amateurs in the past. The majority , in their
anxiety to see their lucos running , often put down a very
indifferent ' temporary'track , which generally remained
a permanent one. I think a few articles on the correct
method of making and laying a double line of metals ,
with loops and sidings properly connected with points,
and worked on the interlocking system in conjunction
with the signals , would be very much appreciated by your
readers , if clearly described . Some months ago I saw a
very neat signal apparatus manufacturers' model of a
station , with section of main line and four sidings , shew .
ing a patent system of interlocking the signals , points,
and crossing gates. I think there are many amateurs
who would like to add such apparatus to their tracks."
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Practical Letters from Our

Readers .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interesi.
Letters may be signed with a nom -de-plume if desired, but the
tull name and address of the sender should invariably do
attached, though not necessarily intended for publication.j
Arc Lamps : A Warning .
TO THE EDITOR OF The Model Engineer .
Sir , - Just a word with respect to R. P.'s letter in the
August issue. He gives a piece of very good advice, and
anyone intending experimenting with arc lamps would do
well to take this caution . I have known a few similar
cases , but have not had the misfortune myself. I have
had something to do with arc lamps in the form of theatre
projectors, but in this case the box is provided with a
green glass so as to be able to watch the arc without the
eyes being affected ; hence, I should advise wearing a pair
of coloured spectacles when experimenting with arc
W. A.
lamps. - Yours truly.
Yorkshire.
A Letter from the Front..
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - Just a few lines to let you know that at
least one reader of your estimable paper, who is out here,
is alive and kicking. A friend of mine sent me a copy of
the M.E. of May last, and , I must say, I was as pleased
as if he had sent me a sovereign. I can assure you it
came as a very pleasant relief to find that it arrived here
safe, especially when so many other papers get lost. I
came out here as an engineer volunteer last March , and
am bound to confess that I have just about had enough of
it. Probably the following particulars regarding South
African locomotives (not model) will be interesting to
many of your readers at home. Despite the fact that very
heavy trains are running, and many stiffgradients have to
be negotiated , the gauge is only 3 ft. 6 ins. Therefore,
you will see that a very heavy and powerful locomotive
must be used . They are mostly of the six or eight
coupled , outside cylinder class, andare built by English
firms of good repute - Neilson & Co. , of Glasgow , and
Dubs . On the Western system there are a few Yankee
locos ; but although I am not in a position to pass more
than a casual observer's opinion, I do not think they are a
great success. They seem to be too Aimsily constructed
to stand any amount of rough work , and they can only
run at a good speed when there is a very light train
behind them . Ai Vryburg I had an opportunity of ex
amining two locomotives that the Boers had had a
go at before leaving that place. It was easy to see that
the person who did the damage knew about as much of
the engine as it knew about him . The only tool that was
used was a large hammer. In the cab a glance round
showed that all the boiler fittings had had a slight tap,
and were broken off short. The pressure and vacuum
gauges had the appearance of a man who has come off
second best in a prize fight, as both their faces were bat
tered almost beyond recognition. Outside things pre
sented pretty much the same appearance. the huge brass
dome cover looked like a bowler hat which had been
severely sat upon . But taking the damage all round, an
engine fitter could have done more damage in an hour
than they had done in, I should think, two or three days.
On leaving Vryburg, we went up to Mafeking; and at
Kraaipan wesaw an enginewhich had been " put outof
ch had penetrated the
l
mess by a pom - pom shel , whi
boiler just behind the smoke -box. Otherwise it was not
damaged at all.

I have not as yet seen any evidences of model engineer
ing out here, but as I was having a look round the
National Museum of the late Orange Free State, I saw
on exhibition a small vertical engine, which can be pur
chased at home for the small amount of is. 9d. Well, I
don't think I have any more to say this time, except that
I think , as an old reader, I am entitled to vote that The
Model ENGINEER shall be published weekly in future.
Wishing you and your paper every possible success. —
HARRY GUMMERSON .
y,
Yours
20th sincerel
Company R.E. , Field Force, South Africa .
High - Speed Engines.
TO THE EDITOR OF The Model Engineer.
Dear Sir , -In reply to “ Stern.Tube," the second
engine about which he asks was, in general outline, buil!
to the same drawings as the first one, with this exception
--that, wberever possible, solid bushes were used instead
of split brasses for the bearings. In fact, the only split
bearing is the one on the connecting-rod at the crank end .
This engine was found to work with much less knocking,
and on this subject I hope to say more shortly. In high
speed engine work great accuracy is required in the
setting out and drilling of the steam and exbaust ports.
The admission ports should certainly not be less than one.
fifth the area of the piston, and , in fact, the larger they
are made the better. The exhaust pipe should be large
and free from sharp bends. A slight lead is required on
the valve for smooth working, and dry steam is absolutely
essential.
“ Stern- Tube ” would do well to refer to the articles
on the slide-valve which have already appeared, and to
my drawing of a superheater given two months back. I
am of opinion that piston-valves would be preferable to
slide-valves, and, when we consider that the piston ,
piston-rod, and cross -head have their motion reversed
every revolution , it is obvious that these must be made as
light as possible. Great attention must also be paid to
the balancing of the engine, and for this reason solid fly.
wheels should be used in preference to spoked ones, as it
is impossible in small sizes to accurately balance these for
high speed.
wady land

The Audies may be put
chess Together,1.p.d

I also enclose rough sketch showing a locomotive firebox
with water -tubes, which are of great help in raising
steam , which , I trust, will prove useful to our locomotive
" ZODIAC."
friends. -Yours truly,
Leclanche Batteries.
TO THE EDITOR OF The Model Engineer.
SIR, -I send you a simple remedy for preventing the
“ creeping " in Leclanché cells, which I have found to
work well. This is to simply rub a thin film of vaseline
on the top of the carbon plate just below the terminal.
This tip was given me by a friend, and since trying it I
have had no trouble with creeping salts. - Yours truly,
C. B.
Gloucester.
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Queries

and

Replies ,

Queries on subjects within the scope of this journal are replied to
by post under the following conditions : 1) Queries dealing
with distinct subjects should be written on separate slips, on
oneside of thepaper only, and the sender's name should
be im.
scribed on the back. (a) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as early
as possible after receipt, butan interval of a few days must
usually should
clapse, before
the reply
forwarded
All
queries
be addressed
to canbe
the Editor,
THE. MODEL
ENGINEER, 6, Farringdon Avenue, London, E.C.)
The following are selected from the queries which have been replied
to recently :
(2246] G. E. R. Tank Locomotive. A. H. L. (Leytonstone)
writes : I am just starting to make a model of G.E.R. tank loco
motive No. 1090, with pony and trailing wheels, 2 ins , in diameter,
running in grease boxes. The gauge of the track on which I have
other models working is 348 ins ., and I should prefer to build this
engine for the same gauge. Kindly say what the principal dimen
sions of my model should be, including height of cab and also height
of tank and boiler. I may say thatI wish to make this an exact
scale model of the original,and it need not bemodified in any way,
as it is to be driven by an electric motor supplied with current from
the rails. If you could let me have a sketch of the above I should be
very much obliged.
If the wheels (L. & T. ) are a ins. diam . , the track should be only
2 * in. gauge, if this is also to be to scale. It is, however, possible

19 SAOKES
vo

16 SPONES

model-making, as I find using Whitworth standard , I always have to
re-tap or thread any fittings, &c., I buy ?
( 1 ) An oval or Oshaped tube is generally used as an outside con
denser, as it gives a larger cooling surface. An air-pump is not
absolutely necessary, but is used to maintain a vacuum in the con
denser, by pumping the bot water and vapour into the hot well, or
tank , which adds to the effective pressure in low pressure cylinders.
(2) There is always a slight loss of water, which is made good by
adding water to tank as required. (3) The approximate h..p. of
compound engine is found thus :-- Square diameter of L.P. cylinder
by square root of boiler pressure, by revolutions per minute, by
stroke in feet divided by 8.500 ; making your engine nearly % h..p
(4) Vapouriserwillgetred hot, but there is no danger in one properly
constructed . (5) Not aware of a standard , but some are probably
screwed with a gas thread for brass .
[ 2275 ) Model S.E.R. Locomotive. C. D. M. (Hayes) writes :
I am thinking of building a model tank engine (S.E.R. ) about
18 ins. long. Can you oblige me with the following dimensions ?
( 1) Length and diameter of boiler barrel, measurements of firebox,
number and size of tubes and thickness of metal (copper). What
would be safe working pressure if riveted and soldered ? (2) Stroke
and bore of cylinders, size of steam and exhaust ports, &c. (3)
Diameter of coupled drivers and bogie wheels, and gauge of rails.
( 4) Thickness of sheet steel for frames. ( 5) Length of wheel base ,
distar ce from centres of driving wheels and bogie wheels, centre of
driving wheel to centre of bogie wheel.
It is presumed in the following particulars that the measurement
18 ins. is length of frame (exclusive of buffers). ( 1 ) Length of boiler
barrel (not firebox or smokebox) 6} ins. , diameter outside, 2} ins.;
firebox, 3 ins. long, 3 ins. high ; water space, 3-16ths in. ; the tubes
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GREAT EASTERN RAILWAY TANK LOCOMOTIVE.
( Query No. 2246.)
tobuild the engine to scaleexcept for width ofgauge, and yetlook
fairly correct. The wheels being 2 ins. diam ., and those of the
original engine 4 ft. diam ., the model will be -in. scale . Follow
ing aredimensions to suit : Driving andintermediatewheels, 27ins.
diam .; height of boiler-centre from rail level = 4/4 ins.; length of
boiler barrel = 5 ins.; diameter outside of boiler = 2 5-16ths ins.
Above is an outline drawing of this engine to a scale of % in . = 1 ft.
From this dimensions may be taken, all being multiplied by 4) for
your %.in. scale model. A separate sketch of funnel is also given ,
full size for t-in, scale. A few details in above sketch of loco . have
been omitted for the sake of clearness. The form of the inside
frames is indicated, but they may have to be modified in a model.
(2456] Charging 4 - volt Accumulator. C. F.-H. ( Denstone
College, Staffs.) writes : Would you please tell me if it is possible to
charge4 -volt accumulator with three one-pint bichromate batteries ?
Yes ; three cells of a good bichromate battery will do well to
charge a small pocket accumulator.
[2240 ) Compound Engines. O. H. B (Westminster) writes :
I am fitting a compound engine, 1 % ins. and 3 ins. by 2/4 ins. stroke,
into a canoe, and wish to condense the exhaust steam . Would you
tell me how to do it ? I propose fitting about 6 ft. of 1.in. copper
tute outside, under a bilge keel to protect it, and turn the exhaust
into one end, and have a small tank connected to the other , and a
double-feed Worthington's pump feeding from the tank to boiler. I
understand an air- pump is necessary . What does it do, and where
placed ? (2) Condensing from a small engine, is there any waste ?
there is bound to be some from safety valve, use of whistle, etc.
Does the supply of condensed waterrepresent the amount evaporated
by boiler, or does tank have to be filled up. occasionally ? (3) How
do you calculate the h .-p..of a compound engine without testing
power in L.P. cylinder ? Mine is rain . h..p. and 3 in . L.P. by 2%
stroke ; 100 lbs. boiler pressure , 200 revolutions per minute. (4) I
am making a liquid fuel burner for small boiler, having a horizontal
vapouriser, 4 ins. long by1 % in. bore, heated over two of the flames .
In time, I suppose, it will get red hot. Will there be any dangerof
explosion, the oil (paraffin) being pumped in at about 20 lbs. pres.
sure, and I am letting the vapour draw itself outthrough a modified
Bunsen to a ring of burners ? (5) Is there a standard thread used for
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G.E.R. CHIMNEY.
( Query No. 2246.)

might be four 5kg in. thin brass or one if in. tube with small cross
tubes ; boiler shell preferably of solid drawn copper tube, No. 18
gauge; tube plates of 1-16th copper. If shell is builtup of 18 B.W.G.
copper, properly rivetted and soldered, and ends well fitted and
stayed, 30 or 40 lbs. pressure would be safe. (2) Cylinders yg in.
bore, 1 in. stroke; steam pipe, 3-16ths in.; exhaust, 1 in . bore; steam
ports, 48 X 1• 16th; exhaust do., 48 X 3-32nds. (3) Coupled wheels,
3 ins. diam . ; bogie wheels, 2 ins. (correct gauge, about 25 ins. as
nearly as possible). (4) Frames, 1•16th in. thick ; bard brass would
be easier to work thansteel.
( 2599! Small Accumulator. F. I. B. ( Loughborough) writes :
Some time ago I bought a box containing materials for making a
pocket accumulator. The paste bad to be made by dissolving a
box of crystals, like solid gum acacia, in water, and with that
solution, make a paste of some pink powder, that seemed a lighter
colour than red lead. Could you tell me what the solution would be,
as I did not knowthat the paste could be made with anything but
sulphuric acid ? Is it possible to make the paste simply with gum
water ?
The pale coloured powder is litharge, one of the lower oxides of
leads; ihe " crystals,” were probably a mixture of potassium sul.
phate, with a little gum . But the mixture is bad, and cannot make
a good paste in good plates. The proper thing is red lead and
sulphuric acid for the positives, and finely precipitated lead for the
negatives. Read up our little sixpenny handbook- " Small Accumu.
lators,” for a really trustworthy method of making the paste,
&c. , for accumulators.
(2598] Wireless Telegraphy. J. D. K. (Rainhill) writes :
(1) What size of induction coil will be required to work over a
distance of twelve miles - i.c., what length of spark ? (2) How many
brass balls should be employed to get best results, and size of same?
(3) Which coherer would work best for that distance (12 miles)? (4)
What will be best method of working the induction coil for the trans
mitter - battery, supply mains, or small dynamo ? ( 5) What height
must sky wire be at each end to get best results ? (6 ) How should
this latter be supported and finished off at the sky end, for insulation ,
etc. , when extensive ground space is available for open-air operations
( 1) A good coil, capable of giving 3 to 4-in. sparks, will do all you
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require — in fact, it is rarely necessary to extend the spark gap at the
transmitter much over 1 in ., thoughit is well to be able to get agood
FAT spark . In S. Bottone's work- “ Wireless Telegraphy, " the
mode of making a coil is carefullygone into. (2) Three brass balls
are generally used, the central 2 ins. diam ., the two outer ones
1 in. to 132ins. diam . (3) We find no better coherer can be used
than a light metallic tube, f-in. long, fitted with ebonite caps,
through which the connecting wires pass, loosely fitted with suitable
fittings. Full construction details for this and other parts are given
in the above mentioned book . (4) The best way of working the coil
is by means of a battery or an accumulator. About 6 cells are
needed, each giving 2 volts. Unless you desire to break down your
coil, supply mains are inadvisable. (5) The sky rods must clear the
surrounding level byabout 10ſt. permile; in your case thiswould
mean 120 ft. (6) The wire may be taken up poles, supported at
intervals by strong insulating tubes. The wire should terminate in a
roll of galvanized iron netting, about 1 ft. diam. and 3 ft. long.
[ 2590 ) Incandescent Electric Lamps. H. R. H. ( Bromley,
Kent) writes: In the February issue of The MODEL ENGINEER
there is an article by " Sparks" on " How to Make Incandescent
Electric Lamps for 1 d. each." Mr. Bottone in his book on “ In
strument Making for. Amateurs " also gives instructions for con .
structing such a lamp. Intending to try my skill at making some, I
went to a firm advertising in your paper to purchase - along with
several other things - some platinum wire for the filaments, having
already got the globes . On asking for the wire I was informed that
lamps made with platinum filaments would not burn longer than one
minute ," and that the shop assistant " did not suppose I had any
means of exhausting the air from the globe ." From what " Sparks
and Mr. Bottone say it appears that it is not necessary to exhaust
the air, and that the lamps will give a fairly good light. I shall be
much obliged if you will tell mewho is right out of the three men .
tioned , and whether it would be of any use attempting to make the
lamps.
Platinum melts at a dull wbite heat, and at a temperature lower
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respecting an electrictramcar I am constructing : - The tramis to
be worked from a battery of secondary cells which, in turn , will be
charged from a dynamo. The system isto be theoverhead trolley
wire system . The car, when complete, will weigh from 15 to 20 lbs.,
shall run on two bogies of four wheels each, and be of the single
deck type car, 22 ins.long 64 ins. broad, and about 9 ins. high from
rail toroof of car . I have three U -shaped laminations, 6 ins. high,
in. broad, and } in. thick : will these three, bolted together,
do for the field -magnets? What quantity of wire should they re
quire ? Armature is to be drum type and shall be 1 in . long and
consist of forty laminations. (?) How many plates will there be re
quired for the accumulator cells: I have designed them 3 ins. high
X 2 ins. broad, with lug protruding 1 in. over all ? . How many
positives and how many negatives will be required to furnish
electricity for a two hours run of the car ? (3) What size, approxi.
mately, will the motor of the car be, voltage, fields, & c., to propel
same at a fair rate, say 12 miles on the level
To run a car ofthis size and weight will require a fairly powerful
motor if thespeed is to even approximate thatwhich you mention.
A motor built on the lines indicated would be of no use whatever for
the purpose . A motor with drum -type armature, about if ins. diam .
x 24 ins. long, would at least be necessary, and would require a
current ofprobably 4 ampères at 12 volts. We do not want to draw
a hard and fast line, but the queries submitted require a good deal
more time to answerthan is fair to other correspondents. Obviously,
a full answer in this instance would amount to a complete description
and design for an electric tramcar.
(2679 ) Telephone Queries. A.S. J. C. (Hereford ) writes: In
your handbook — " Telephonesand Microphones," describing a simple
carbon microphone and simple telephone- (1)Does it matter in making
the receiver if some of the parts are a little larger or smaller, say
Yg in. , than the sizes given in the book ? (2) Has the bobbin to fit
tight on the magnet or not ? (3) Where can you get arc -lamp car
bon from ; will carbon pencil do ? (4) Is the short copper wire men
tioned in making the carbon microphone the ordinary line wire

SINAS
TOO

FIG. 2.
Fig . 1. - CORRIDOR TRAIN (BASSETT -LOwKE & Co).
SMALL FLYWHEEL .
than that at which it burns by combination with the oxygen in the
leading to battery and receiver, or a separate piece ? (5) Will
air. It is therefore unnecessary to protect the wire by exhausting
ordinary staples do for fixing telephone line to wall ?
the air, but necessary to be careful to avoid melting the wire by
( 1) A'little variation in the size of the parts is not of any import.
ance, provided the relative dimensions are the same, ( 2) The
sending too large a current through it. If a battery be used to sup
bobbin should fit tightly on the end of the magnet. ( 3) Electric
ply the current, the plates should be slowly lowered into the solution
light carbons can be got from any dealer in electrical goods. You
until the lamp is sufficiently bright, or the solution may be slowly
can probably get some serviceable pieces from any electric lamp
added to the battery. A low resistance Leclanché cell is very
trimmer for a few pence. If not, cut a carbon plate from a
suitable. If an accumulator is used , a resistance of a few feet of
Leclanché battery . (4) A separate piece of wire. (5) Yes, pro
fine copper wire or a few inches of brass or iron wire should be put
vided a piece of felt be placed under the saddle of the staple to
in circuit, the length in circuit being gradually reduced. Be sure
prevent it cutting the insulation of the wire.
least as fine as the largest named in the article,
youget
that the
and
finer wireat
the better. The coarser the wire the larger the battery
required.
(2552] Dull Black for Brasswork. T. J. P. (Manor Park )
Amateurs' Supplies .
writes : I sball be obliged ifyou will give me instructions formaking,
or say where I can obtain , the blackenamel which is used for metal
( The Editor will be pleased to receive for review under this
parts of band cameras - i.e., to dry hard , smooth, and dull, so as not
heading, samples and particulars of new tools, apparatus
to reflect ; also method of applying same. Is there anything that
and materials for amateur use.]
could be added to the ordinary enamel ( say to Maurice's porceleine)
would
effect
same
time
down
that
give it this
and at the
thin it
?
The best way to blacken brass work is to adopt the chemical
The Meyra Patent Dry Battery.
method . Clean the brass and dip it into a solution of silver nitrate
Dry batteries have had to live downa very undesirable reputa .
and copper nitrate, made by mixing 40 per cent. solutions of both
tion , but at the present time no one denies either their reliability or
substances. The brass should be allowed to remain in the solution
general usefulness. A new claim is, however, made on behalf of the
for about ten minutes, and should then be taken out and allowed to
batteries under consideration, which amounts to nothing less than a
dry. It should then be heated in a sand bath until the dead black
challenge to the old -established accumulator itself, in such matters
colour is obtained. Dead black paints for metal work are sold by
as working a sparking coil for motor-car, launch, or other ignition
various dealers in art metal. Dead black paint can be made by
purposes. To do this work successfully the battery must be able to
grinding the finest lamp-black in gold size. A little turpentine may
stand a very heavy discharge continuously for many hours. Our
be added to thin the liquid , but not too much . We do not think the
tests of five of the many types of cells made by the “ Meyra '
ordinary enamels could be successfully treated , as their nature is in
Electric Co. , 75, Newman Street, Oxford Street, London, W., have
the very opposite direction.
been severe, although full justice to the batteries could only be done
(2522) Electric Tramcar. D.F. (Manchester) writes : I should
by a series of trials extending over some months. Our testsin.
feel extremely obliged if you would answer me the following queries
cluded running a motor and small lamps continuously for several
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height of the centres is 3 ins., the distance between centres, 7 ins.
and the bore of the spindle, 5-16ths in. Both head and tail stock
spindles have hollow draw spindlesfor the use of split chucks. The
lathe is very compact. occupying but little floorspace, and for its
special purposes would make an excellent addition to many a work

hours each day, by which the steady discharge and recuperative
powers of the cells werewell proved. Readers who are thinking of
installing an intermittent lighting set for bedroom , cellar, passage,
etc., would hardly do better than to get a " Meyra ," battery, from
which a steady light of much longer duration could be obtained
than with the ordinary Leclanche. The prices are quite moderate
and can he bad, with lull particulars, by any reader who sends a
penny stamp and mentions THE MODEL ENGINEER.
Messrs. Drummond Bros.' Lathes.
We are asked by Messrs. Drummond Bros. , of Pink's Hill, near
Guildford, Surrey, whose lathes were described in our last issue, to
state that the many orders they have already received, are being
executed in rotation. They will be glad if customers who will be
wanting lathes in the course of the next few months will order in
advance to ensure delivery, on the understanding, of course, that no
money need be sent till the goods are ready for dispatch .
Rolling Stock for Model Railways.
Messrs . W. J. Bassett-Lowke & Co. are catering well for the
owners of model railways. Amongst other interesting models the
following are specially wortby of mention , namely : A model
Prussian State Railway express engine and tender (Fig . 4 ), 2ft. 8 ins.
long, a train ofcorridor and other coaches ( Fig. 1 ), and a variety of
goods waggons and luggage vans. Fig. 3 shows a complete pointwith
leverand lamps. Other usefuldetails include fly -wheelcastings (Fig.2)
of a neat pattern , solid turnedcast iron wheelsfor carriages, to imitate
those in use on most English lines, and sets of complete finished

THE PITTLER MODEL “ B ” LATHE.
shop already equipped with a lathe capable of dealing with the
heavier classes of work. A number of useful accessories are included ,
full particulars of which will be found on the descriptive price
sheet issued by the makers, who invite inspection of this and their
other specialities in machine tools at their show -rooms at the above
address.
Small Drills and Screws.
A useful set of twelve small drills is supplied at the moderate rate
of is. post free, by W. Bygrave, Hadley, Middlesex , and we can
testify to iheir excellence in drilling clean holes in brass or iron.
Samples of assorted screws for model work have also been submitted
for our inspection , and these are very well finished productions.

FIG . 3. --Point WITH LEVER AN ) LAMP.

(
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Fig . 4. - MODEL OF PRUSSIAN STATE RAILWAY EXPRESS ENGINE AND TENDER .
fittings for making, working model steam engines. We have had
an opportunity ofinspecting a few of the above-mentioned goods,
and can well recommend them . The model goods waggon, petroleum
waggon , and sample wheels and screwsaregood value, well-finished
articles, and there is no doubt they will give satisfaction. As the
price list includes also prices of lathes, tools, and a host of electrical
sundries, it must be considered well worth the 4d, charged to readers
of this journal. The address is 18-20, Kingswell St. , Northampton.
The Pittler “ B ” Lathe.
The lathe shown in the accompanyingillustrationhas recently
been re-introduced by the Pittler Company, 144, High Holborn, Lon
don, W.C., and is known as the model " B " lathe. It is specially
intended for those amateurs and others who want a tool capable of
doing small precise work , su as cutting spur, bevel, and skew -gear
wheels, cutter making, light accurate turning, milling, &c., and it
will,in fact,dopracticallyall thevariousclassesofwork done by
larger machines, with the exception of the screw -cutting. The

A Practical School for Amateurs.
We are asked byMr. Thos. J. Syer, Wilson Street, Finsbury,
E.C. , to state thatthe practical classes for cabinet and other wood
working, turning, repoussé work, etc., held at the above address,
will be resumed on October ist , 1900 , Further information will be
gladly supplied, THE MODEL ENGINEER being mentioned when
communicating.
Small Storage Batteries.
In order to provide increased facilities for the supply of È.P.S.
small storage batteries, Mr. J. W. Barnard , 4, Great Winchester
Street, E.C., has arranged for telephonic communication . We are
asked to state that the Telephone Exchange number will be No. 1632
( London Wali).
A New Force Pump.
We have examined with much pleasure a new force pump just
introduced by Messrs. Geo. Goodman & Co., Bath. This little pump,
which has a ram f-in. diameter, has one very novel feature ; the
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base, which is circular, can be unscrewed from the position it
occupies when the pump stands vertically , and transferred to such
a position that the pump then becomes of the horizontal type. This
is effected without any trouble or detriment to the appearance. The
pump is beautifully finished, and can be supplied thus or in castings.
The latter, which we have also inspected , are clean and free from
defects. We are informed that the firm will be pleased to send a
pump for inspection to any reader of The Moder. ENGINEER, and
that it is intended to supply larger sizes of the same pattern in due
course ,
Model Locomotive Head - Lamps.
There is no doubt that therealistic appearance of a model locomo
tive is much increased by the addition of suitable head lamps,
especially if these can be shown alight when running the engine
after dark. The proprietors of Stevens's Model Dockyard , 22, Ald
gate, London, E , have recently given this matter their attention,
with the result that they are now prepared to supply lamps as shown
in the accompanying illustration, with either single or double lenses,

SINGLE LAMP.
DOUBLE LAMP.
and either red, green , white, or blue in colour. The single lens
lamps cost is, each, and the double lens ones is. 6d. cach . These
plain lamps are, of course, not suitable for lighting, but the same
pattern can be had fitted with either a 2 or 4 -volt electric pea-lamp
which can be lighted from an accumulator carried in the engine,
tender, or one of the coaches of the train . The single lens electric
lamps complete are 25. 6. each , and the double ones 3s . each.
Postage id. extra. This firm have just issued an enlarged edition
of their catalogue, post free 3d ., about which we shall say more in
another issue.
Catalogues Received .
C. L. Ford & Co., 55, Market Street, Stalybridge. - Thisis the
sixteenth edition of a catalogue of electrical and mechanical subjects,
and includes amongst many other details of less importance, prices
and particulars of gas and oil engines, dynamos, lamps, coils,
accumulators, water motors, galvanometers, and bells. The list will
be sent to any reader of The Model ENGINEER who sends two
penny stamps.
Blackstone & Co., Limited , Rutland Works, Stamford. --- The
" Blackstone " oil engines, turned out by this firm , appear to stand
an excellent chance in comparison with those of other makes, com
peting in the trials made by the Agricultural Society of Scotland.
The engines are of good and massive appearance and the large
number of testimonials published show that they meet with cus
tomers' approval. Trade readers especially should send for the
descriptive list,at the same time mentioning The Model ENGINEER.
C. A. Vandervell & Co. , Thorpe Works, North Kensington,
London , W .-- The great demand for reliable accumulators specially
intended for motor- car ignition purposes, has been met by Messrs.
C. A. Vandervell & Co. , with some of the best obtainable type of
cell. These are all made at their own works, and have their special
" A " plates, of a durablenature, well suited to the requirementsof
long distance and racing cars . These batteries are in sealed ebonite,
celluloid, or hard wood cases. Readers should send for the complete
catalogue, price 4d. , or the special list of above, which will be sent
for one stamp.
Julius Sax & Co., Limited , 119, Coldharbour Lane, Camber
well, London , S.E. - A very thorough and complete catalogue of
electric bells, signalling apparatus and telephones, is issued by this
old -established firm . It is claimed - very reasonably, we imagine
that practically everything in the way ofbell material is comprised
within the pages, whích number considerably more than a hundred.
Printedon art paper, thenumerousillustrationsshowup to excellent
advantage and no trade reader can well afford to be without this
comprehensive guide. Those sending to Messrs. Sax & Co. should
mention The Model ENGINEER at the time of writing.
The Campbell Gas Engine Co., Limited, Halifax. - Included
in a neatly printed circular of the " Campbell” oil engines is a report
fa test of a 13 h..p .engine of this make by Prof. Stanfield, which
aws in a marked degree the excellence of construction. A photo
bi's and several drawings and indicator diagrams combine to
suprt the claims made by the firm . Prices and full particulars
will supplied to any interested reader of this journal.
ThNewtown Manufacturing Co., Hove , Sussex. - A very
neatly inted list of a largevariety of electrical goods and cheni.
cals is ued bythis firm , andincludes carefully tabulated particu
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lars of dynamos, motors, stampings, wires, volt and ammeters, s.
ray apparatus, lamps, Wimshurst machines and batteries. A couple
of pages are devoted to the enumeration of prices of useful chemicals,
so that few lists will be handier on the work -hop table or shelf.
Readers of THE MODEL ENGINEER can get this new list by sending
one penny stamp, as above.
W. Martin & Co., East Road, West Ham , London, E. - The
eleventh edition of this firm's attractive catalogue is to hand with
a well -arranged display of lathe engine and model castings, parts and
finished goods. The chiefspecialities -- ifany can be chosen among so
many good things— are the sets of scale model locomotive castings
copied from various British types, and the special lathes made by
the firm. The catalogue, however, covers a great deal more ground
than this, and any amateur who aspires to doing good model en
gineering work will find this list ( for which a charge of 5d. is made)
both handy and interesting.
The Simplex Steel Conduit Co. , Limited, Coventry Street,
Birmingham.-The Simplex " system of electric wiring is too
well known to need much explanation here, and it already holds a
very high place in the estimation of most electricians. It is worth
while calling attention of readers practically interested in wiring to
the fact that the above company bas brought out a new " supplemen
tary list," giving someparticulars of recent improvements in addition
toprices of the conduit, brackets, junction boxes, &c. We are also
informed that this company bas been awarded the Gold Medal
distinction at the Paris Exhibition .
P. Pitman , 64, Stanley Road, Halifax . - Several improvements
have been made of late in the well -known “ Demon water motors .
They work on the “ Pelton wheel ” principle , and wherever water
power is available, will be found clean and silent in action . Mr.
Pitman supplies also gas and oil engines, dynamos, & c., and his
complete list, costing 3d ., willbe sent to any reader mentioning The
MODEL ENGINEER.
Lever Bros., 359, Lillie Road, Fulham , London.- Messrs.
Lever Bros. send a neatillustratedleaflet describing in some detail
a variety of graphophones or talking machines. As these range in
price from 8s. to more than thirty guineas, there will be found some
thing to suit every pocket. Indeed, the selection is very good ,and
prices are given for either clock work or electric motors. The firmi
is willing to send a copy of this price list post free to any reader of
THE Model ENGINEER.
The Model Supply Co. , 4 , Balfour Street, Bradford. - The
latest edition of this firm's catalogue is a striking evidence of the
good business done. It is a large increase on the previous list, wbich
again stood in the same relation to its predecessors. Models and
parts of models described in this journal form the backbone of the
business, so that this is essentially a catalogue for model engineers
and amateur electricians . It is up -to-date. Articles described in
recent issues are listed both for castings and finished parts. The
Model Supply Co. are willing to quote for any engineering work, or
for models to any scale. The price of the new catalogue
is çd ., post
free.
Thos, Helliwell & Co., 13. Lytham Street, Halifax.-A useful
list of castings, chucks, slide-rests,headstocks, and other lathe parts
and appliances is to hand from this firm , and prices are quoted for
either castings or finished parts A good hand planing machine,
and patentinstantaneous grip -vice are other items supplied. Lists
will be sent to readers mentioning The MODEL ENGINEER.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bearthe sender's name and address. It
should be distinctly stated, when sending, contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so bymaking an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum , payable in advance. " Remittances should be made by Postal
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, “The Model Engineer,” 6, Farringdon Avenue,
London , E.C.
All correspondencerelating toadvertisements to be addressed to
the ADVERTISEMENT MANAGER, "The Model Engineer, " 6 , Farring.
don Avenue, London, E.C
Allsubscriptionsand correspondence relating to sales of thepaper
to be addressed to the publishers, Dawbarn & Ward, Limited,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon ad
Chamberlain , 12, Cortlandt Street, New York , U.S.A., to wbt m
all subscriptions from these countries should be addressed
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Square - webbed

Crank .

By F. J. Welch .
NE of the chief difficulties in the way of amateurs
O
who build model engines, is the making of the
crank ; and many lament the fact that when show
ing their friends and others the finished model, they have
to say they made it all except the crank, which they
bought ready- made.
These are rather expensive articles, especially if the
builder aspires to a square -webbed one, which most people
will admit is far better than one bent out of round rod.
In this article I wish chiefly to describe a simple ad
iustable carrier, or pair of carriers , for holding the crank

Proceed with the making of the carriers by first filing
up the sides , ends, and faces true with each other ; now
mark a centre line down the faces and on each end ; next
mark out the slots to suit the square part of the coach
bolis, B ( Figs. I and 2). The slots are made by drilling
a series of equi-distant holes (which are marked out by a
centre punch on the central line ) almost the size of the
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Fig . 3.
slot, and filed into one another with a round file, after
wards being finished with a flat one. It will be as well
when marking out the slots to mark them on both sides
of the laces to ensure accuracy when filing.
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Figs. I AND 2.
between lathe centres, for turning the only difficult part
of the crank- viz ., the “ crank-pin,” or pins, whether it
be a simple or compound crank that is being oper
ated upon.
Figs. 1 and 2 show the front and side views of these
carriers for turning cranks from i in. to 3.in. stroke.
The materials for making these carriers consist of the
following : -Two pieces of wrought iron, 1 in . by 38 in.
by 2 ins. long, costing about 2d .; four bright hexagon
set screws at 2d. each , and two flat-headed carriage bolts
( square under the head ) at id. each ; all tapped 4 in .
Whitworth . The whole lot costing but is.

96

FIG . 4.
Next make a centre punch mark at C (Fig . 1 ) ; describe
a circle 2 in . in diameter, and set out a right-angled V,
as shown at E, central with the slot. A -in . holeis now
drilled at C , and, by means of a fair - sized square file used on
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any one of its corners, the V is filed out as true as possible
to ensure ease and accuracy when being fixed to the
crankshaft to be turned, as will afterwards be explained.
Now drill and tap the end holes to receive the set screws
A, A1 ( Figs i and 2). The carriers are now complete,
with the exception of centering the sliding bolts F. This
can either be done by holdingthe stem in a chuck in the
lathe, and picking out with a side tool or graver, and then
drilling up a little way ; or, simply by finding the centre
with a pair of dividers, making a centre punch mark , and
then drilling in the usual manner. Care must be taken
that the under side of the head D beds flatly on the faces
of the carriers.
Supposing a crank is to be made for an engine of 24 in.
stroke ( it can be any stroke up to 3 ins. ; we merely take
this size as an example):First
procure a forging of mild
steel (as shown in Fig. 3 ) in which the parts which will
eventually be cut away are clearly shown by the dotted
lines. Begin by centering the two ends of the forging ;
then set it so that it runs true between the lathe centres,
and, with a hook tool in the slide rest, turn the shalt ,
leaving it as large as it will hold up ; at the same time
turn the outsides of the part which will form the webs at
A ( Fig. 3) —this will give the proper curvature to the part

A'
W

W
8

FIG 5.

.

A — and face up the sides B (Fig . 3 ), which will greatly
facilitate the setting out of the gap and pin.
With this much finished of the turning, remove the
crank from the lathe, file up the flat faces true and cen
tral with the shaft, and prepare them with a piece of
emery cloth or paper on a file, so that the marks to be
scribed on them may be more easily seen .
A scribing -block and surface -plate ( a piece of plate
glass will do) will now be required, also a block of wood
with two of its surfaces at right angles to one another.
Put the block of wood on the surface-plate with one of
its true faces downwards ; place one face of the crank
against the other true face of the wood block with the
edge marked A (Fig. 3) next to the surface plate. By
this means one knows that although the edge A ( Fig. 3)
is curved , i : can be placed in the same position again for
marking subsequent lines with the scribing.block. The
arrangement is shown in Fig. 4. Now set the point of
the scribing-block up to the centre of the shaft, and mark
a line across the face of the forging. From this set out
another line, 1 %8 ins. from the first. This will be the
centre line for the " crank -pin ,” the diameter of which
should be 38 in. Two lines should therefore be marked ,
one on each side of this centre line, at a distance of
3-16ths of an inch . To mark out the inner sides of the
crank webs, set two lines at a distance of 38 in. from
B , B ( Fig 3 ) , the outer sides of the webs.
The piece C ( Fig . 3 ) is now ready for cutting out
to form the gap. This can easily be done with an
American hack.saw , or by drilling a series of holes. The
gap should now be filed out nearly up to the lines, and
the piece that is left for the “ crank- pin " should also be
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filed roughly into shape, to avoid unnecessary vibration
when turning
Having thusfar prepared the crank, put one of the special
carriers on each end of the shaft, as shown in Fig. 5 ; set
the webs and carriers parallel and central with one an
other, with the aidofthe scribing block and surface- plate .
Now set a pair of dividers to the length of the throw of
. the crank , which in this case is 14 ins., and adjust by
means of theset screws A, A1 ( Fig. 5 ), the adjustable bolts
B, Bi ( Fig. 5), so that the distance from the centre of each
to the centre of the shaft is equal to 1 % ins. See that all
the bolts and set screws are tight, and place two pieces of
hard wood ( W, W, Fig. 5 ) , to prevent the pressure in
tightening up the lathe centres from springing the crank .
The crank.pin is now ready for turning, and this can be
done easilyand accurately with a little care and patience
by using a narrow.pointed tool of the required length. If
very fine cuts are taken, the inner faces of the webs can
be surfaced, and also the end A, ( Fig . 3) turned in a
similar way to the end A at the same setting, or they can
be finished afterwards in a vice with a file.
The carriers can now be removed , and the shaft re
duced to fit the bearings and shouldered to the necessary
length ( the length of shoulders, of course, depends upon
the distance between the bearings). This leaves the shaft
as strong as possible in the centre, and also avoids the use
of collars to keep the shaft in position between the
bearings.
Railway Brake Experiments .
In order to test the accuracy of statements lately re
iterated concerning the superiority American brakes are
supposed to possess over the best of the brakes in use
upon English railways, Mr. Alfred Willis, the General
Manager of the South -Eastern and Chatham Railway,
recently ordered a series of experiments to be made with
the automatic vacuum brake, which has for several years
past been fitted to the whole of the rolling stock on what
was the South -Eastern Railway. The results obtained,
says the Standard , are extremely important, and prove
conclusively that the brake upon which so many railway
companies in this country now rely is, as a stopping power,
as effective as any that could be desired, while possess
ing the further advantage of a mechanism that automati
cally locks the wheels in case the brake action should
suddenly fail, and thus brings the train to a standstiil.
The first experiment took place with a train weighing
170 tons, which , when travelling at a speed of 60 miles
an hour, on a falling gradient of 1 in 100, was, by the ap
plication of the automatic vacuum brake, stopped in 35
seconds, after running 596 yards. At a speed of 50 miles
an hour, on a falling gradient of 1 in 2,211 , the same train
was pulled up in 22 seconds, the distance traversed after
the brake had been put on being 350 yards. On a level
road the brake acted in 20 seconds when a speed of 60
miles an hour had been reached, the distance run with
the brake in operation being only 308 yards ; while, at a
speed of 50 miles, on a level gradient, a stop was made
in 19 seconds in 375 yards ; and, in the last trial, with full
steam on, the valve was opened in the guard's van, and
the driver did not shut off steam until he felt the applica
tion of the brake. These results are regarded as extremely
satisfactory by British railway experts, who assert that it
would be impossible, with any brake invented , to stop
trains in shorter periods than those here given, except at
the risk of violent concussion to passengers.
Twenty-seven German towns, chiefly of small dimen
sions, are illuminated by acetylene gas, says The
Engineer. The first town was Hassfurt, a town of 2,500
inhabitants, the price charged being 2pf. per 20 C. p . hour.
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a

Saw

Frame.

Useful Hack

By E. H. FORD .
N the following article I shall endeavour to explain
a
tool, I think , is indispensable to every mechanic.
The materials required are about if ft. of steel or iron
rod, 72 in . square; 4 ins. of iron rod, & in . square ; two
& in. Whitworth nuts, and one clamping screw with
3-16ths in. thread .
The first thing to do is to bend, at 5 % ins. from each
end , the 72 in. rod . To do this it should be well heated
and hammered round an anvil so as to make the smallest
curve possible. This having been done and smoothed
up, any extra length at ends being cut off, at & in. from
each drill a I in. hole, and file or cut this square. Next
take the 4-in. piece, in. square, divide it equally, and cut
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Improved Methods of Making
Induction Coils .

By JAMES Asher .
OR a long time electricians have earnestly striven to
FOR
invent means whereby sparking might be suppressed
at the current interrupter of the induction coil.
These efforts have hitherto been attended with but com
paratively little success. A condenser, consisting of
many sheets of tinfoil, insulated from one another by paper
and paraffin , in a big box beneath the larger instruments,
is employed in order to diminish sparking at the inter
rupter, and thereby to increase the length of the spark
from the secondary coil of finewire.
The writer will herein describe several simple, original
methods of suppressing sparking. In none of these is a
condenser employed .
Several methods of winding straight electro -magnets

10

A USEFUL HACK-SAW FRAME.

it in two. On one piece mark off distances of in. , fin . ,
and 56 in. ; at i in. from end file the bar to 4 in, square
to fit in hole in frame; this takes up the first 58 in . ; now
turn down last 58 in. to a good 3-16ths in . , and screw it
Whitworth. The slit for the saw should next be cut with
a pretty thick hack -saw , which is fixed in a brass handle ;
bore a hole in the centre, passing through both sides of
this slit , and insert a rivet or screw according to taste.
Do the other side after the same manner, but use a nut
and I in. thread instead of 3-16ths in. thread and clamp
ing screw. The handle may be of brass, iron, or wood.
If iron , it should be screwed 4 in. , and the remaining
t-in. put put on it.
One advantage of this tool, besides its cheapness and
rigidity, is that the saw may be placed in it at any angle ,
and so overcome the great difficulty of cutting a piece of
metal greater than the width of saw to back. To instance,
a model engine ( loco ) bedplate may be cut out with it.
Motor-car owners usingpetroleum spirit will appreciate
a new form of can for storing purposes which is possessed
of two valuable features. In outward appearance the can
resembles those generally used, but inside there is a pipe
which extends from the outlet to the bottom, and is
pierced with holes throughout its entire length . Round
this pipe is a gauze covering, which acts like the covering
of the Davey miner's lamp in preventing flame coming in
contact with the spirit. A new form of plug is used ,
which has a brass cap held in position by a fusible solder
which will melt in case of an outbreak of fire, and so
allow any gas generated in the can to be liberated and
prevent explosion. The cap is made by Henze & Co., of
Salzkotten, Westphalia. - The Engineer.

will first be considered. The first and fourth methods are
believed to be original, and the rest are not generally
known. The primary wire and the core of an induction
coil should be regarded as constituting a straight electro
magnet. It is well-known that when the ordinary wind
ing is used on an electro -magnet, furious sparking occurs
at the interrupter or contact-breaker, at each breaking
of the circuit. Sparks are generated also at each closing
of the circuit, but these sparks are comparatively small.
Sparking at the interrupter is due to the currents of
self-induction, or extra currents, in the wire which is
wound around the core of the electro-magnet. At closing
the circuit these currents oppose the current from the
battery, but at breaking the circuit they flow in the same
direction as the current from the battery. These extra
currents are of considerabletension. The powerful spark
ing injures the contacts of the current interrupter.
First Method . - Two insulated wires of the same length
and kind are wound as one strand on the bobbin through
out their entire length . The two ends of one of these
wires are firmly fastened together. The two ends of the
other wire are connected with the interrupter and the
battery in the ordinary manner. The extra currents in
the winding, which is connected with the battery, are
completely annihilated by the induced currents, which
are generated at their expense in the closed winding,
which is similar and similarly situated to the winding,
wbich is connected with the battery. Hence we have no
sparking at the current interrupter.
Second Method . - This was invented by Carlier. It
consists in simply winding the bobbin with bare copper
wire, and separating each layer from the next by paper.
When electric currents of low voltage are employed, the
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lateral contacts of the coils of wire are sufficiently
imperfect to prevent much passage of current from the
battery by direct flow from coil to coil , while they easily
allow the lateral passage of the extra currents which are
always of comparatively high tension. These become
self- cancelled in passing through the coils of bare
copper
wire. Du Moncel states that this method is very effective,
and he expresses his surprise that it has not been more
frequently employed . Perhaps if the wire were dipped
into very thin varnish before winding, we might use the
magnet in connection with a battery capable ofgenerating
a current of high voltage.
Third Method . — The magnet has two separate windings
of the same length and of the same kind of wire. These
two wires should be wound together as one strand on the
bobbin throughout their whole length . The two ends of
one wire are fastened to the terminals of the battery, con
sequently there is a closed circuit in this winding during
the whole time of operating the electro -magnet. The
two ends of the other wire are connected with circuit
interrupter and the battery . The interrupter in this case
must either be operated by hand or by some other
suitable external method. The connec: ions of the two
wires are made in such a manner that the current in the
winding connected with the interrupter flows round the
core in the opposite direction to that of the current in the
other winding, which is connected with the battery. The
two equal currents, passing round the core in opposite
directions, fail to develop magnetism in the iron. On
opening the circuit of one of the wires the core becomes
magnetised. The effect on the core is directly opposite
to that in the common method. We get absolutely no
spark whatever , either at closing or at breaking, accord
ing to Professor Silvanus P. Thompson .
Fourth Method . — Two insulated wires of the same kind
and of the same length are wound as one strand on the
bobbin . The first two ends of the wires are fastened to a
wire which extends to one binding screw of the battery.
The last two ends of the wires are fastened to a wire
which extends, by way of the interrupter, to the other
binding screw of the same battery. The extra currents
in the two windings at breaking circuit are neutralised by
their mutual reactions.
Fifth Method.-- This is a simplification of Billet's
winding. Du Moncel described Billet's winding in his
book , which is entitled — " Electricity as a Motive Power.”
Instead of a two-legged electro -magnet like Billet's, we
need for our present purpose a straight electro-magnet.
We begin at the middle of the bobbin and wind, say, from
us enough wire on the left half of the bobbin . We next
wind an equal length from us on the right half of the
bobbin . The unbroken wire at the middle of the bobbin
is fastened to a wire which extends, to one binding
screw of the battery. The two ends of wire at the ends of
the bobbin are fastened to a wire which extends by way of
the interrupter, to the other binding screw of the same
battery. The extra currents at breaking circuit are sup .
pressed by mutual inductive reactions in the two wind.
ings. The weak extra currents at closing circuit, how
ever, are not destroyed by this method. Consequently,
a small spark appears on closing circuit.
Sixth Method . This was invented in England by
Langdon Davies. Each wire is wound as only one layer,
and the ends are allowed to slightly project. Aſter all
the layers have been wound, the separate ends, at one
end of the bobbin , are joined to a wire which forms one
terminal of the battery, while the separate ends of wire at
the other end of the bobbin are joined to a wire which con
stitutes the other terminal. On interrupting either terminal
the sparking is found to be weaker than is usually the case .
The extra currents in the different layers are not quite
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simultaneous, because the length of wire not the same
in any two layers.
Seventh Method. - This was invented by an American
named Paine . After winding each layer of wire around
the bobbin, a thin sheet of metal, usually so thin that it
may be regarded as foil, is wrapped around the layer.
At breaking circuit the extra currents in the wire develop
currents in the sheets of foil and in the opposite direction.
In consequence, sparking at the interrupter at each
closure of the circuit is greatly diminished. Eighth Method . - A sheet of copper is wrapped around
the bobbin before winding wire thereon . At breaking
c.rcuit induced currents are generated in the copper
sheath . The sparking is considerably weakened. This
method was either invented or adopted by Mr. Brush .
The core of an electro -magnet, especially when used
as the heart of an induction coil, should consist of a great
number of the purest and softest iron wires. I think
that these should not be round and in metallic contact
with one another, as is usually the case, but that they
should be square and laid in neat rows in the hollow
bobbin, after having been dipped into thin varnish. If
we use square wire we can introduce about one- fifth
more iron into the hollow bobbin than we could by using
round wire. Having insulated the wires of our core by
means of varnish , we shall find almost no loss of energy
due to eddy currents in the iron core . A further im
provement for use in induction coils consists in making
ihe core about 40 per cent. longer than the secondary
coil. Gooding stated that the spark from the secondary
coil could be increased in length from 1/2 to 3 ins. by
this improvement alone.
We may now suppose electro magnets constructed
according to the methods herein described to be sure
rounded with a bobbin of fine, insulated wire, to con
stitute improved induction coils. The cores should con .
sist of square, varnished, soft iron wires, laid in neat
rows, and the core should be 40 per cent. longer than
thesecondary coil.
The methods herein proposed enable us to. entirely
dispense with the clumsy condenser.- Western Elec
trician .

The Society of Model Engineers.
PROVINCIAL BRANCHES.
MANCHESTER AND SALFORD. — The tenth meeting of
this branch was held at the Marsden Café, July 30th ,
there being a good attendance of members and friends.
After the usual business had been disposed of and new
members introduced , there was an exhibition of models by
several members, comprising model horizontal and verti
cal engines, several sets of cutters by various makers, and
castings of electro -motors and traction engines. Mr.
Hayes gavean interesting and instructive lecture on vari.
ous gears, and Mr. Atherton demonstrated the working
of the gears mentioned in the lecture. The lecture led
to a good discussion among the members. After a vote of
thanks to the lecturer and demonstrator, the meeting
closed at 9.45 . —The eleventh meeting was held Septem
ber 3rd , seventeen members being present - Mr. Black,
ham in the chair. After the minutes of the previous
meeting had been passed, Mr. Thompstone handed round
a new pattern scriber of his own manufacture, which was
much admired. Mr. Leigh exhibited a set of improved
cutters. There were also exhibited several blue photo
prints of a model vertical engine, at present in course of
construction by one of the members, who will exhibit the
finished model at an early date. After a brief discussion,
the meeting was ;brought to a close at 9.45. - J. F.
FULLAWAY, Hon . Sec.
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The Construction of

Primary

Batteries .
By “ A. M. I. E. E."

( Continued from page 173. )
The Bichromate of Potash Cell . — This cell is un
doubtedly one of the most used by amateurs, as it is so
useful for experimental purposes and where a strong
current is required for a short time.
A cheap form of cell is shown in Fig. 7 , and can be
made from a jam jar , preferably glass - measuring about
5 ins. deep by 2/2 ins. diam . The elements — two carbon
plates, one zinc - are clamped together, as shown in
Fig . 7, at the top ; but at the same time the carbons are
insulated from the zinc plate by means of strips of cigar
box wood , which are made long enough to span the
mouth of the jar, and thereby support the elements whilst
in the exciting solution.
Before clamping the elements in position, a binding .
screw must be soldered to the top corner of the zinc plate,
and a brass ring also soldered to the brass clamp R
(Fig. 7 ) so as to enable the elements to be suspended, by
means of the wire hook , out of the solution whenever
the cell is not in use.

Fig. 6.

The exciting solution for this cell is made by dissolving
3 ozs. of bichromate of potash crystals ( crushed to a
powder) in i pint of water, then adding 2 fluid ozs. of
sulphuric acid . The solution is ready for use when quite
cold , and keeps for an indefinite time.
A stronger and more lasting current can be obtained
by using chromic acid instead of bichromate of potash .
The chromic acid solution is made by dissolving 3 ozs. of
chromic acid in 16 fluid ozs. of water, then add slowly
4 ozs . of sulphuric acid. Chromic acid is sold in bottles
in the form of crystals, and it must always be kept well
corked and air-tight, or else it will quickly melt.
There is a solution known as Grouve's solution , which
gives a more constant current than the ordinary bichro
mate solution . Dissolve 8 ozs. of well-powdered bichro .
mate crystals in 134 pints of water ; then add very slowly
15 ozs. sulphuric acid. When using this solution the
zincs must be very well amalgamated .
A very useful type of plunge battery is shown in Fig . 6,
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and if each cell holds one quart of solution, a 6-volt
5 Co -p. lamp can be kept alight for three hours. The ele.
ments, which must be cut to fit the jar loosely , are fixed
in slots cut in the platform , and this is counterbalanced
by means of the two weights, connected by cords passing
over pulleys. The carbon plates sold with lead caps and
terminals are best suited for this battery. They should be
placed one on each side of the zinc plate, as shown in
Fig. 6, with about y -in. space between the zinc and
carbon . The chromic acid solution mentioned previously
may be used in this battery.
A word of caution is necessary when using chromic
acid. Containing vessels must always be made of glass,
as the acid is powerfully corrosive, and will dissolve out
the soft parts of common stoneware. It is very apt to
corrode the connections, and as paraffin wax is no pro
tection , the terminals must be well coated with Brunswick
black.
With regard to making connections on to a carbon

Fig . 7 .

plate, which has no lead cap or terminal, I cannot do better
than refer the reader to the article published in The
MODEL ENGINEER ofMay, 1899, on “ Fitting Up Car.
bons for Batteries.” This is the most reliable method
known of making a lasting and efficient joint.
The Leclanchě Cell. - As, I believe, the construction of
the ordinary Leclanché cell is known to most amateurs, I
will not stop to describe it here; it is,however, undoubtedly
cheaper to buy than to make. I refer the reader to an
article that appeared in THE MODEL ENGINEER, April,
1898, on “ Intermittent Electric Lighting,” in which is
given a description of the Carporous Leclanché cell.
There is another type of Leclanché cell , known as the
“ six block agglomerate,” sometimes called “ The Vic
toria Leclanché.” It is shown in section in Fig. 8, and
half - section plan Fig. 9. This cell gives a fairly power
ful current for short periods, and consists ofa containing
vessel (usually made of earthenware), in the centre of
which is placed a 6 - fluted lead - capped carbon rod , having
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in contact with it six circular blocks of carbon and
manganese. The latter are prepared by intimately mix.
ing 40 parts of manganic oxide , 55 parts of gas carbon,
and 5 parts of gum lac resin, submitting the mixture,
placedin a steelmould, to a temperature of 100 degs. C. ,
applying at the same time considerable hydraulic pres
sure . The six agglomerate rods are wrapped round with
a piece of coarse canvas, and held in position by a couple
of stout indiarubber bands . The canvas does not appre.
ciably increase the internal resistance of the cell, its object
being to prevent pieces of the blocks falling out and short
circuiting the cell.

н
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Fig . 9.
Instead of using a zinc rod for the positive element, a
sheet of zinc ys -in. thick is rolled into a cylinder, the
approaching edges being, however, kept | in. apart to
allow of free circulation . In consequence of the large
surfaces exposed to the liquid ( sal ammoniac ), the inter
nal resistance is reduced and polarisation is greatly less.
ened, thereby giving off a more uniform current than the
ordinary form of cell.
( To be continued .)
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The Ideal Moto - Car .

By WILLIAM H. PAINE.
THILE we are in the midst of an “ automobile
craze "which is constantly spreading, and brain
W traze
and capital are largely interested in the new
means of transportation, it may be of interest to consider
briefly the several types of carriages now on the market,
with their advantages and disadvantages.
The ideal carriage should be light enough to be readily
transported by railor boat when necessary ; it should be
capable of any reasonable speed , and be able to climb
hills and traverse roads now used by the horse ; its mech
anism should be of such a simple character as to be readily
mastered by any person of ordinary intelligence; and last,
but by no means least, it should be operated by some form
of fuel easily obtained at any country store.
Automobiles may be primarily divided into two classes,
namely — those dependent on some form of stored energy
for their motive power, necessitating frequent stops at
charging station, and, for the next few years at least, pre
cluding any extended trips, and those which are operated
by the combustion of one of the hydro-carbons in common
use .
Electricity, compressed air, and carbonic acid gas are
in the first-named category, with electricity easily first
and best.
The electric carriage has the advantage of cleanliness,
freedom from noise, odour, heat, and vibration ; it is easy
of manipulation, and of graceful and artistic design and
finish . Its disadvantages are excessive weight in propor.
tion to the power developed, time required in recharging,
and, as before noted, an extremely limited field of action.
It might be well, too, in this connection to remark that
the promised “ penny in the slot” charging stations on
street corners will be at best of doubtful utility, necessi.
tating the stalling of the vehicle for an hour or two, while
Madame is compelled to remain in her carriage the cyno
sure of a gaping crowd .
Compressedair and gas have the same disadvantages
coupled with the extreme danger of the transportation
and use by unskilled hands of any gas compressed to
2000 lbs. per square inch . There seems to be an idea
which hasgained great credence through the efforts of
the ubiquitous press agent that compressed air is per
fectly safe at any pressure from the fact that there is no
fire or heat involved , but the rupture of any vessel under
such a pressure would be accompanied by the most
lamentable results.
Passing from these designs, we will consider those car.
riages which are propelled by the combustion of some
form of gas generated on the vehicle itself. Here again
we have two general types –explosion or gas engines,
and steam for the motive power.
This is pre -eminently the age of the gas engine, and,
for stationary work with gas produced of a uniform quality
in large quantities, no primemover has shown so higha
thermal efficiency or low operating cost. For automobile
work , however, the difficulties with this type of engine
are greatly increased, owing to certain necessary modifi
cations in design and operation.
The usual cycle of operations in a gas engine are four
in number - admission,compression, explosion, and educ
tion or exhaust . In other words, the first outgoing stroke
of the single-acting piston usual in this type of engine
draws in the charge of gas and air ; the incoming stroke
compresses this charge ; ignition and explosion takes
place at the proper point, driving out the piston , and
performing its only useful work ; the last incoming stroke
discharges the burnt products of combustion, and the
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cycle continues in regular order. We thus have only one
power stroke in two complete revolutions of the crank .
shaft, necessitating a heavy Ay-wheel . Moreover, the
pressure at the instant of explosion often rises as high as
200 lbs ., requiring an engine extremely heavy in pro
portion to its rated power. As this instantaneous com
bustion generates a large amount of heat, it is further
necessary to have some means for cooling the walls of the
cylinder. For this purpose thin radiating fins are some
times cast on the outside of the cy.inders, thereby in
creasing the cooling surface, but this device is at best of
doubtful value. A far better way , and the one adopted
by the more successful builders of this type of motor is by
a cooling water-jacket, which is fed from a tank in the
body of the waggon. This cooling water, after a time,
becomes extremely hot, necessitating its replenishment
with fresh cold , liquid . If this vital point in all gas
engines is neglected, serious results are sure to follow , the
most common being a “ stuck piston " or valve. Ignition
of the cylinder charge can be accomplished in three ways
-by a hot tube,” hot compression chamber, or electric
spark, the last being by far the best and most commonly
used . Two or more cylinders have been used by some
makers to give a more constant turning effort, but their
use multiplies the working parts, which should be avoided .
As there is no elasticity to the explosion motor, the
excessive vibration necessitates the use of a very heavy
carriage to stand the strain . In this connection I have
recently seen the statement made by one moto-cycle
builder : “ We make no mention of the weight of our
carriages, as weight is simply a question of its combina
tion with sufficient power ." I think all will agree that a
light vehicle will go through mud and sand more easily
and quickly than one of much greater weight, and that
this maker's statement is misleading.
Gas engines work best at practically constant speed ,
and with a uniform mixture of gas and air. It is possible
with late improvements to vary the speed to a large
extent, but always at the expense of power and efficiency.
This feature necessitates gearing or transmission devices
for varying speed and reversing, as the engine itself is
never reversed owing to its construction and the inertia of
its moving parts. When stopped for a brief time the
engine of this type of waggon is disconnected from the
driving gear, and runs merrily along by itself, producing
a peculiar vibration of the carriage hard to describe, but
sufficiently and unpleasantly noticeable to the occupant.
In touring, the greatest field for the automobile, we must
procure naphtha from many sources varying in density
and quality. As the carburetter is usually adjusted to
furnish gas of the required richness from naphtha at
76 degrees, any change in the quality will need a re
adjustment of the carburetter - a difficult matter for un
skilled hands. Proper lubrication of the piston of an
internal combustion motor is also difficult too little will
cause a " stuck piston” and too much offensive smelling
clouds of burnt grease in the exhaust. With these pre
cautions, however, the exhaust should be invisible and
almost odourless. The best features of this type are its
manipulation and quickness in getting under way, wherein
it ranks well with the electric carriage.
Last, and, to my mind, the ideal vehicle, we have the
steam waggon . Let the reader have no uneasiness — the
steam waggon now manufactured is absolutely safe, and
stands forth pre - eminently a triumph of American skill
and genius.
This carriage in its most common form is a “ run -about"
waggon of standard dimensions, equipped with a vertical
multitubular boiler and a vertical engine, with pumps,
tanks and reversing gear — a perfect locomotive in minia
ture.
In place of an impulse every other revolution , as in the
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case of the gas engine, we have our power applied con
tinuously, with no Ay.wheel, and the whole engine made
very light, and perfectly balanced. An engine of this
type works absolutely with no shock or jar, and has the
great advantage of valve adjustment to meet the varying
demands of hill and level.
Steam is generated by naphtha gas, combustion is ab
solutely noiseless and perfect, regardless of the density of
the naphtha used, and the fuel consumption regulated to
a nicety ; in fact, so perfect is this regulation that the
writer has left such a waggon by the roadside with steam
at 150 lbs. for half-an -hour, and on his return found the
same pressure with the carriage ready for instant use .
From its peculiar cellular construction the boiler cannot
explode, and besides it is equipped with the usual safety
valve and automatic device which “ draws the fires
when a predetermined pressure is reached . A waggon of
this class will go anywhere at a speed varying from 2 to
35 miles an hour, and its operation is controlled by the
slight movement of one lever, and all this is accomplished
withabsolutely no noise, smell or vibration.
While this type of carriage is at present; to my mind,
the best obtainable, there are a few minor improvements
needed which I will mention here, merely as suggestions
from an enthusiast in the sport.
As at present constructed, air is forced at starting into
the fuel tanks up to a pressure of about 20 lbs., and this
pressure diminishes as the fuel is consumed . This tank,
after once starting, should be fed from a pump driven by
the motor itself, the pressure being mainiained at 20 lbs.
automatically.
The water supply is controlled by a “ by pass,” ad
justed by the operator. I should suggest that this valve
be operated by a float and lever, keeping thereby a con
stant level of water in the boiler, and this float should be
arranged to shut off the fuel completely should water
leave the boiler for any cause.
Consider for a moment just what has been produced :
A road waggon carrying two passengers at a speed that
is hair-raising to the novice. This waggon weighs, with
engines, boiler, tanks and fuel for producing the equiva.
lent work of five horse power, 450 lbs.
Last, but by no means least, when we reflect that the
steam driven waggon, with all its advantages , is sold at
a price of two-thirds to one-half of that of any other
type , we are forced to conclude that the dream of
Stephenson is fully realised, and that the steam horse "
hascome to stay.- Modern Machinery.

PARTICULARS of the two immense steamers which the
Norddeutscher Lloydis building, and will run next year ,
have just been officially announced. The first, the Kaiser
Wilhelm II. , is 19,500 register tons, and 38,000 b..p. ,
and the second, the Kronprinz Wilhelm, 15,000 tons
register, and 33,000 h.-p.
A new type of machine gun, says The Engineer , has
been invented by Mr. James Judge, of Newcastle. It is
a centriſugal quick firing gun, 5 ft. high, and weighs
about 5 cwt. The motivepower is electricity, transmitted
to a motor attached to the side of the gun . The motor
causes a disc to revolve at a very high velocity. The
bullets, which are introduced into the interior of the disc
at the axle, travel along curves in the interior to the cir .
cumference, and are there impelled through a barrel. It
is claimed that this disc will rotate, under the influence of
the motor, at the rate of 12,000 revolutions a minute, and
will eject shots from the muzzle of the gun with an initial
velocity of 2000 ft. per second. The bullets are spherical,
and measure 9-16ths in. diameter.
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of

the

Famous

Gun

Long Cecil.”
' HE building of the famous “ Long Cecil," 4'1.in.
THIrifled breechloading gun during the siege of
Kimberley, will always be remembered as a re
markable example of mechanical engineering skill and
ingenuity. The honours of this achievement are principally
due to the late Mr. George Labram , chief engineer to the
DeBeers Consolidated Mines, who was most unfortunately
killed shortly after the completion of the gun, and to Mr.
Edward Goffe, the chief draugh'sman to the company.
When the anxieties of the siege were over, some of the
De Beers staff set to work on the construction of a model
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manager, is taking the model home with him, he leaving
here to -day, and intends showing it wherever be travels.
It will probably be on view at the London offices of this
company, 62, Lombard Street, for a short time, when a
few minutes personal inspection will give you more satis.
faction than pages of description. · In actual construction
of the model the point which struck me as most ingenious
was making the wheels. The rim was turned, the spokes
bent separately on a template block , then rivetted
together and to the rim ; then this was taken to the
foundry, put in the sand, and a hub moulded, and run in
white metal ( Babbitt) in place, a very good job being
made of it."
To give our readers some idea of the dimensions of the
full-sized gun , we quote the following particulars from a

i
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The FAMOUS GUN “ LONG Cecil , ” BUILT AT KIMBERLEY DURING THE Siege .
of the gun , which had done so much towards the saving
of the town, and Mr. Goffe knowing the keen interest
taken in such matters by our readers, has been kind enough
to send us the accompanying photographs and notes. In
the course of bis letter he says :
“ You have doubtless heard of Long Cecil, ' the 4'1 .
in. gun made during the siege of Kimberley , so I thought
you would probablybe interested in hearing of a perfect
model of that gun just completed in the workshops ofthis
company. I send you some photographs of it, one of
which shows the model itself standing beside one of the
29-pounder shells of the 4'l gun, and the other shows
the original gun with the model in front taken together in
the Gardens Camp. The model is made to scale of i in .
to the foot. The back sight is, unfortunately, not shown
in the photo, not being quite completed when the photo
had to be taken Mr. Gardner Williams, the general

most interesting and instructive paper written by Mr.
Goffe, and recently read before the Institution of Mechan .
ical Engineers : - " The object in view was to make a gun
of greater power than those possessed by the garrison,
which were 2.5 -in. R.M.L. guns ( 7 pounders ), and were
not big enough to effectually reply to the enemy's 15
pounders, or to make any impression on his works. A
gun of about 4-ins. bore, firing a shell 25 lbs, to 30 lbs.
weight , appeared to meet the case, and to be possible of
construction. From data available, it appeared that
50,000 lbs. to the square inch would be a suitable
maximum pressure to allow for, that being about the
maximum pressure calculated when using a charge of
5 lbs. of powder in the space which would be available
for a powder chamber. But while using the slow -burning
powder the shell presumably would begin to travel before
ihat pressure was attained . Many charges of 6 lbs.
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were used while the gun was in action, the maximum
pressure due to these conditions appearing to be about
90,000 lbs. per square inch, but for the same reason ,
probably the actual pressure reached would not much
exceed that obtained from the use of the smaller charge.
“ A powder chamber of 4.25 ins. bore it was found
would just contain seven cylinders of powder, four of
178 ins. diam ., and three of 148 ins. diam ., their com .
bined weight for 2 ins. of length being just 1 lb. With
this diameter of chamber, to obtain a normal air -spacing,
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40,000 lbs. per sq . in. , and that in the rings to 20,000 lbs.
per sq . in. , was calculated, and this it was considered
safe to allow . That there was sufficient strength was evi .
dent ; but the author would like to know really what
pressure was attained at any time, the only sign of strain
being that the powder chamber has enlarged slightly and
is now barrel-shaped, the diameter at the centre being
fully 1-32nd in . greater than as originally made. This is
apparently due to direct compression of the metal , as the
outside diameter was carefully gauged when an oppor

3
MODEL OF THE “ LONG CECIL," MADE IN THE DEBEERS WORKSHOP .
the length required to be about 12 ins. Next the breech
screw must necessarily be about 5 %2 ins. diam ., and
allowing a length of thread equal to 1 % ins. diam , and
about 2 ins. for obturator, the length of the breech block
would be, say , 10 ins. The total length of the steel
billet from which the gunwas to be made was so ft. in .,
-so deducting from this i ft. 10 % ins. , the length available
for the bore was 8 ft. 27 ins. , very nearly 24 calibres in
length.
j'Upon this basis the strength was next figured out, and
the tube alone first taken . Using a formula for the
strength of a thick tube subjected to 50,000 lbs. persq. in.
internal pressure , the greatest stress in the material was
found to be 70,000 lbs. per sq. in. This showed , as
expected, that the tube could not be used without shrunk
rings.
By shrinking on two rows of rings, each 2 ins. thick, a
reduction of the greatest stress in the tube to about

tunity was given by some of the rings being removed , and
was found to be exactly as made. "
On the sixty -seven railways of the United Kingdom
which use the vacuum automatic brake, forty -five reported
that no fault occurred in working during the last six
months comprised in the Board of Trade Return , and on
seven there was only one fault.
VULCANITE or ebonite nails, having the advantage that
they can be used in many cases where iron nails would be
out of place, have been brought out by a Hamburg firm .
These nails are not attacked by oxidation or chemical
agents, are bad conductors of electricity, and unaffected
by magnetism . With vulcanite nails there is no fear of
electrical leakage, as is always the case with metal nails ;
and vulcanite hooks can be used for hanging conductors.
– The Engineer.
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By EDWARD F. TERREY.
[This article was awarded the prize of £2 2s. in our recent
competition. -ED. M. E.]
N the fitting of the small power plant to be described,
,
someknowledge of electricity, or electrical help , to
understand the workingof theelectrical apparatus which
is to be fitted up by him . First we will consider the
motive or driving powers, of which there are several - viz.,
water, gas, wind, and steam . Water is the cheapest, but
is not accessible to everyone ; then steam, if any spare
power is available ; and next come gas or oil engines.
These can be used anywhere, especially an oil engine, so
we will decide on oil or gas.
Having obtained possession of or constructed our small
plant house, we must install the engine first. The power
required to light our six 8 c..p. lamps, and allowing a
good margin, would be
h..p. Several good types of
engines are advertised in this journal, but from acquaint
ance I can recommend a Gardner oil or gas engine.
Pending the arrival of engine, a level foundation should
be prepared both for engine and dynamo, of concrete,
and finished with cement, raised , say, 2 ins. above sur
rounding floor ; pieces of timber, 4 ins. by 3 ins. , should
be embedded Aush with top in such positions for screwing
down both engine and dynamo. ( It is not absolutely
necessary to make a concrete foundation for so small a
plant . Two pieces of stout timber laid parallel, and long
enough to take both engine and dynamo, may be fixed
down to the floor, and will be found quite sufficient and
less expensive. - Ed. M. E. ) The distance of engine
Aywheel from dynamo pulley I recommend to be three
times diameter of engine flywheel, measured from outer
edge of flywheel to outer edge of pulley, as this will give
a good lap of belt on pulley.
Now, with regard to the dynamo, several points should
be considered in selecting a machine, even by a novice.
Here are a few which can be remembered when purchas.
ing :-( 1 ) Strong massive bearings, long, rigid , so that
no vibration takes place when running at high speed.
( 2 ) Close running of armature as well as in truth. (3 ) The
field -magnets made of as small number of parts as possible
.- in fact, one solid casting being preferable.. (4 ) Ad
justable brushes, also the general finish of machine, such
as the winding of wires on armature, and other parts go
to show in many cases the reliability of the machine; and
lastly, do not choose one covered with various coloured
paints. The plainer the machine the more genuine it
usually is, as many defects are sometimes hidden up in

showy goods, I can with confidence advise the amateur
to get one of Avery's Lahmeyer dynamos, shunt wound,
60 volts 4 ampères. These machines run well in their
bearings ; are quite rigid ; also the electrical and me
chanical construction has been well considered . There
is one other thing to be taken into account --that is, the
speed , for the dynamo pulley must be of such a diameter
to suit the engine speed, so as to get the proper number
of revolutions per minute. Find out speed of engine
wheel per minute at its effective h. -p.; now suppose the
flywheel revolves 250 per minute, speed of dynamo 1000,
diameter of flywheel 2 ft.,then the pulley required will be
6 ins.
1000 = 250 = 4
Flywheel 24 ins. = 4
6 ins. diameter of pulley to be
fitted .
In fixing engine and dynamo see that both wheels are
in a straight line with each other, or else the belt will
come off . To do this stretch a piece of twine across
outer faces of both wheels, until the string just clears,
then adjust till both are true. Now screw down engine
and dynamo with stout coach screws, fit a leather driving
belt i in. wide, join the ends of belt by means of a butt
joint, or any other method , so as not to have a lump on face
of wheels-if you do the lights will jump every time the
lump passes over pulley; also have it a bit slack , especially
if the dynamo has a disc pulley to balance the engine
explosions. (Although a i.in. belt is sufficient for the
power required, we should strongly advise the use of at
least 1'2 ' ins. wide, or even 2 ins., if the pulleys will
admit, to minimise the risk of slip . The belt must be
very flexible ; raw hide, with cemented and laced joint,
being most suitable. -ED. M.E.]
We will now devote our attention to the electrical
fittings, themeans by which the electrical energy produced
is to be transformed into light. The materialsmentioned
will allow for wiring two separate rooms, a small
workshop, & c., containing three lights, as well as one
light in the engine house.
In running the wires greatcare should be taken not to
get any short circuits anywhere ; also solder and well
insulate the joints, for such importantpoints will repay
one in the end. It is best to run the No. 14 wire to as
central a position as possible, and tap off to the various
positions by means of the No. 18 wire, then you will have
your joints together ( see sketch , Fig. 1 ). In fixing up
the drop pendants ( Fig 2) the wooden block should be
bored for wires to pass through holes in china.ceiling
rose . Screw the blocks to the ceiling joist, and pass the

-
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Fig.4 .
AN AMATEUR'S ELECTRIC Light Plant.
wires through the china fitting. Screw up same with
care, or else an accident will happen. Bare the wires
and pass round the nearest terminal screws. A small
pieceof fuse wire connects two other terminals, this leaves
two terminals free for attaching the flexible wire ( Fig. 3 ).
Having previously wired the lamp-holder, pass the free
end of wire through cover of ceiling rose , and tie a knot
to take the weight off the terminals. Attach the wires
to the screws, and finish by screwing the cover on. The
fitting now only requires a shade and lamp. The lamps

( For description see page 250. )
must be 50 volts, 8 C..p. , and high efficiency - Ediswa
or Robertson's are both good . There is no need to explai
how to put on a switch , being so simple after inspectic
when the cover has been removed, except that it shoul
be placed on a wooden block .
No main switch will be needed, as it will be econom
cal to run all the
together; but a double pole cu
out, with fuse wires of 6 ampères carrying capacity, fitte
and inserted in the main circuit before any lights al
tapped off, nearer the dynamo the better. The lamp mei
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tioned for engine -room would be better if taken off the
terminals of dynamo direct by means of a flexible cord. A
switch can also be inserted in the circuit. This lamp is
for running up the machine to proper voltage, as well as
lighting up the engine house, adjusting dynamo brushes,
etc. [ It is very advisable to fix near the dynamo a volt.
meter, connected as a lamp across the mains. This en
sures a longer life to the lamps, as an expert eye is re .
quired to properly judge thevoltage from the appearance
of a lamp. -Ed ., M.E.] Presuming everything is now
fitted, we are ready for a trial of our installation, and here
the success or defects of our work will show. First see
that the water jacket of cylinder allows proper circulation
through flow and return pipes connected from water tank ;
light up the blast lamp if an oil engine, or Bunsen if gas,
of ignition tube. While this is heating up, oil up all
bearings, and see that the brushes of dynamo are liſted
off commutator ; now give the flywheel a turn backwards
until it goes hard, or compression is obtained, then turn
in the right direction. The engine will then run of its
own accord. As soon as you think the speed is sufficient
let down brushes ; the dynamo will then build or excite ;
the pilot lamp will show this. Afterwards, switch on all
lamps ; ifthe lights flicker a bit, adjust brushes very care
fully, watching the lights till best effect is obtained, it would
be best to run engine for about an hour, keeping a look out
all the time foranything getting loose orhotbearings. Have
ing had the trial run, make another inspection as soon as
stopped of all parts likely to get hot, or nuts working
loose, and tighten up or slacken, as the case may be.
Perhaps some of our amateur electricians may only
want to run one or two lamps at a time ; then , by in
serting a German silver or other resistance in shunt
circuit of dynamo, the same speed of engine can be
maintained. Fig . 4 shows how and where the con
nections are made. The resistance frame consists of
several coils of German silver wire, in series, say, No. 26.
The ends of these coils are connected to metal studs,
over which slides a switch in such a manner that before
the connection of one stud is broken, contact is already
made with the next. In such a small installation as this
the switching off one or two lamps wiil cause the dynamo
to race or gain speed. Hence the reason of inserting a
resistance in shunt of machine to reduce voltage on lamps
left in circuit. The best position for the switch arm of
the resistance is halfway. This allows the voltage to be
raised or lowered, the dynamo being run at a higher
speed than specified , as most machines are calculated
without outside shunt resistance.
Several additions can be made, such as a small
switchboard, having a voltmeter, ammeter, the pilot
lamp being fitted on board as a small bracket with
switch, also more elaborate internal fittings, and perhaps
a few accumulators for small night lights, to be charged
from dynamo in daytime, or even at night.
The following hints on the management of the plant
may be useful. See that all bearings and moving parts
of the engines which rub are well oiled. Always use
fresh oil for the cylinder ; that which drains away may be
collected, and when settled could be used for bearings.
Clean the cylinder and exhaust valves from soot at regu.
lar intervals : To keep piston gas tight, which is an im
portant item , see that new rings are fitted as they become
worn . The fact of the explosive charge blowing past will
tell you when this is necessary. All valves -air or ex.
haust - should seat well, and no soot or grit should be
allowed to accumulate. The exhaust-pipe from engine
should be kept as straight and as short as possible.
The relative pply of air and gas should be properly
adjusted. Wipe all parts dry after a run . Do not use
the spanner more often than it is required, but don't ne.
glect to look to see whether it is required at all.
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With regard to the dynamos, always keep the bearings
well oiled , but allow no oil to run on wires, terminals,
brushes, or commutator. The brushes should be off the
commutator when starting, also lift them off when the
engine is slowed down after a run . When the brushes
show much wear, trim up the ends, and turn them over
and wear on other side. Do not remove brushes, while
running, from off commutator, whether the lights are on
or not. See that all connecting screws and wires are
clean and tight where contact is made, or else heating
as well as loss of current will take place. Never short.
circuitor flash the main terminals with a piece of wire wben
running, unless there is resistance enough to allow only
a small currentto pass. It is bad enough when it takes
place accidentally. Adding too many lights is also to be
avoided ; for more often than not it will pull up the engine
or throw belt off. It would be advisable to have a
waterproof cover for the dynamo when running.
Having given particulars of fixing, working, and
keeping in order our small electric light installation, the
figures below will show what it is going to cost.
$ S. d .
1 h.-p. gas-engine, carriage fixing with tank io o o
Shunt dynamo, 60 volts, 4 ampères and
6 o O
belt
100 ft.14-in. wood casing and capping and
screws
0 5 0
40 yds. No. 18 wire, 20 yds No. 14 ( rubber
covered )
0 7 0
6 ceiling roses, at 6d. each ; 6 brass switches ,
O 10 6
at is. 3d.
6 lamp-holders, al 2s. each ; 6 opal shades ,
O 16 8
at 9d . each
o 15
i dozen 50 -volt 8 c..p . lamps, at is. 3d .
I dozen yds. of silk flexible cord ..
o 4 0
2 6
i dozen wooden blocks, for switches, & c.
0 1 o
I double pole cut out

£ 19 18
To this must be added the necessary screws for fixing,
solder, rubber tape for joints, cement foundations, pipe
for gas connections, as well as water pipe to tank, and
our engine house, if one has to be built.
If any of our amateurs go the right way to work , and
can use up any oddments they have , our small installation
could be erected for £20 complete.
This paper is not intended to describe the making or
constructing any of the apparatus, about which a great
deal more could be said. Those who have sufficient
previous knowledge will, with the information I have
given, have no difficulty in making their small installa.
tions successful in every way, besides paving a way for
greater undertakings.
Wireless

Telegraphy.

'HE latest developments of Marconi's system of
TH wireless telegraphy are interesting. Arrangements
have been made with the Admiralty for Marconi's
Wireless Telegraphy Company to fit twenty -eight ships
and four land stations with the new system of wireless
telegraphy.
The Sandwich Islands are about to take advantage of
this latest marvel of science, which will join the scattered
members of the group into a compact community.
Signor Marconi regards 150 miles as already well within
the range of his instruments, and is about to carry out ex.
periments over two hundred miles. “ Tapping ” the
messages is quite impossible, the transmitter and receiver
being so “ tuned ” or sychronised to each other that no
message can be received except by the instrument for
which it is intended .
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How to Make Coherers for Wire
less Telegraphy.
By R V. Lynx .
FIRST take a piece of soft glass tubing about 4 to 6
FIAmillimetres thick ; then take two pieces of silver
* rod about } in. long, to fit the tube (this can be
obtained from any jeweller for a few pence ), and solder

-SILVER ROD
Fig . 1

Fig. 2
FILINGS
B

SILVER

on to one end of each a piece of thin copper wire - say,
gauge No. 23, S.W.G. Then draw out one end of the
glass tube and fit one of the pieces of silver into it, as
shown in Fig. 1 , and seal the tube off round the wire at
the poin : A. Next take some fairly coarse nickel and
silver filings, and mix them in the proportions, nickel 96,
silver 4 , and add to these a trace of mercury. This can
be added in one of two ways - either by slightly amal
gamating the ends of the pieces of silver rod , or by dip .
ping the finger tip into a bead of mercury and then rub .
bing it on the filings. Having done this, place a small
quantity of the filings in the tube and then put in the
other piece of silverrod, allowing a space of about i mil
limetre between the two pieces, this being about half
filled with the prepared filings. This coherer, thus con
structed, can now be used , but it will be found to work
better ifit is exhausted by means of an air pump. To do
this the tube should be drawn out as shown in Fig. 2. By
this means the filings are prevented from oxidisation, and
thus the coherer will last longer than one which is not
vacuous. Very good results inay also be obtained by
substituting finely powdered carbon for the nickel silver
blings, and even iron filings may be used.
Another form of coherer is the potassium coherer.
This is constructed as follows : -Obtain a I -shaped glass
tube of, say , 6 10 8 mm. diam. , and, as before, place two
pieces of silver rod having wires soldered on to them into
the ends of the tube, leaving a gap of 2 mm. between
them , the gap being under the vertical part of the
А

Fig . 3

CORK
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SILVER

KORA

I -shaped tube. Then cork up the ends of the tube,
bringing the wires from the pieces of silver rod out at
each end, as shown in Fig. 3.
Having done this, cut up a small piece of metallic
potassium very finely ( this operation must be carried out
under benzene), and then pour the benzene and potassium
into the tube at A ( Fig. 3). The coherer is then com .
plete, and will be found to give very good results.
NOTE . — Copper rods with the ends amalgamated will
be found a very good substitute for the silver rod .
ACCORDING to The Engineer, on the railways of Austria
and Russia a common practice to prevent incrustation of
the boilers of locomotives is to add a little petroleum to
the feed -water. This prevents the precipitated matter
adhering to the surface of the plates by coating each par.
ticle with a layer of oil .

How

to

Make a

Model

Quick

Firing Gun .
By A. O. WOODWARD .

( Continued from page 229.)
CHE different parts on the rocking shaft now await
THE
the lever Y and the nut to keep them in place,
and it can be made from either bar or sheet
steel. If the former, the handle end should be turned
first, and then the flat part filed to shape afterwards.
To use sheet-steel for the construction , profile it roughly
to shape, and then clamp it between two pieces of
wood , leaving sufficient projecting to form the handle,
and fix these in turn to the face-plate. Of course ,
if the reader possesses that most useful implement,
a four -jaw chuck , the above process can be dispensed
with and the work secured in it . Before filing the
circular end , the centre for the shaft must be marked
and then a hole drilled / in . diam . A boss is turned from
3/8 in. steel to fit tightly into the hole , with a shoulder to
fit up against the lever, and then rounded off to clear the
slot in the recoil box lid , as shown in the section in
Fig 6, the dotted lines showing the continuation of the
boss in the lever . The boss must be drilled while in the
lathe and then hard -soldered to the lever and the latter
rounded off at the end level with it. Cut the keyway in
such a place as to ensure the lever being in horizontal
position when the gun is at rest. A nicely finished nut
is lastly required , and must fit on to the tapped part of the
rocking shaft, and the latter rounded off level with it.
The nut should be as large as the size of the lever will
allow , to allow of a firm hold being obtained when tighten
ing it. The reader had better mount the gun in a
temporary wood carriage, and after the spiral spring is
made, test it by firing, if he really wish to do so .
Two or three attempts may be necessary before the
requisite amount of strength is obtained in the spiral
spring. Naturally, it willbe longer than shown in the
drawings, as it is there shown compressed. The length
when extended should be 34 ins. , thou it can be shorter
with a stronger spring and vice versa . To make it, obtain
some steel wire, either 16 or 18 gauge , and wind it round
a steel bar fully 18 in . diam. It will be best to do this
operation in the lathe, for we can obtain the cuils more
even in doing so ; secure one end of the wire in the chuck
as well as the steel bar. When wound for a sufficient
distance, say about fourteen coils, extend it to the right
length and then try it in the cylinder. If it rubs, mount
it on the bar again and still in the lathe, proceed to file it
evenly all along, until freedom is obtained . The ends
also require flattening by filing , so that they may rest
squarely on the piston and cylinder end. These can be
done after removing the steel bar from the spring and
fixing the spring only in the lathe ; it will be sufficiently
rigid to allow of this being done in this manner. Harden
and temper in a similar manner as the other springs were
treated. If the recoil is insufficient to move the gun, the
spring must be weakened by mounting on the bar and
grinding in the lathe. Should the spring be too weak
then the recoil of the gun will work it easily, but then, as
explained before, it will not be powerful enough to work
In the latter case , a stronger
against the spring 0 .
spring must be made. Should the reader not desire to
make a model to fire, then the springs need not be so
carefully adjusted , but the spiral spring left stronger than
it need be.
The projection at the rear end of the gun is called the
heel-plate , and is used both for the purpose of manipu
lating the gun and steadying the operator when firing.
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Two bearings are fixed on the left-hand side of the
gun ; the front one is screwed to the recoil -plate, and the
rear one on the breech end. As the heel-plate must not
recoil with the gun, the shaft supporting it is screwed
into the frontone and locked with a nut ; and the bear.
ing fixed on the breech end so constructed that it may
slide freely on the shaft, but at the same time act as a
support.
The front bearing should be really fixed to the cradle,
about half way between the recoil.plate and the cradle
pins ; but as it is rather more difficult to fit it to a round
surface, it has been altered. The shape and section of
both were given in Fig. I and also in Fig. 6. They
should be constructed of 4 in. steel, and to ensure a true
fit on to the gun, grind the under surfaces, and, after the
bearings have been drilled, the sides also , which can be
left with a matted surface. The holes and countersinks
for the screws must be drilled before the shaping is done,
otherwise it will be found more difficult to drill on the
sloping edges. The screw heads should be rounded as
shown , this being the best shape adapted to the peculiar
form of the bearings. You should also strictly adhere to
the position of the screws, and see that they are nice and
central in the bearings. Before drilling the rear bearings
select a piece of steel for the shaft and polish it , and then
drill the former to the same gauge .
The length of the shaft from shoulder to shoulder is
41 ins. , and the length of the part threaded to screw into
the front bearing & in .; though this need not be done
till later .
The end to which the heel-plate is fixed requires a
larger shoulder than the diameter of the rest of the shaft
As it is a long process to construct it of a
will allow.
thicker bar, turn the shaft down for a distance of g in.
as indicated by the dotted lines, and to the diameter given.
Now drill some steel g in. diameter so that it will nearly
fit into the part turned for its reception; then make it
red- hot and hammer the shaft into it. When cold it will
be found quite firm . The whole should now be turned
to the shape and size given, that part of the shaft pro .
jecting beyond this added piece, being tapped to screw
into the heel - plate. It will be advisable to leave this as
thick as possible, and also to undercut it slightly near the
shoulder to ensure a good fit. The heel-plate clutch, or
holder ( KI ) , may be constructed of either brass or
steel, preferably the latter. A mild steel forging should
be obtained and the three straight sides filed and ground.
The width of the clutch being 5.16ths in. Then file and
groove to the depth shown by the dotted lines in the
above figure. You will notice ihat it is left thicker at K,
where the shaft is screwed into it, and the groove sloped
from there towards each end. File the groove fully as
deep as shown , so that the heel-plate may fit firmly into
it. The width of the groove and the thickness of the
sides is shown in the cross -section given, the clutch being
shaded to distinguish it. Observe that the sides are of an
equal thickness for their whole length , and then profile
them , leaving the edges square and sharp ; file the lower
end very square and flai, the handle frame K2 being
fitted up to it. It should now be tapped for the shaft and
the latier screwed in to see that there is no projection of
the screw through the other side of the clutch. Now
turn and thread the front end of the shaft to the dimen
sions given previously. If the clutch is not quite vertical
when the shaft is screwed into the front bearing, the
screw which fits into the latter should have the shoulder
turned slightly and the screw threaded up it. Do this
very gradually until the correct position for the heel- plate
is obtained, and then make a nicely finished nut to fit
into the screwed end projecting beyond the bearing, and
thus lock the shaft in its proper position. The part K,
which is the heel - plate proper, is made of wood, and any
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variety, providing it is sufficiently hard, will do for the
purpose. Coco -wood gives a handsome appearance when
polished, and is very suitable for the purpose. It must
first be cut with a frame saw to the shape, and can then
be filed. The cross - section at K is given, and from there
towards the top the edges are rounded , the part above
the clutch being quite oval in section. The edges from
K downwards must be filed till, as it approaches the
handle frame, it graduates into a square edge. The two
illustratior.s will perhaps give a much better idea of what
is meant, as it is a somewhat difficult shape to describe.
The inner edge is cut to the shape indicated by the
dotted lines so thatit may fit tightly into the clutch, and
special care should be taken to obtain a good fit at the
upper end , for it is easily observed. Leave the lower
end , that indicated by the dotted lines across K2, to
allow for fitting to that part.
It will be seen that the handle frame is the same thick
ness as the wood, and also fits into the groove in the
clutch ; the shape and section are both given , the latter
showing the way the wood is fitted into it.
It is constructed of 4 - in . steel, and will afford the
reader good filing practice. Shape it roughly first, and
then file the slot for the wood tenon, using the edge of a
file from which the cut on the two sides has been ground.
The depth, as already stated, is shown by the dotted line
across the figure. Then file the two outer surfaces parallel
with one another until they fit in between the sides of the
clutch and then finish to the correct shape, leaving the
edges nice and square. Now make the handle of the
same metal as the rest ; as it is shown so clearly in the
drawings, as well as the method of fixing, any description
will be unnecessary. Use bar screws, gauge 12, and after
the centres for these have been marked, round off the two
ends of the frame, as shown in the section. The
wood will require a tenon cutting on it to fit into the
handle frame, and the oblique joint should be carefully
marked on both sides and cut to the right depth with a
fine frame saw . Six screws secure it to the frame, three
on each side. They are tapped into the steel, as the
thickness of the wood is not sufficient to afford a firm
hold . Pillar screws, gauge 12, can be used, though they
look much better with the hea s rounded and then blued
again. Any little inequality between the outer edges of
the frame and wood can then be worked off, and lastly a
screw countersunk into the centre of the clutch to secure
the parts together. Though it is screwed into the wood
a metal screw with a good thread will be found to hold
quite firmly, especially if the hole in the wood is not
drilled too large and be tapped first.
( To be continued .)

The British Association Committee on Screw Gauges
report that the system of screw threads recommended for
the use of instrument makers, and known as the British
Association screw threads, should be modified in the fol.
lowing way for all screws from No. o to No. 11 inclusive.
For screws. — That the designating numbers, pitches,
outside diameters, and the common angle of 484 deg.
remain unchanged ; but that the top and bottom of the
thread shall be cylindrical, showing flats in section, and
that the depth of the thread shall be increased by one
tenth of the pitch , the diameter of the solid core being in
consequence diminished by one fifth of the pitch . For
nuts. - That the designating numbers, the pitches, the
diameter of the clear holes , and the common angle of
475 deg. remain unchanged : but that the top and bottom
of the thread shall be cylindrical, showing Hats in section,
and that the depth of the thread shall be increased by one.
tenth of the pitch.
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Clock - Making as a Hobby .
By Joseph E. WILKINSON.
T is now over ten years since I commenced my hobby
IT of clock jobbing. My first real attempt at clock
repairing began when my grandfather gave me a
small German clock with wooden frames, which would
not go, so I pulled it apart, cleaned, and put it together
again . I also made a weight for it, then set it going in
my bedroom , and was considerably startled when I woke
up in the morning to hear it ticking.
My next experiment was also attended with good re.
sults. We had a trunk case American striking clock ,
which my father used to oil periodically, but at last it
would only go for three days instead of the usual eight ;
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skill, as they are not easily damaged by any want of care
in handling. I have constructed a quantity of entirely
new escapements for these old clocks, and have also put
new pinions in some cases, when the repairs have been
very heavy.
Having thus bad experience with the mostdelicate
parts of clocks, I thought I should like to try and make
aclock myself. I therefore determined to construct one.
Not being able at this time to go to much expense (my
father having died a short time before ), I madethe plates
of iron and fastened brass bushes on with screws for the
pivots to work in, which, while being easier to make up.
had the additional advantage of enabling me to regulate
the depths to a nicety.
It took me about three months to make this clock ( from
October to December, 1893 ), which was not beautiful to
look upon with its iron plates blacked ; but it went well
for over two years, until the gut broke which forms the
connection between the spring barrel and ſusee.
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64 "
KEY TO 64-DAY CLOCK .
( For Explanation of Key see page 256. )

A 64.DAY CLOCK .
so I persuaded him to let me try my hand , and after
pulling the dial off I found that the escape wheel ( which
gives the tick and keeps the pendulum swinging through
action on the pallets) had too much freedom in its front
pivot hole ; so I got a small piece of brass 1.16th in.
thick, bored a hole through to fit the pivot, and soldered
it to the frame over the old pivot hole, and the pivot
coming through this new piece kept the wheel steady, the
clock going all right after having had this somewhat re
markable operation performed upon it . In doing this I
learnt one great secret of successful repairing - viz., that
a clock will not go well if the pivot holes are not a good,
yet free fit for the pivots. Between this time and
November, 1893, I had a good many sorts of clocks to
clean and put in order, including quite a quantity of the
time-honoured grandfather clocks, which form one of the
best models on which the aspiring amateur may test his

I have now taken it out of the case and keep it by me
as a curiosity, having replaced it by movement No. 2,
which I made of the usualpattern, with solid brass plates
as in the ordinary English clock . I may mention here
that there is a resident clockmaker in this district, from
whom I at first obtained my wheels and material, and it
is owing to his generosity that I have been able to see a
clock made from start to finish, together with little hints
from time to time, this being the only instruction I have
ever received, having got most of my information from
books and a careful study of the peculiarities of various
kinds of clocks when they have come under my notice for
cleaning or repair.
From this time and up to two years ago I had com .
pleted fourteen clocks of different kinds; these and
various repairs I have made in the evening after leaving
business, being an accountant by profession. Having
received an order from a gentleman for a clock , the con
struction of which he left to me, I made him the 64 day
clock, of which I send you photograph and short descrip
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tion together with a key, which gained a bronze medal
and a first- class certificate of merit at the Grantham
Industrial and Fine Art Exhibition, held at Grantham in
January, 1898. Since then I have made a chiming clock
to chime each quarter of an hour on eight bells, and I
have also just completed two more 8-day timepieces with
12-in. dials and dead beat escapements.
I have a 3 in. Britannia lathe, a hand lathe, and also
a small German lathe specially made for clockmaking.
My 3 -in. lathe I have fitted with a division plate, and
am now able to cut my own wheels. The pinions I
make from pinion wire, being bardened and tempered
before being placed in the clocks. I have pleasure in
recommending the following two books for guidance in
dealing with clockwork , which have been my friends,
more especially the last one, which deals very fully with
everything connected with clockwork in a comprehensive
manner. These books are entitled — “ The Clock Jobbers?
Handbook ," by P. N. Hasluck ; and “ The Watch and
Clockmakers' Handbook , Dictionary and Guide,” by F.
J. Britten .
EXPLANATION OF Key.
The plates are cast brass, 6 in. thick , filed flat,
smoothed with several grades of emery cloth , and
polished , the edges inside and out being burnished. Two
great wheels, 42 ins. diam , * in. thick, working into
a pinion of 18, over double the thickness of the wheels,
one of which is placed a little closer to front plate, so
that each wheel has its own wearing place on the pinion.
The intermediate wheel, 3 13-16ths ins. diam ., is fastened
to a collet by three screws, and runs between the great
wheels and centre wheel, which is 2 %2 ins. diam ., and
mounted on a pinion of 12 leaves, about 472 ins. long,
projecting 14 ins. in front of top plate, and carries the
cannon wheel, to which the minute hand is fastened . The
third wheel is 278 ins. diam ., mounted on collet, which
is soldered to a pinion of 12 leaves, and drives the escape
wheel pinion of 12 leaves, which carries a dead beat
escape wheel, which , in turn, imparts motion to the pen .
dulum by sliding up and down the inclined planes on the
steel pads A and B , which are small circular pieces of
steel, with a screwed portion at back of anchor, and filed
flat where the wheel teeth act . The left hand pad is
shown intersecting the path of the wheel, while the other
is clear. The barrels are carried by two pillars, each at
the back of the main frame, connected together by a strip
of brass % in. thick, through which the pivots of the
barrel and great wheel arbours go ; they are 2 ins. in.
diam. , with sixteen grooves in each , one cut right and the
other left hand, so that while the cord on one is coming
towards the front of the clock, the other is receding
when the clock is going. The key shows the front plate
removed, the distance between the two being 24 ins. The
rectangular bushes seen on the front plate of photo are
made from phosphor bronze, in order to withstand wear,
and to keep the pieces in proper relation to each other,
the idea of placing them on my clock being borrowed from
French clocks of the better class.

Calcium carbide is now made by fusing 100 parts of
lime and 70 parts of coke in an electric furnace. The
material used for the manufacture of carbide must be of
great purity. The lime and the coke are crushed to nut
size, then ground to powder in mills, and finally screened.
The materials are then weighed and mixed. The mixture
is then introduced into the electric furnace, and fused
under the electric arc. When cold and broken into pieces,
carbide has the appearance of granite, and is equal to it
in hardness.
A temperature of 2,700 degs. C. is re.
ni ' for its formation. — The Mechanical World.
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Model Yachting Correspondence .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de- plume if desired, but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .
Communications shouldbe written on one side of the paper only .)
Miniature Model Yachting : A Suggestion .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I am temerarious enough here to attempt
to write upon a subject that is almost wholly foreign to
me-viz., model yachting. I have, indeed , " read -up ”
about sufficiently to be just not on a level of absolute
ignorance, but only then , I fear, in seeking to justify my.
self as a scion, three notches down, of a long since
vanished Solent pilot . But my particular object in
writing is to ask why miniature model yachting is so
neglected ? By a “ miniature model” is meant some
thing much more diminutive than the models commonly
sailed. Is the idea a new one, or one impossible of
realisation ?
How many are there, I wonder, who would sail a
model, but who shrink from the very notion of carrying
some 15 lbs. or 20 lbs. avoirdupois of yacht between
home and lake on every occasion of sailing ? For, I take
it, not every club can offer the advantage of a boat-house
to its members. And not so very many would -be yachts.
men are blessed with manual skill equal to building a suc
cessful 5. or 10-rater, nor with the wherewithal to
patronise a builder, but who yet could make a tiny
craft, or, at least , would not be too appalled to try their
hands thereat.
Of model yachting clubs my ideal is one in which some
respectable sort of countenance is given to the “ small
man . ” Aggressively superior gentlemen with peaked
caps, 20 -raters and a vocabulary to match, make that un .
fortunate - or, perhaps, fortunate - individual bashful,
and cause him to entertain thoughts of anarchy, or an
equally light but studious pastime in preference to
attempting to reach such a high eminence as he observes
around him . If classes were instituted by existing
organisations for very small vessels, the rolls of members
would , in all probability, swell appreciably, and, indeed ,
such classes and their supporters might be the salvation
of “ rocky ” societies. But, if this were not feasible,
then there could be a new club or clubs inaugurated
principally for miniature yacht racing. Were this done,
I really believe the rise to an affluent position would be a
record one. Everything connected with such a club could
be arranged on a uniform Lilliputian scale, excepting the
official coffers and list of members, to which , of course,
every incentive would be given to assume proportions
Brobdingnagian
How interesting, for example, would be a race for
4 -raters -not toys, but scientific and skilfully - handled
little vessels — for the Commodore's Cup,” of silver , or
even gold, standing , it might be, no more than two or three
inches high ! There would be literally scores of entries
and starters, with all the sport , all the skill exhibited ,
and , doubtless , all the excitement that goes to make up
the reckless day's work and the subsequent rheumatics of
the ordinary yachtsman , but minus any coolie -like slavery
in the way of heavy porterage. “ Up to, and including
L.S.A 9
yachts of i rating, measured by the rule 6000 should

Lilliputian Yacht Club , ” and then
be the motto of a
would be seen desperate contests between the tiniest
“ white wings ” conceivable.
Personally — and it is what has impelled me to write,
if the truth must be told-I know of an exquisite little
ship, formed as nearly as possible on the lines of the huge
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A Neat Vertical

Steam

- Engine

and Feed Pump.

By S. McL.
' HE accompanying photograph shows a model verti
cal high -speed steam engine, which I have con
THE
structed from my own design, for the purpose of
driving a dynamo . The cylinder of this engine has a
bore of 3 ins. and a stroke of 2 %2 ins . , and is at present
supplied with steam at 30 lbs. pressure on the square inch
from a central-Aue vertical boiler, i ft. 6 ins. diam . by
3 ft. 6 ins. high, belonging to a friend . The engine runs
at 300 revs. per minute .
The crankshaft is 14 in. diam . , and this and all the
rods are of steel , fitted with the proper brasses through.
out. The piston is of cast iron , with grooves turned for

1

Shamrock. She is merely 772 ins. on the water -line,
13} ins. over all (242 ins. being bowsprit), by 2 ins. beam
and iſ ins. draught, her rating, with 74 sq. in . sail area ,
being but 7'5 x 74
0 ·0925, or, say, I. 1oth. Her
6000
spars are of the straightest grain and lightest cane pro .
curable, barely stouter than match sticks, but of quite
extraordinary strength, and their sizes are : mast, deck to
truck , 1034 ins.; boom , 9 ins.; gaff, 53 ins.; foresail
boom , 44 ins. The sails, in which, of course, no attempt
has been made to copy the big cutter named, are only
two in number — main and fore — being beautifully cut
from a very thin Japanese silk, fairly close in texture.
The hull itself is carved from a piece of finely figured
mahogany, and French polished , as also is the deck
which, however, is of white pine. Both woods are
finished to a thickness not much greater than that of
paper. Needless to say, the weight comes out only in
ounces, every part having been made as delicately light
as possible. Metal is almost completely dispensed with,
and , with the one object in view , even the sheets and
stays of this diminutive “ racing machine " are of thin
silk . Her behaviour afloat, both in speed and stability,
are as admirable as her appearance - a fact that few , per.
haps, would credit .
Now, are there not a great number of amateurs who might
construct such fairy. like yachts willing to pay reasonable
fees and subscription to clubs, and anxious to pit their
skill ( and luck ) against others competing on equal terms ?
I believe so , and that is why I venture to suggest that,
if nothing else is done, room should be given in existing
clubs to the very small yacht, and special and appropriate
prizes be offered for their encouragement . Perhaps, on
the whole , this would be the better plan than founding
special clubs, as it would serve to kill the prejudice that
otherwise might arise against the miniature model , by
reason of its potential likeness to a toy. In the case of a
new club the expenses would never be high , since a boat .
house would not be needed, and the smallest and shal
lowest of pools would suffice, at a pinch , for a racing
course. Thus has the dainty Elfina inspired me to write,
although I fear I have done her and the subject but very
very poor justice. Yet , if this be the means of such clubs
or classes as I have suggested being brought into actuality,
I shall be, indeed, content.
One word in parting, and that on the vexed question
of measurement. Let the Rule L.S.A. be generally
6000

adopted and be used as it may “ for better or for worse ,”
and then, when pygmy meet pygmy, will come a highly
interesting tug of - water.
An apology is due and tendered for having gone to so
great a length with this. —Sincerely yours, D. W. G.
Wealdstone, September 12th, 1900.
A New Model Yacht Club.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Respecting the Sheffield Model Yacht
Club, I should like to say that your Sheffield corre.
spondent's friends are not the only model yacht club en .
thusiasts in the Midlands, a club having been formed in
Edgbaston (Birmingham ) under the name of the Edgbaston
Model Yacht Club , and it now comprises ten members.
It is true that model yachting enthusiasts are scarce in
the Midlands, but I would advise your correspondent to
get a club started and begin racing, which is the best
advertisement.
Our club will always be very glad to arrange inter -club
matches, our classes being 21 and 5- raters Y.R.A. in
inches. I remain, yours truly,
D. V. Hotchkiss, Commodore.
144, Hagley Road , Birmingham , Sept. 24th, 1900 .

piston rings, which are of gun metal, two in number.
The slide valve is also of gun -metal of the ordinary type,
and has a travel of 72 in. The bedplate is an iron casting ,
into which are fixed four upright steel columns, two of
which, at the back, carry the slide face.
This model is the first I have built , and its construc
tion has absorbed about six months of my spare time.
I have started to make a feed pump for the above en
gine, and this is shown in the drawing on page 258
half the actual size. The material is gun metal. The
ram is 5-16ths in. diameter, and has a stroke of i in. It
will be driven off the end of shaft next the eccentric by
means of spur-wheels 3-16ths in. wide, geared down
3 to i, so that the pump will make 100 strokes per
minute with the engine running at 300 revs. , and will
deliver about 1/2 galls. per hour.
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plates, as these are not liable to warp, a very common
and provoking occurrence with ebonite." Glass is also a
better insulator than ebonite. The condensation of
moisture on the surface of glass plates may be prevented
by coating their surfaces with shellac varnish , then with
paraffin wax. The plates may be paraffined by dipping
them into an old bread tray (which must be scrupulously
clean) containing melted paraffin wax , and then allowed
to drip until the wax sets, when they should be set in a
safe place to cool. It a very thin flannel washer be
inserted between the plates and their bosses, the former
will be far less liable to crack when the machine is
worked. It will be found to increase the insulation of
the condensers if they be insulated in like manner to the
plates. These should always be hung from a projecting
arm on the prime conductors of the machine , and not
stood up upon the wooden base. A fine india - rubber and
double-silk covered wire should be used to make the con.
nection between the jars. The actual contact with the
tinfoil coating being effected by soldering the ends of the
wire toa flat piece of brassor copper, saya farthing, and then
cementing these, one to the bottom of each jar , well cover.
ing the flat piece of metal with the cement, which should

Practical Letters from Our

Readers.
The Editor invites readers to make use of thiscolumn for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
twll name and address of the sender should invariably be
attached, though not necessarily intended for publication .]
Model Engineering in Sydney.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, I have much pleasure in informing you
that we have just started a Model Engineers' and Electri
cians' Association here, on the lines of your London
Society. The first general meeting was held on August ist,
and thirty -four members were enrolled . A number of
rules were also passed, and, with some slight modifica
tions, aresimilar tothose governing your London Society.
The following officers were elected :-Chairman, Mr.
R. McN. Ferguson ; vice -chairman , Mr. F. T. F. O'Don
nell ; hon. secretary , Mr. R. V. Hodgson ; assistant hon .
secretary , Mr. J. Moore ; hon . treasurer, Mr. E. D.

Sretion THRO. AN

Discsato .

Suctions

Povesteert
MISCHARGE
MODEL FEED PUMP.
( For description see page 257.)

Sverion.
Leyshon ; committee, Messrs. A. Bohrsmann, B. W.
Foley, W. J. Pope, and R. Wight.
With a population of 400,000 in Sydney there is plenty
of scope for such an association, and I feel sure that it will
be a success.
We intend to meet once a month , and to obtain a hall
where we can get electric power laid on , so as to be able
to work the electrical apparatus.
I hope you can find it convenient to make a note of
this in your paper, as it bas many readers here who might
like to join the association. Wishing your Society and
paper every success, I am , yours truly,
R. V. IIODGSON, Hon. Secretary,
251 , Elizabeth Street, Hyde Park, Sydney , N.S.W.
Wimshurst Machines .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I have watched with interest the queries
and replies re the above, and trust that the following will
be beneficial to those who have, and may be at present
constructing one of these machines.
Avoid the sectorless interplate collector form of
machine, as these are very unsatisfactory in anything
approaching damp weather. Where possible use glass

be nicely rounded over the metal, completely covering it.
The cement should be a good electrical cement, which
is usually a good insulator. Avoid all points and sharp
edges, and , above all, put a good finish and high polish
on all metal parts. A slight roughness at a joint or on
the conductors, dischargers, or collectors, may diminish
the power of the machine to one-half, or even less. When
not in use keep the machine under cover, and keep a
small feather duster for dusting down before use. About
twenty- four sectors is right for a 16 -in. plate machine,
thirty -two for an 18 -in. to 24-in . plate, and larger sizes
in proportion . The sparking distance, when the ma
chine is in good condition and the weather fine, will be as
follows:
3 % .in. spark .
15.in. plates
18 - in . 99
5 -in. spark.
21.in.
6.in. to 7-in. spark.
24.in.
7.in. to 8 % .in. spark .
27 -in.
9.in. to 10 -in. spark .
12-in. spark .
30 - in . 5 )
Of course, if the greatest care is not exercised in con
structing the machine, the sparking distance will not be so
T. G. J.
great. - Yours truly,
Belfast.
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of entries for our model steamer prize competition ,,
we are glad to be able to report that the work of
several of the competitors was of very good quality, some
designs possessing originality to a marked degree. For the
first prize two competitors are very close together, though,
curiously enough, the strong point of one of these designs
is in the boiler and heating arrangement, while in the
other the engine is the most novel feature. We have
found it difficult to give to either competitor a decided
preference, and have therefore thought well to increase
the value of the first prize to £3, and to award a half.
share to each . We have , accordingly, sent a cheque for
£ 1 ros. to
Mr. David KIDD,
Milton Lodge,
Fox Street, Greenock.
and a similar sum to
Mr. WILLIAM H. Buck,
Horsham, Sussex .
Both of the above competitors having sent designs for high
speed screw -steamers, we have, in accordance with the
terms of the competition, awarded the second prize to the
best design of another class of boat - viz., a paddle
steamer, sent in by
Mr. W. R. LAWSON ,
Corcam , Stranorlar,
Co. Donegal, Ireland ,
to whom a cheque for £ 1 ts. has been sent. The designs
entered by Mr. R. C. ALLEN ( Sheffield ), and Mr. F. L.
MAYER ( Antwerp ), are deserving of special commendation,
the latter competitor, who is only 15 years of age, having
sent a really excellent sheet of drawings. Other entries
worthy of mention are those of Mr. W. H. Levens
(Brighton ), Mr. J. H. HUGHES ( Birkenhead ), and Mr. R.
H. BEATSON (Cork ). The winning designs will be pub
lished in due course .

Elsewhere in this issue appears a letter announcing
the formation of a Society of Model Engineers in
Sydney, N.S.W. We are pleased to be able to give
space to this item of news, showing, as it does, the keen
interest taken in model -making and kindred matters by
our Colonial cousins, and we wish the Sydney Society
every prosperity in its work . We hope that all our Aus.
tralian readers in that district will make a point of joining
without delay, and of doing their utmost to make the
movement a thorough success. The distance, unfor.
tunately , renders it impossible for any of the Sydney
models to be shown in this country, but we hope to have
the privilege of receiving for publication photographs and
descriptions of the more important specimens of work,
so that our columns may now and again show what is
being accomplished “ down-under .”
As this is a period of the year when many amateurs
are considering what they should devote their time to in
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the coming winter evenings, a few suggestions may pos
sibly be of use. Of course, electricity offers a wide field
for those who have as yet confined themselves to steam
engines and other mechanical matters, and, similarly ,
mechanical work present many possibilities to those
whose experiences so far have been limited to dynamos,
motors, batteries, induction coils, and kindred appliances
for dealing with the subtle electric current. It is quite
possible, however, that many whose eyes may chance
upon these lines are seeking for some entirely fresh field
in which they can utilise their tools, and the skill they
have already acquired. To these we would suggest that
they take up the study of some branch of experimental
science, such as heat, light, sound, microscopy, or astro
nomy, and make the models and pieces of apparatus re
quired to investigate and demonstrate the various
principles and phenomena connected therewith. Not
only would much valuable knowledge be gained thereby,
but we venture to predict that if intelligently carried out ,
this new branch of model making, if it may be so termed,
would be found immensely fascinating. Moreover, the
ultimate possession of a collection of good home- made
apparatus would enable the amateur scientist to give
occasional experimental demonstra ! ions to his friends, who
doubtless would appreciate a drawing - room lecturette on
popular science as a novel and particularly interesting de
parture in social entertaining. Under such circumstances,
the interest in the amateur's hobby would by no means
be confined within the four walls of his workshop as is so
often the case . We hope to enlarge upon this suggestion
in a later issue, but meanwhile we shall be glad to advise
any of our readers who may contemplate setting to work
on the lines we have indicated .

Apart from such a radical departure as suggested in the
foregoing paragraph , there are many types of engineering
models of great interest which do not appear to receive
so much attention at the hands of amateur workers as
they deserve. For instance , a portable steam crane, such
as may be seen on most large building works, docks, and
railways, is an excellent subject for a working model, as
also are beam engines, pumping engines, modern high
speed electric light engines, guns, and some classes of
hydraulic machinery. Herein lies an opportunity for the
trade ; for it is not every amateur who has the skill, or
who can devote the time, to preparing his own designs
and patterns. We believe that there is good business to
be done by any firm who will get out castings and draw
ings for well- proportioned models representing with some
degree of accuracy really up-to -date examples of good
engineering practice in the direction indicated . Tomention
one instance only, we know of a reader of this journal who
has a fancy for building a model beam engine, but who
has tried in vain to get a set of suitable castings of really
good design. True it is that beam engines are not greatly
in vogue at the present day, but the type undoubtedly
lends itself to the production of a very handsome model ,
a point to which many amateurs attach deservedly great
importance.
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There is yet another outlet for the model -makers' skill
which is worthy of mention, and that is in the construc
tion of accurate models of engines of historic interest,
whether of the locomotive, marine, or stationary types. A
scale model of the old “ Invicta,” or the “ Rocket , ” or
of some of the early marine engines, or of the stationary
steam engines of Newcomen , Savery and Watt, would,
for instance, be something worth making and worth pre
serving , and would form quite a change of occupation.
Such models need not be working models in the ordinary
acceptation of the term, unless the maker felt disposed to
proceed with this end in view , but a means of imparting
motion to the moving parts without the necessity of
supplying steam could readily be devised . To those
inclined in this direction, the researches necessary to
obtain accurate details and dimensions would not be the
least enjoyable part of the undertaking.
We have been asked by several readers for drawings
and description of a really reliable small hot-air engine.
We shall be glad to hear from anyone who has made
such an engine, and who can supply what is required .

B.A. threads, or Whitworth brass pipe threads ? If they are the
latter, I cannot find any makerwho sells anything less than % in .
What screw would a model maker use for a 1/8 in. or smaller steam
pipe ?
Steam pipe 3.16ths in. inside diameter, branch pipes * in.
inside diameter. It is best to have two branch pipes through smoke:
box to cylinders. Several different threads are used by model
thread is much used for fittings having a pitch of 34
makers.
per inch, % in . to 4 in. diam . ; 30 per inch, 9-32nds to in, diam .;
26 per inch , 32 in. to 4 in . diam . For small screws and bolts the B.A.
and Whitworth standards are used.
(2571 ) Boiler for Model Launch . H. C. W. (New Barnet)
writes : I enclose a rough sketch of a small vertical boiler for an
open steam launch , 2 ft. 6 ins. X 6 ins. X 6 ins., which is to be pro
pelled by one 5 in . % in. model launch engine. The fuel is
methylated spirits, which is broughtto the lamp from a tank in the
bow , and gives a flame about 4 or 5 ins. high, but does not produce
enough steam to drive the engine. I have tried several ways of
remedying this defect, such as raising the boiler another half an
inch, blockingupthree of the burners (of which there are ]seven,
3. in . diam .); but as yet have not been successful. Would you
kindly tell me what improvement I could make ?
With so small a boiler practically nothingcan be done unless it be
converted into a tubular boiler. The sketch below will show how
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( Queries on subjects within the scope of this journal are replied to
by post under the following conditions :1) Queries dealing
with distinct subjects should be written on separate slips, on
be in .
oneside of the paper only, and the sender's name should
scribed on the back. (2 ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries will be answered as early
as possible after receipt, but an interval of a fewdays must
queries should be addressed to, The be Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.)
Thefollowing are selected from the queries which have been replied
to recently :
(2288 ) Electric Tramway. ' Alpha ” (Surbiton) writes : I
should be much obliged if you would help me in the following
electrical
am constructing an electric tramway, with the
matter :by-I Mr.
motor designed
Avery, and illustrated in the March and
April numbers of THE MODEL ENGINEER for last year. (1 ) Is it
possible, using the rails, insulated from one another, as conductors,
to stop, start , and reverse the motor from a switch -board without
touching the motor or employing triggers or other such devices ?
(2) Could you send me a sketch of the best form of current collector
to be used ifa central conductor is employed, one which would take
points and crossings cting
?
(1 ) No. A proje
lever must be employed to actuate a
reversing switch on motor when it gets to a certain point on the
track , iſ the motor is to be untouched by hand. (2) Nothing acts
į
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much better than a springbrush trailing on centre rail, the brush and
brush holder being fitted like the brushes of the 30 -watt dynamo,
shown in the April number ofTHE MODEL ENGINEER (“ The A.B.C.
of Dynamo Design") and fitted to underside of each car by a
bracket.
[2676 ) Steam Pipe for Model Loco ; Threads for Model
Boiler Fittings. I. P. M. (Clapham , S.W.) writes : Kindly
oblige by giving me the sizes of pipes for conveying steam to cylin
ders of in . scale model loco, the cylinders being in. by 1 } ' ins.
I purpose either taking the large pipe to end of boiler, tben two
smaller ones through smoke-box to cylinder, or else the large pipe
through smoke-box to T joint between cylinders. Which doyou
think would be best ? In finishing up small model fittings, such as
unions, what threads do model makers usually employ ? I have
examined two or three and find they differ. Are they generally
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this can be effected . The only disadvantage in this arrangement is
the small water space available. A very small water pump should,
therefore, be fitted to work from an eccentric, or the length of the
vessel's trips must be very short. The flames of lamp should not be
more than 2 ins. high, and the extra tubes will make the lamp far
more serviceable.
( 2670) Lamp for Model Steamer. S. P. ( Elephant and
Castle) writes : I have made a small steamboat, and find there is
only spaceunderboiler for a lamp of tray-shape filled with wool and
covered with copper gauze, which would have spirit poured on to
the wool till it could soak up no more. Can I use one of the oil-fuel
burners described on page 205 in The MODEL ENGINEER, October,
1899 ? The present lamp smells badly, soon goes out, and burns a
lot of spirit. Boiler, 5 ins. X 4 ins., 14 ins. deep ; steam dome and
} in. flue. There are holes in back of boiler casing and front cut
away altogether, so there is plenty of air. Engine runs very easily.
If I made the lamp deeper and used asbestos, would it be better?
Burners which are placed in the firebox and contain the main
supply of spirits are not satisfactory, as they get overheated . The
spirits boil over and burn away quickly. Thebest planis to have a
small reservoir in any convenient part of the boat at a higher level
than burner with a small screw -down valve or cock at the bottom
and just under this a small tin cup with a tube leading to centre of
burnerinthe firebox (see Model ENGINEER, September, 1898),
The spirits can easily be regulated by lifting up the reservoir and
adjusting valve so thatthe proper quantity can Aow to the burner.
Asbestos would be much better than wool. The burner described in
the O :tober number of THE MODEL ENGINEER, 1899, would be too
powerful for your boiler.
( 2675) Oil Launch . G. M. ( Paddington) writes: I should feel
very much obliged if you would answer me the following questions:
I have a motor boat, 15 ft. long, 5 ft. 6 ins.beam , 1 ft. 9 ins,draught
In this boat there is a 1 h..p . “ Monarch " motor which uses petrol.
eum. The speed of this motor is 500 revs. per minute. What size
screw and pitch would be the best ? I want it for speed.
A propeller 12 ins. to 14 ins. diam . and 12 in. pitch would
do speed4 or 5 miles per hour, as near as can be judged. The pro
pellers used on oil launches are generally made so that the angle of
blades can be reversed for going astern , the engine alwaysrunning
in one direction ; it is then possible to vary the pitch of blades to
get the best speed.
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(2544) L. & S. W. Loco ., 594 Class. " DRIVER " ( Chelsea )
writes : Please give me particulars of this class of L. & S. W. R.
Loco., so that I can make a .in . scale model an approximate copy.
Details required : general dimensions of boiler and tender, distances
between centres of wheels, diameters ofwheels (engine and tender),
and an exact outline of funnel, as I think this latter an important
feature in a good model. Do you recommend oil fuel or charcoal,
and would you advise a pump or small injector ?
On so small a model as this it is practically impossible for an in
jector to scale to be fitted for working. We recommend you to look
up the feed -pumps in Mr. Pearce's mo -lel locomotive
design and Mr.
Henry Lea's Midland loco. in recent numbers. There is little to
choose between oil and charcoal fuel, the advocates of both systems
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get good results. Articles on oil-firing have appeared in THE MODEL
ENGINEER,and a description of the proper method of steam raising
by means follow
ofcharcoal
will inclinations
be found onin page
243, November,
1899,
Youmust
your own
this matter.
Dimensioned
sketches are given herewith to show the general sizes required for
boiler, tender, and wheels. The exact shape of funnel is also given ,
and we agree with you as tothe importance of this feature.
(2664) Accumulators. H. A. ( Islington, N.) writes:(1) If two
accumulator cells be connected in series, the capacity of each
being 1ampère hours, will the capacity be doubled the same as the
E.M.F.? For instance, the voltage of 2 cells will be 2 x 2 = 4 volts,
would the current be 1 } x 2 = 3 ampere hours ? (2 ) I am told that
the acid for accumulators is to be of a specific gravity of 1'17, and
to get this I shall require a hydrometer. What is a hydrometer,
and where can I get one, and about what would be the cost ? (3)
If I charge eight cells in series, the current notto exceed i ampère,
wbatresistance shall I require, as I have to charge from a dynamo
giving 20 volts 4 ampères ?
( 1) No, the capacity is not increased by putting cells in series;
the voltage or E.M.É. is. To increase the capacity of the cells,
you must either increase the surface of the plates in each cell, or
else put the cells in parallel. (2) If you procure from any respece
able chemist some " brimstone" oil of vitriol , having a specific
gravity of 1.843, and mix this with water to the proportion of one
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part by weight of oil of vitriol to four parts by weight of water, you
will have acid of the proper strength . Please note that the oil of
vitriol must be poured into the water in a fine stream , constantly
stirring with a glass rod, and not the water into the acid, otherwise
an explosion may take place. A hydrometer consists of a hollow
glass tube with a bulb containing mercury or shot at one end, and
a paper scale marked in degrees enclosed in the upper end of the
tube. On placing tbis in the liquid , the specific gravity of which it
is desired to measure, the tube sinks more or less into the liquid,
according to the density of the acid liquid , and the level to which it
sinks is read off on the scale. The price of such a hydrometer for
accumulator testing purposes is about 3s. 6d . (3) With such a
small dynamo you will not need any external resistance, as the
internal resistance of your eight cells will be just about enough to
reduce the current to the desired point.
( 2665) Accumulators. " Nemo " (Quorn) writes : ( 1 ) How
long would a battery of 54 accumulators give a good light charged
at 40 ampères and charged up to 150 volts (when the battery is
full and I switch off they give about 105 volts), taking say 40
ampères out, burning incandescent lamps of 110 volts. ( 2) In the
battery there are several gravity glasses, reading from 1050-1100 10
1150-1200, and to 1250, and the glass floats at 1200, there being a
red mark against that figure. If the glass gets below that mark or
above it, shall I add acid or water, or acid and water mixed ; if so,
how much ? (3) If scum should settle at top of the acids, should I
remove it ; if so, what with , and what causes scum to settle ? (4 )
How long will a battery stand before it wants cleaning out with
ordinary use ? ( 5 ) At present the acid stands about 1 in . below the
top ; if it evaporates any more , and the glass stands at 1200, would
you fill up with rain water ? (6) Can you recommend a good book
on the management of accumulators ? The battery I am describing
is an ordinary one that is used in large private houses, charged from
a dynamo with an output of 105 volts 50 ampères.
( 1 ) The capacity of an accumulator depends on the size and num :
ber of platesin each cell. The ones generally used in private house
lighting are of the E.P.S. type, with 7, 11 , or 15 plates per cell, the
size being 15 ins. x 11 ins.; the ampères hour capacity being respec
tively 130, 220, and 330 ampère hours. Hence, using 16 C.-p.lamps of
110 volts, each taking abouthalf ampère, you could run about 200 such
lamps for one hour, or 100 for two hours, or 50 for four hours, off
the 7- plate cells ; or 200 for two hours , roo for four hours, 50 for
eight hours off the 11 -plate cells ; 300 for two hours, 150 for four
hours, 75 for six hours, or 38 for fifteen hours off the 15-plate
cells ; or in like proportion . (2) The glass should stand at i'220
when the cell is fully charged, and 1'170 when the cell is nearly dis
charged. If, when fully charged, the cells show a specific gravity
of less than 1.220 , you must add more acid ; if more , you must add
more water. (3) This is probably only a scum of dust. Remove by
means of thick white blotting paper. Unless pellets fall out of the
plates, it is better not to meddle with the cells ; if they must be
cleaned, they must first be discharged, and when the plates are
lifted out, plunged at once into cold water and left there, otherwise
they will get hot and spoil. (5) Fill up the cell when required with
acid mixture, one part acid by weight to four parts of water. (6)
The best book is Salamon's “ Accumulators,” price 6s.
( 2666 ) Resistance Coils for Testing. F. G. ( Tottenham , N. )
writes: I will be very much obliged it you will help me to set
about making a set of resistance coils to use in connection with the
galvanometer and bridge as described in the May, 1899, MODEI.
ENGINEER. Kindly state size of German silver wire to use , and
how to measure the various quantities off. I have a 5 -ohm coil as
standard .
Procure some No. 30 German silver wire (silk -covered ). Put
your 5-ohm coil in one arm of your bridge, and measure off in
the other arm a length of this German silver wire having exactly
the same resistance . ( This will be about şi yards.), Having ascer.
tained this exactly, divide the piece into five exactly equallengths,
and put these one against the other, to see whether they are practi
cally correct ; if not, repeat the operation. These will be i ohm
each . From these, as standards, you can make up any desired
multiple. In making up the coils įremember that the ends of the
wires are to be taken and soldered to their respective terminal,
wbile the resulting loop is to be doubled on itself previous to being
coiled round the central rod or core ; this to prevent self-induction.
These coils can then be either mounted separately in their round brass
boxes, or else mounted under a board with ebonite top, formingthe
cover of a suitable box , so as to form a resistance box.
( 2667) Undertype Dynamo. A. D. G. (Deal) writes : I have a
set of undertype dynamo castings which I wish to wind. Their
dimensions are : height of field -magnets, 4 ins.; space betwrea
them available for wire, 2 ins.; length of armature tunnel, a ins.
The armature is quadripolar, with a diameter of 2 ins.; the depth of
the slots upon same is $8 in., and the width of slots is } in . " Will
you please tell methe size and quantity of wire required to get the
best results from this dynamo, and also what number of volts and
ampères I might expect to get from same. I should require to use a
4 -part commutator.
Put about 4 ozs. of No. 22 on the armature, winding round the
projections, and joining the end of the first wind to the beginning
of the next, and so on all round, then taking each of these four
ioined ends to its respective commutator bar. Wind the field
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magnets with about 1 lb of No. 24 silk.covered wire, and connect
up in shunt . You may reasonably expect to get two or three
ampères at 20 volts pressure, at a speed of 2,500 to 3000 revs. per
minute.
(2668 ] Overtype Dynamo. P. W. H. (Crewe) writes: I am
building a small overtype dynamo of the following dimensions:
Field magnet cores, 3 in. wide, 48 in. thick , 3 ins, height ' f winding
space, armature 14 in . diam ., tunnel 3 % in .long. Would you
kindly tell me the amountof wire required for winding ; also a
diagram of connections for the armature ? Should the commutator
be four or eight sections? Will it matter if I make the armature
end plates of brass ? What would be the probable output of
machine ? What size cylinder and length of stroke would be
required for an oil engine to drive this dynamo?
We would advise you to wind two sections in each slot,so as to
be able to use an eight-part commutator. You may wind the arma
ture with about 6 ozs. No. 22 D.C.C. , and the field -magnet with
14 lbs. of wire of ihe same gauge, in shunt. For a diagram of the
winding of an eight-section drum armature, we must refer you to the
August, 1899, Model ENGINEER, or , if you cannot obtain this, to
S. Bottone'swork_ " The Dynamo: How Made and How Used ,"
wherein, at pp: 86 et seg., you will find full description with
illustrations of the proper mode of attacking the problem . It does
not matter much whether the heads be of brass or not ; but with
slotted
are really
required,
a nut
on thea
spindle drums,
to holdnotheheads
stampings
in their
place.simply
From
so small
machine you must not expect a grand result. About one to two
ampères at 25 volts pressure will be as much as you will get, at about
3000 revs. per minute. We cannot tell you the size of the cylinder
and length of stroke required for an oil engine to dive this, as so
much depends on the make of the engine ; probably about 25 ins.
diam . and 6 ins. stroke ; but the power needed will be about 1-6th
h. p.
(2663) Daniell Cell. “ AMATEUR " (Portsmouth )writes : Would
a simple Daniell cell givemea 2-volt light for an evening's light,
say from six to eleven o'clock , and how long would the cell last at
that voltage before it wanted renewing ?
lhe voltage of the Daniell cell, being only 1'079, it is evident
that one cell alone could not light a 2-volt lamp ; at least two
would be needed for this purpose. But the Daniell cell , unless of
very large dimensions, gives but little current in ampères, owing to
its great internal resistance, hence is not adapted to electric light
ing; Your best battery for this purpose is a single fluid chromic
acid cell, consisting of a plate of zinc sandwiched between two
carbon plates, and excited by means of a solution consisting of three
parts chromic acid, three parts oil of vitriol, and twenty parts of
water. This will light a 2-volt lamp for three hours right off; or, if
the elements are arranged so as to be able to lift out of the solution
when not in use, for any number of times, the total of which does
not greatly exceed three hours. A single cell, about 4 ins. diam. ,
6 ins. high, will do this work nicely .
( 2572 ) Electro -Magnet. H. N. (Woolwich ) writes : I have a
small dynamo made to the sketch and dimensions below : Diameter
of drum armature, 3 in. X 4 in. long ; number of sections in wind .
ing, 24 ; number ofturns per section,32 ; size of wire for armature,
of turnsI on
number
p.s.c.; at
field,
for field,
size of
26 D.5.C.;
4,002
; output
of wire
dynamo,
24, 27ampères,
110 volts.
wish
to
make a magnet to work in series with the field ; the magnet to
have an attractive power of about 4 lbs. when bar is ' s in. from face.
I should prefer magnet to be as near 22 ins. X 1 % ins. as possible,
Kindly state size of wire and quantity to use on magnet and
dynamo field , and also dimensions for magnet. I also wish to make
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a running resistance of Manginin wire to work in series with the
armature. Kindly state size of wire in B.W.G., and also length and
ohms resistance required. I think 50 ohms will be about the
amount, but I am not sure as to size of wire and length. An answer
to the above will greatly oblige.
Having made your magnet of good soft iron (as in above sketch),
the heads being about 1 in . square, 34 in. thick, the core being
5 in . diam ., 3 ins. in total length, you will dress all parts where the
wire may touch with thin silk ribbon , laid on with thick shellac
varnish. When this is quite dry, wind on evenly and smoothly,
just as carefully as if winding an induction coil, s ozs, of No. 32
silk -covered copper wire . Each layer should be carefully paraffined
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as it is being laid on. You will require no resistance with this
electro-magnet and your dynamo. To make a 50 ohms resistance of
Manginin wire you will require about 1 lb. No. 20 B.W.G. , equal to
about 80yards.
[ 2672 ) Boiler for Model Steamer. F. T. W. (Settle) writes : I
enclose a sketch of a boiler I intend making and putting into a boat
which I have made about 3 ft. long. I propose making the boiler
about 12 ins. long, 5 ins. wide, by 6 ins. deep. Do you think it
would be a quick steaming boiler?
The boiler is rather large for a boat 3 ft. long ; if 8 ins. or o ins.
long, it would be ample. It would be a fairly quick steamer and
would drive the engine referred to at a moderate speed. If the brass
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tubes were to slope downwards from firedoor end, the circulation
of water would be better than if the tubes are quite horizontal. We
give sketch above of the boiler with proposed alterations.
( 2671 ) Cylinders for Model Locomotive. M. C. (Willing
ton Quay, Durham ) writes : I am designing a model locomotive and
except for cylinders and boiler, ain working to scale as much as I
can. The length of loco over all (not including tender) is 22 ins.
Cylinders, as already drawn, are 1 in bore, if in, stroke. Are they
large enough to drive loco ? Also is boiler - barrel, 34 ins. diam .
without lagging, 874 ins.long ; firebox 5 ins. long, 161 ins., including
smokebox,barrel and firebox - large enough to supply cylinders well
with steam ? I am bothered about slide valve ; am not sure if
length is right and whether cavity for exhaust is correct (see Fig : 1 ,
below ) ; please say if right. Exhaust is t ;in ., steam ports, Xs in .,
91
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FIG, I.
and bridges, & in . long. Also please give correct travel of valve,
and what length of slot in link must be allowed ; should like it as
short as possible .
The cylinders are plenty large enough for the locomotive. The
boiler should make enough steam if theheating surface is good- viz.,
water space all round firebox and eight or ten } in. tubes in barrel.
Length of slide valve is right but the cavity for exhaust should be
15-32nds in. (see Fig. 2), so that when valve is in central position
the inside edges ofsteam ports are just covered. The lap being
1-16th, the maximum port opening may be 3-32nds in ., the travel
of valve will be ( 1-16th in. + 3-32nds in ) x 2 = 5-16ths in .
Length of slot in link , 1 in.
[2743) Differences Between Motors and Dynamos. G. M.
( Birmingham ) writes : (1) Would you oblige by stating what differ.
ence there is between a motor and a dynamo, if nottoo long a subject,
as I cannot find out and am only a novice. I understand that under
certain conditions a dynamo becomes a motor. What may these be,
without using too much technical phraseology ? (2) I hope some
day to make a small dynamo and gas engine, but, unfortunately,
I am short of part of an article on the latter by “ Atlas " in 1898
series. How can I get this ? Can I get sufficient power out of a
44 in. centre foot lathe, when in use , or not on other work, to drive
a dynamo to light up three 8 c..p. lamps, and if there is any way of
storing the energy in the daytime when lights are not required ?
There are so many good things in your paper that I hardly know
what to make a study of.
(1) Practically all dynamos (generators of electricity so called)
can be used as motors by passing a suitable current of electricity
through them. On the other hand, there are many motors which
cannot be used, efficiently at all events, as dynamos. To explain
the technical differences wbich are 1 ecessary for efficient working
would take too much space , but ordinarily it may be taken that
there is no difference in principle between the two. (2) Probably,
the missing numbers can be had from Mr. Rompler, 19, Bridge.
water Square, London , E.C. (3) 24 C. p . means hard work, but it
can be done for a short time. Accumulators must be used for
storing electrical energy. See “ Small Accumulators" in our series
of 6d . handbooks.

October 15, 1900 .

Amateurs '

The Model Engineer and Amateur Electrician .

263

undertake the construction of any model signals, to any scale, or to
advise on a general scheme of signalling suitable for an existent or
projected model railway. Ordinarily, the signals are made in three
classes , according to completeness, so that three ranges of prices are
available, and in addition to the signals themselves, ground -lights
or “ Tommy Dods," quadrant brackets and lever frames for signal
boxes also form stock articles. Readers interested will do
well to write for Messrs. Keans' list and particulars, at the same
time mentioning THE MODEL ENGINEER.
Metal Stamping, Turning, and Press Tool Making.
Many of our tradereaders, as well as amateurs, may be glad to
know of a firm who can undertake all classes of metal stamping,
turning, shaping, and other machine work , promptly and economi.
cally. The Wilson Machine Co., Ltd. , of 3 , Wilson Street, Drury
Lane, London, W.C., have a good plant of modern machine tools
available for work of this kind,and they are open to execute orders
for stamped or turned metal parts or fittings, in quantities, for any
kind of models or mechanical or electrical apparatus, or they will
make up complete models for the trade or for private customers. They
will also undertake the turning or machining of separate jobs for
amateurs and others, and they make a special feature of the working
out and commercial manufacturing of inventions. Enquiries from
readers of Tue MODEL ENGINEER are invited, and will receive
prompt attention .

Supplies .

( The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use.)
Electrotyping Made Easy.
The younger generations of scientists for a great many years back
knew and delighted in Statham's chemical cabinets with their well
filled cupboardsand drawers. The firm now makes another bid for
scientific popularity in the provision of electrotype amusement
sets,” by which the art of reproducing coins, seals , medals, plaster
casts,
metallic
in electrically
deposited
made asand
plain
sailingornaments
as is possible
to conceive.
To testcopper,
this newis
departure we have experimented with one of the ordinary sets of
apparatus supplied for the purpose , and without difficulty, and with.
out going to the slightest extra expense to procure requisites,bave
succeeded in producing a very presentable copy of a small plaster
cast . The process of electrotyping is an exceedingly interesting
one, and the interest is not allowed to flag through the need of
having to get one thing or another, needed , but not enclosed, in the
sets of apparatus. Instead , these are quite complete, have full and

Catalogues Received .

Fig. 1 .

Henry Osborn , 15, Dean Street, Newcastle-on -Tyne, and 9,
High Street, Southampton . - A good tool catalogue is quite indis
pensable in a well-regulated workshop, and nothing handier in this
line is to be found than that issued by Mr. Osborn. Its good
points include completeness, an excellent index , good illus.
trations, and handy form . The colour is even distinctive, so
that there is no difficulty in picking it out from amongst other
books. We have said that the catalogue is complete, its illustra
tions number more than 800, and we are assured that some 31,000
prices are given. The whole list is treated alphabetically, beginning
with adzes and anvils, and going through all the tools in common
use, down to wire and wrenches. For small orders a Parcel post
section shows the amount to remit for carriage, and other good
ideas go to make this an invaluable guide. The catalogue is in
its 21st edition, will be sent for 6d . (which includes postage) to
anyone mentioning this journal. A smaller supplementary list is
issued gratis by the firm , and this also is worth more than ordinary
notice. A new branch has now been opened at 4, Bath Lane,
Newcastle -on - Tyne, which will be convenient for readers in that
district.
J. Boarder, 25, Seymour Gardens, Twickenham.- This is a list
of dynamos, motors, telephones, accumulators, and many other
electrical goods which the amateur electrician usually requires. A
speciality is a combined electric clock alarm and call bell, which is
fitted with an incandescent lamp for use at night. Thi: appears to
be a good combination, and is listed at a very reasonable figure.
Particulars will be sent to readers of THE MODEL ENGINEER who
enclose ad. for postage.

FIG . 3.
Fig. 1.- COMPLETE SET
OF APPARATUS.
Fig. 2.-- SEPARATE
Parts.
Fig . 3. - APPARATUS AT
WORK .

FIG . 2.

Notices .

-

clear instructions, and are altogether satisfactory. Sets of electro
typing apparatus are supplied at various prices, from 5s. upwards ;
electro-silvering and gilding sets from two guineas; and we are
the
shortly be put upon
a half -crown box will
informed that evenwho
are interested in this subjec
marke
t, or in that of
t. Readers
chemical experimenting, should send 4d. in stamps for the complete
catalogue , tu the Laboratory, 4, Oakhurst Grove, East Dulwich ,
London , S.E. , where everything in the way of chemicals, apparatus,
etc. , can be procured . The illustrations show one of the electro
depositing sets such as we have tested .
The Meyra Electric Co.
We are asked to state that in consequence of the increase of busi
ness this firm has experienced, it has been found imperative to
secure more extensive premises at 78, York Road, King's Cross, N. ,
and customers are requested to note the alteration ,
Model Railway Signals.
Much too little attention has been paid by the majority of model
locomotive engineers to the subject or signalling, and too often an
otherwise well-equipped railway has only “ dummy " signals, or
semaphores,
which
work
on "noengine
fixed driver.
principles,
and to those
whichwho
no
attention
at all
is paid
by the
Amongst
have endeavoured to put this matter on a better footing, by the in
troduction ofproper working model signals, Messrs. J. and W.Kean ,
of 2, Castilian Terrace, Northampton, deserve high commendation.
The firm put some good models on the market last year, but we
have just received a further set of samples which are a very con
siderable advance in point of finish and accuracy in detail . Indeed,
the only point we feel needs adverse criticism is the tendency to
sacrifice strength for the sake of truth_to every detail, and this is,
of course, avery qualified objection. Further, the signals submitted
are purposely made smaller so as to facilitate transit, and cannot ,
therefore, be taken as representing the best work of the firm. All
these signals are accurately painted and designed on the lines of the
big railway companies, such as L. & N.W.R., G.W.R., M.R.,
etc., but we understand that Messrs. J. and W. Kean are willing to

Tae Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
tor publication should be clearly written on one side of the paper
only, and should invariablybear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be acccm
panied by astamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum ,payable in advance. " Remittances should bemadebyPostal
Order.
Advertisement rates may be bad on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatusand price lists, & c., forreview , to be addressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, “ The Model Engineer, " 6, Farrirg
don Avenue, London, E.C
All subscriptions and correspondencerelating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon add
Chamberlain, 12, Cortlandt Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed ,
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SALE AND EXCHANGE .
Private Advertisements are inserted in this
column at the rate of 6d. for the first 18 words or
Less,and id . per3 words after.
Trade Advertisements are inserted in this
column at the rate of is. for the first 12 words
or less, and id. per word after.
as words
chargedThe
arewords.
figures
lettersor
d word
adver .
as two
a compoun
andSingle
tiser's name and address is charged for. Ale
Advertisements in this column must be prepaid
and remittances should be made by Postal Orders
or stamps.
Our Deposit System .

Notice. - As we cannot accept any responsi.
bility for the bona fides of Advertisers, zee recom.
mend those who desire to protect themselves, when
dealing with persons with whom they are un .
acquainted, toadopt the Deposit System explained
below .
We will receive from intending purchasers the
purchase money of any article advertised or sold
by our advertisers, and will acknowledge its
receipt to both the Depositor and the l'ondor,
whose full names and addresses must be given .
The Deposit is retained by us until we are advised
of the completion of the purchase, or of the article
having been returned and accepted. In addition
to the amount of the Deposit a fee of 6d. for the
sums of 41 and under, and 1s. for amounts in
excess of £1, to cover postage, etc must be
remitted at the same time. In cases ofpersons
not resident within the United Kingdom , double
fees are charged. The minimum amount received
on Deposit is2s. 6d .
The amount of the Deposit must be sent either
by Postal Order or Registered Letter (Cheques
cannot
be accepted
The Fee
mentioned).above should be sent in
Stamps or by Postal Order as a separate amount.
If the amount of the Deposit is sent by Money
Order it should be made payable to the Adiertiser
of the goods.
In the case of exchanges, money to the value of
the article should be deposited. We cannot receive
the articles themselves.
Trade.

“Model Engineer." - Complete volumes and
odd numbers for sale." - ERNHST POUTEAU, 44,
Warden Road, London, N.W.
Books for Amateur Mechanics ; is. 2d.
each post free. - Cycle Building and Repair
ing" ; " Boot Making and Repairing " ; " House
Decoration ," comprising, painting, whitewash
ing, paperhanging ;
Mounting and Framing
" ; " Smiths'
Picture Frame Making
Pictures; Guide
Work
to Electric Lighting ' “ How
"
to Manage a Dynamo" ; " Dynamos and Electric
Motors " ; " Wood Finishing," comprising Staining,
Varnishing, and Polishing ; " Wood Carving
" Wood Turning " ; " Wood Working " ; " Cabinet
Making " ;.; " Watch Cleaning and Repairing.
" Clock Cleaning and Repairing." ;. Building
Address,
Model Boats " ; " Electric Bells.
ERNEST POUTEAU, 44 , Warden Road, London,
N.W.
" Model Engineer " Handbooks, 7d. each,
post free.— “ Electric Batteries" ; " Telephones
and Microphones " ; " Electric Bells and Alarms" ;
"Small Accumulators " ; "The Slide Valve.'
Address, ERNEST POUTEAU , 44, Warden Road ,
London , N.W.
" Model Engineer." - Wanted, Volume I. or
odd parts 1898 ; good price given .-- ERNEST
POUTEAU , 44, Warden Road, London, N.W.
Small Model Engine Castings. - Best Brass,
List, id. - Wood, 45, Nora Street,Lower Brough:
ton . Manchester.
How to Make Benzoline Engine (electric igni.
tion) without castings ; drive 10 -volt dynamo easy ;
book and dra gs, 25. id .-- 20, Annis Road,
South Hackney .
Electrical Amateurs.--Every reader send
ifd. for profusely illustrated Electrical Catalogue ;
everything electrical. – BOARDER, 25, Seymour
Gardens, Twickenham .

Whitney's Intermittent Electric Light
Set comprises three large Dry Cells, H. E. Carbon
Lamp, Holder, Pear Push , Flexible Cord and
Wire, 8/6 carriage paid.-WHITNEY.
Switchboard Voltmeter, 7 in . dial, 40 to
120 V. , 27/6. Also a similar instrument, not cali
brated , 175. 6d. A few 50 V. , 8 C. -p Edison Lamps,
6/- dozen to clear.- WHITNEY .
Transmitters, Up-to -date Hunnings typewith
plated mouthpiece, 5/4 post-free. A few G.P.O.
Hunnings, 3/9 post-free. * Teste d. - WHITNEY.
Telephones. Special line, consisting of Plated
Frame with Automatic Switch, Double -pole Watch
Receiver, Cord and Push , new, 3/3 post-free.
WHITNEY.
Water Motors from 6/6 each . 18 h.-p. , 1716
(castings, 5/6). b . p .: 301- (castings, 9/6 ). 3h.-p.,
55/ - (castings, 11/6 ).-WHITNEY.
Willan's Compound Launch Engine, with
three 3 in , andthree 5 in . cylinders, reversing gear,
pump and patent lubricator, £27. Bargain .
WHITNEY.
Is it wise to let good Scientific Apparatus which
is no longer of interest to you lay by and get obso
lete ?
No ! Send full particulars to WHITNEY, The
Scientific Exchange, 117, City Road , London , with
a list of articles you are really wanting.
Ha : ing been exchanging apparatus for over
25 years, we have a very large and varied stock and
are able to meet most requirements. - WHITNEY.
Accumulator Charging. We have a special
plant always running to charge any size cells
promptly and carefully. Low tariff. - WHITNEY.
Launch Engines, pair 4 X 3 in. , strongly built,
£ 18. Horizontal h..p. , lagged , £5. Boiler,
if h..p. tubular, all fittings, £ 11. - WHITNEY.
Second -hand Engines. Horizontal, 2 x },
35/- ; Launch type, 3 X 2, 60/-; Beam , 4 X 25,
60 /-. A many others. Please state exact wants .
-WHITNEY.
Magneto Machines for medical application ;
81. , 12/6, 15/5, 17/6 , 39 ), and 50 /-. Very best value.
Undoubtedly beneficial in all nervous affections.
WHITNEY.
Ruhmkorff Coils for Wireless Telegraphy and
Roentgen ray work , 4 in. , 65 ; 6 in ., 1998.; 7 in. ,
Aro ros. Many others both new and second-hand.
--WHITNEY .
Hand Planing Machine, equal to new, tho.
roughly good design , £ 6 ros. Slide Rest ( com
pound ), 8 in. , 60 /-. Also gunmetal 24 in. , 27/6.
WHITNEY,
Copper Rivets, button head, Ys in. x 3 in. ,
1/2 ; in., 1/4 ; 56 in ., 1/6 ; * in., 1/9 gross, post
free. Special quotations for sheet copper and brass .
WHITNEY.
Telephone Parts. - Thin carbon diaphrams,
IS.; special granules, 7d .; carbon pencils, is. id. per
doz. ; induction coils, 25. 8d . ; 36 wire, iod . 02. ; all
post free. - WHITNEY.
High - Class Launch Engine Castings, with
full size drawings: 5g in. * 5/8 in. , 4s. 6d.; 7 in .
x 78 in ., 75. : it in. X it in., gs. 9d . ; 78 in. *
74 in . (double cylinder ), uis. 3d. , & c.; list free. WHITNEY .
Having Had Many Enquiries for lead .
Aanged wheels, we are now stocking 1 % in ., 15. 6d .,
134 in., 25.; 1/2 in. , 25. 6d. per doz.; postage extra .
-WHITNEY ,
Iron Flywheel Castings; 27 in. , 11d.; 4 % in .,
is. 3d .; 4 % in., is. 6d.; 474 in ., 25. , post free ; best
quality slide-valve cylinders, 1 in. x } in., 55. 8d .,
post free . - WHITNEY.
Magnesium Wire ; 2 yards, id.; is. rod. per
oz.; ribbon, id . per yard; 2s. id. per oz .; powder,
IS jod . per 02. , post free . - WHITNEY.
Microscopic Polariscope, full size, 16s. 6d .,
approval; spot lens, 6s.; Abte condenser, 258 .; large
assortment of objectives by good makers .-WHITNEY.
New and Second Hand Hand - Cameras. Large and varied stock for Sale or exchange ; also
lenses, tripods, and other accessories.-WHITNEY.
H. E. Lamps, any voltage to order if not in
stock ; is. 4d ., post free ; 100 volt 16 c.-p. b. c.
lamps , uis. per dozen.- WHITNEY.
Whitney, The Scientific Exchange, 117, City
Road, London . Telephone : 5,361, Bank . Appara
tus bought, sold, exchanged, and lent.
Please Note.-- Owing to the ever changing
nature of our stock , we cannot issue lists of second
hand goods, but definite enquiries are welcomed.
WHITNEY
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To Amateur Dynamo Builders. Rea
“ Practical Dynamo Building for Amateurs," !
Fredk . Walker. Gives full instructions how
Numerous illustration
wind for revised
any output.
edition just out. Cloth boun
New and
post free, 28. 2d . - IlIFFE SONS & STURME
LTD. , 3, St. Bride Street, London , E.C.
Proo . - Pocket Rubber Stamp ofyour Nam
and Address ; also particulars of the best payis
Agency going for whole or spare time. RICHFORD, Snow Hill, London .
Gas Engines.- Warsop'snew improved patter:
* actual b.-L.-P., Otto cycle, tube ignition ; ma
reliable small-power motor made; not acheap us
less toy, but fully guaranteed for 6 months.
Warranted to Drive a 4 -in. lathe , or a 46-601
dynamo, with ease ; cylinder, valves, and combustid
chamber ,all water-jacketed ; spiral gear wheels an
side shaft; no complicated fixing ; only one ga
connection. Seen working any time.
Engines in Stock , ready for delivery. Price
complete, ready for work, all connections made
with gas bag, tank, and driving pulley, 46 155.
Patentee and Sole Maker , H. E. WARSOI
Engineer, Nottingham .
Cole's Reliable Handbooks,result of 30 year
experience ; imitated, but unequalled . — Below.
" Metal Screwing " gives full instructions fd
screwing with stocksand dies, screw -plates, an
taps, making and tempering dies, plates and tap:
20 diagrams; post free, 6d.
“ Metal Drilling, Drill Making , Temper
Ing . Grinding, using," 25 diagramspo
;
free, 6d .
“ Metal SurfaceFinishing, " teaches chippin
with chisels , filing, draw -filing, polishing , figurin
burnishing, lacquering, with diagrams, 6d .
Above three books, post free, is.
" How to Solder Gold , " Silver, Aluminiun
Brass, Tin, Lead Pipe Joints, Brazing ," post frei
3d. ; 20 diagrams, etc.-COLE, 194 , Burton Roat
West Didsbury, Manchester.
Electrical Amateurs . - Send penny stampf
Horneand Thornthwaite's Catalogue. - 416, Stran
London .
25,000 Engineers and Mechanics now u
Construction
Bentley's popular books- "Machine
" Applied Mechanics ," and “ Rules and " Defir
tions " ; the three books will be sent post free an
where for is. 6d . postal order. - Address, WALLAC
C. BENTLEY , M.I.M.E. , Consulting Enginee
Halifax, England.
Look here!!- Every Turner and Fitte
in the Kingdom should get Bentley's bool
" Machine Shop Companion " (36 illustration:
post free anywhere, is, id.- Address, WALLACE !
Bentley, M.I.M.E. , Consulting Engineer, Hal
fax,Just
England.
Out!! - price as. 6d. net — " Machir
Drawing ." Made Easy ; contains over 200 up-t
datedetail drawings, handsomely bound, post fr
25. od .--- Address,WALLACEC .BENTLEY,M.I.M.E
Consulting Engineer, Halifax, England.
“ Electricity ” is a paper which treats of tl
; buy
science in a thoroughly practicalmanner
copy ; one penny weekly, from all bookstalls al
newsagents.
Bichromate Batteries, lifting , zincs, Is.41
aad is . rod . each, post free.-M. WHITING, 10
Tore Street, E.C.
Electric Lamps, 2 volts, warranted, 6d.
reflectors, 3d. ; lampholders, 4d.-M. WAITIN
109. Fore Street, E.C.
New Engine Castings.-- % horse, 5s.6d .;
horse, iis . per set ; catalogue, 2d. – TOMLI
Modeller, Oldham .
Economic Electric Company . Electi
Bells from is. 6d. ; Pushes, 3d. ;Leclanché Ba
teries, is
Economic Electric Company . - Bell Wi
per dozen yards, 4d.; 110 yards, 2s.; Indicators.
Economic Electric Company. - Telephone
Coils ,Pocket Accumulators, Dynamos, Motor
Electric Light Accessories.
Economic Blectric Company -New Illy
trated list, 2d. -4, Ludgate Circus Building
London .
(Continued on page v .)
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to Make a Useful

Blowlamp .
By H. S. Williams.
LL amateur metal- workers-and, indeed, all work .
A men who have to turn their hands to many kinds
of work - have at times to employ a blowpipe.
For such jobs as sweating two pieces of metal together,
light brazing, and many such jobs requiring a small
amount of intense heat, some form of blowpipe is indis
pensable. The most intense heat is, of course, obtained
by the use of gas, but in workshops where gas is not ob
tainable recourse must be had to other heating agents.
The blowlamp to be described here is for use with
methylated spirits. It will be found very convenient, as

Reservoir

MARSHALL,

can be soldered or screwed in. If you can tap the plates,
or one of them, to suit the thread on the gas -tap , it will
be easier to fill the reservoir. Tin the two plates and
solder one on the end of each piece of tube, and solder or
screw the tap into the holes as shown in the sketch.
File off all superfluous solder with an old file. Solder a
plate on the other end of the reservoir; anneal the two
/2 in. lengths of tube by making them dull red -hotin the
fire, and then quenching them in water. Take a piece of
smooth round iron that will just go inside the tube, and
fix it firmly horizontally in the vice, leaving about i in.
projecting outside the jaws. Put one of the pieces of tube
round this, and hammer it lightly, turning it round slowly ,
so as to make it large enough to fit tightly on the top tube of
the blowlamp: Čare must be taken not to split the
tube ; it may be necessary to anneal it again. Treat the
other one in the same way, and then file the ends off

Sliding
Clip

Vol

Cap

Gas Tap .
Copper Tube

41 "
Rubber Tube hone
A USEFUL BLOWLAMP.

it contains a supply of spirit ready for use , and can be
easily carried about.
It is very simply made and but few materials are re
quired - viz., about 9 ins. of brass tubing, preferably
about 4 in. external diameter, and round pieces of sheet
brass 1 •16th in. or 48 in. thick ( three of the pieces to be
of same size as diameter of tube, and one piece about
in . larger), 3 ins. or 4 ins. of copper or brass tube,
3-16ths outside diameter, or about 4 ins. of the end of an
old blowpipe. An old 38 in. gas tap -- any old tap such
as may be taken from an old gas bracket or pendant
will do, so long as it is fairly tight.
Cut the fin .-tube into two pieces 4 ins. long, and two
in . long; file the ends square. Trim both ends
pieces
of one long length , and one end of the other. Drill holes
in the centre of two of the brass plates, so that the gas tap

square again . Tin one end of one piece, and solder on the
remaining piece of plate. This now forms a cap to the
lamp, to prevent the spirit evaporating when not in use.
The other small piece of tube is then to be split by
making a saw cut longitudinally with a hack -saw , and re
moving all burr witha file, so that it will slide up and
down the top tube of lamp, and yet be tight enough to
stay where required. Now take the piece of small tube,
and anneal the end thoroughly. Now , by very careful
hammering and turning the pipe carefully round on the
anvil , the end of the pipe may be almost closed up , a
hole being left the size ofa small sewing needle. It will
probably be necessary to anneal it several times during
the operation. If you have an old blowpipe it will save
you this trouble. The tube must ow be bent to the
shape shown in sketch, care being taken to avoid kinking
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it. Solder it on to the sliding piece of tube, and attach
a piece (about a foot) of indiarubber feeding -bottle tube
to it.
For wick use the cotton wick sold in balls, laying it up
together in 4 - in. lengths, and making the bundle fit the
tube nicely, then cutting the ends off square. If you have
screwed the tap into theends, you have simply to unscrew
the reservoir and fill it , and let the spirit soak up the wick
by opening tap and turning upside down ; but if you have
soldered the tap in, it will be necessary to take out the
wick and fill from the top. The flame can be adjusted
by pulling up or pushing down either the wick or the
blowpipe. The sketch will make the general arrange
ment clear.

additional straight -edge, CD . The reader may exercise
his own preference in deciding which of the two forms
to make. The gauge should be made out of a piece of
hard sheet steel about 1• 16th of an inch thick , an old
saw - blade being excellent for this purpose. The correct
angles should be carefully set out with a pair of
compasses , and the exact shape of the complete
gauge marked off with a sharp scriber point. If the
steel is not too hard , the gauge may be cut out
fairly close to the lines with a hammer and cold chisel ;
but if cast steel be used it will be found better to drill

А.

B
How to File Up a Hexagon Nut .
By “ ATLAS."
LTHOUGH to the beginner in metal work this
A
may seem a perfectly simple task, it presents some
features of difficulty which require the exercise of
care and method to overcome. Indeed , the correct filing
up of a hexagon nut is a very fair test of skill at the vice.
The essentials of a properly finished nut are that each
flat shall be at an equal and correct angle to the two
adjoining flats, and shall be parallel with the axial line of

-120

А

•

200

F

E
D
Fig. 3.
small holes close together round the outside of the lines
before using the hammer and chisel to finally cut the
piece away. After the piece has been thus cut out
roughly to shape, it should be filed up true all over,
takingcare thatall the opposite edges are flat and parallel,
and that the angles are exactly correct. It will be found
an advantage to make a small nick with a hack saw or
thin file just in the corner of the angles, as shown at A , A.
This gives clearance to the file when trueing up the edges,
and enables the gauge to fit nice and snugwhen applied
to the work .
The gauge having been made, the work of filingup the
nut may be commenced. It is presumed that the hole in
the nut has already been drilled and tapped, and that the
nut has been chamfered and faced off true with the hole,
in the lathe. It will probably be found on inspection
that one flat of the nut is nearer the hole than the others,

FIG. I.

- 120 °

-90

6

AА
D

FIG. 2.
the hole ; that the nut shall be the same thickness across
each pair of opposite flats, and that the flats shall all be
equi distant from the hole in the centre of the nut.
To enable these points to be attained , it is obviously
necessary to have some means of checking the accuracy
of the work as it proceeds, and for this purpose a pair of
calipers, a square, and a hexagon gauge are required .
The two latter articles may either be separate or com
bined in one . One form of combined square and gauge
is shown in Fig. 1 , and an alternative form in Fig. 2.
The form shown in Fig. 1 has the advantage of giving
external angles of 120 ° and 90 °, as well as internal angles;
while that shown in Fig. 2 gives the advantage of an

FIG . 4 .
and as the other flats will have to be filed down to be
equally close to the hole, this nearest flat should be the
one selected to start on. If the flats are all about the
same distance from the hole, it does not then matter
which is the first to be filed. Assuming that the flat A
( Fig. 3) is the one to be dealt with first, this must be filed
quite flat, and also square with the face ( a, )of the nut as
tested by applying the gauge as shown in Fig . 4. Care
should be taken while this is being done to preserve the
angles between A and B and between A and C approxi .
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When filing up the hexagon heads of bolts, exactly the
same procedure should be adopted ; but, instead of mea
suring the distance of the flats from the hole, the distance
from the body of the bolt must be taken. If the end of
the head has been faced up in the lathe, the flats may be

ΚΑΣ

mately equal, which may be tested by applying thegauge
alternately to each angle, as shown in Fig. 5.
When the flat A has been filed up true and square ,
the flat D exactly opposite should be operated upon.
This should not only be flat and square, with the face
a , b, but should be filed exactly parallel to the flat A,
the calipers being used to test the accuracy of this.
Moreover, D should be fled down until it is the same
distance from the hole as A. If the thickness of the nut
across these flats is too great for the spanner to be used,
an equal amount should be filed off A and D until the
nut fits, taking care, of course , to keep the flats still
square and parallel.

R

Fig . 7.

FIG . 5 .
This much being accomplished, flat B may be dealt
with , filing it down to the same distance from the hole as
A, making it an exact fit to the 120 degs. angle of the
gauge, and also keeping it square with the face a , b. Then
file the opposite flat F, making it the correct angle with
D, and reducing the nut to the same thickness as across
A and D. The flats B and F should then be perfectly
parallel, and should then be an exactly equal distance
from the hole. If these faces are tested by the calipers
as well as by the angle gauge, there will be an additional

FIG. 6.
check on the accuracy of the filing. Next in order is the
flat C, which should in turn be filed down to the right
distance from the hole, and to the correct angle with the
flat A. If the work has been carefully done, the
angle between C and F should be exactly the same as
between C and A. Lastly file the_flat E parallel
with C and at the correct angles to B and D , also,
of course, reducing the thickness of the nut between E
and C to the same thickness as between the other flats.
This completes the job. If this method of dealing with
the opposite faces in turn be not adopted, any error in
the angles will be magnified in going round the nut , and
the last face done will probably be found to be consider.
ably out as regards its angle with the first.

filed parallel to the axis of the bolt by testing with the
square, as shown in Fig . 6. Should the end of the bolt
head be rounded off as in Fig. 7,the gauge should be
applied as shown in this sketch. The distances A and B
should be equal if the flats are correctly filed.
The finishing strokes of the file on each flat should be
in the direction of the hole through the nut, or in a line
with the body of the bolt, as this gives the neatest
finish .

Marconi's Latest Achievements

in Wireless Telegraphy.
"HE following description of the latest advances
TH Signor Marconi has achieved in wireless tele .
graphy was contributed by Professor J. A. Flem .
ing in a letter to the Times of a recent date. The pro
fessor writes : - . “ As the subject of wireless telegraphy
has not yet apparently lost interest for the general reader,
I venture to ask a little space to make known for the first
time some recent achievements by Mr. Marconi, which
have astonished those who have been allowed to examine
them. Every one is aware that in his system of electric
wave telegraphy an important feature is theemployment
of an elevated conductor, which generally takes the form
of a wire suspended from a mast. When Mr. Marconi
attracted attention by his feat of establishing communica
tion across the Channel without wires, critics raised a not
altogether valid argument against its commercial utility,
that a wave or signal sent out from one transmitter would
affect equally all receivers within its sphere of influence,
and her ce the privacy of the communication would be
destroyed . No one felt the force of this objection more
strongly than the distinguished inventor himself, whose
original work has caused so many others to attempt to
follow in his steps. For the last two years he has not
ceased to grapple with the problem of isolating the lines
of communication , and success has now rewarded his
skill and industry. Technical details must be left to be
described by him later on , but meanwhile I may say that
he has modified his receiving and transmitting appliances
so that they will onlyrespond to each other when pro
perly tuned to sympathy. I am well aware that other
inventors have claimed to be able to do the same thing,
but I do not fear refutation in saying that no one has
given practical proof of possessing a solution of this pro
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blem which for a moment can compare with that Mr.
Marconi is now in a position to furnish .
“ These experiments have been conducted between two
stations 30 miles apart, one near Poole in Dorset, and
the other near St. Catherine's in the Isle of Wight. At
the present moment there are established at these places
Mr. Marconi's latest appliances, so adjusted that each re.
ceiver at one station responds only to its corresponding
transmitter at the other. During a three days' visit to
Poole, Mr. Marconi invited me to apply any test I pleased
to satisfy myself of the complete independence of the cir .
cuits, and the following are two out of many such tests :
Two operators at St. Catherine's were instructed to send
simultaneously two different wireless messages to Poole,
and without delay or mistake the two were correctly re .
corded and printed down at the same time in Morse
signals on the tapes of the two corresponding receivers at
Poole.
“ In this first demonstration each receiver was con
nected to its own independent ærial wire hung from the
same mast. But greater wonders followed . Mr. Marconi
placed the receivers at Poole one on the top of the other,
and connected them both to one and the same wire, about
40 ft. in length , attached to a mast. I then asked to
have two messages sent at the same moment by the
operators at St. Catherine's, one in English and the other
in French. Without failure each receiver at Poole rolled
out its paper tape, the message in English perfecton one,
and that in French on the other. When it is realised that
these visible dots and dashes are the results of trains of
intermingled electric waves rushing with the speed of
light across the intervening 30 miles, caught on one and
the same short ærial wire, and disentangled and sorted
out automatically by the two machines into intelligible
messages in different languages, the wonder of it all can.
not but strike the mind.
“ Your space is too valuable to be encroached upon by
further details, or else I might mention some marvellous
results, exhibited by Mr. Marconi during the same de.
monstrations, of messages received from a transmitter
thirty miles away, and recorded by an instrument in a
closed room merely by the aid of a zinc cylinder, 4 ft.
high, placed on a chair. More surprising is it to learn
that, whilst these experiments have been proceeding
between Poole and St. Catherine's, others have been tak .
ing place for the Admiralty between Portsmouth and
Portland, these lines of communication intersecting each
other ; yet so perfect is the independence, that nothing
done on one circuit now affects the other, unless desired .
A corollary of these latest improvements is that the neces .
sity for very high masts is abolished. Mr. Marconi now
bas established perfect independent wireless telegraphic
communication between Poole and St. Catherine's, a dis
tance of thirty miles, by means of a pair of metal cylin.
ders, elevated 25 ft. or 30 ft. above the ground at each
place.
“ I need not enlarge on the possibilities thus opened
out for naval and military purposes. The importance of
this practical solution of the problem of independent
electric wave telegraphy, in which eich wireless circuit is
as private as one with a wire ,is obvious without comment.
My desire is solely to mention the above facts for the
benefit of general readers, whose minds will thus perhaps
be eased of any doubts lest this brilliant application of
electrical discoveries should, like some others, fall short in
satisfying the requirements of practical use , and be rele
gated to the region of imperfect inventions or un
fulfilled hopes.”

THE Model ENGINEER for October 15th contained
the prize article on " An Amateur's Electric Light
Plant " and other interesting items. Did you get it ?

Driving Small Dynamos by
Spur Gearing .

By D. W. G.
dynamo machine by direct coupling to the crank
shaft of a small engine, it is not often convenient
to do so. Very small steam engines can , if suitably de.
signed, be run at speeds equalling even that at which it
is necessaryto drive miniature dynamo-armatures, reaching ,
perhaps, some 3000 revs. per minute; but the question of
wear and tear, excessive at such high velocities, has to
be considered, and usually it is with results unfavourable
to the adoption of direct coupling.
Model dynamo builders who aspire to constructing re
duced facsimiles ( if only in appearance) of modern
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Fig . 1 .
electric power plants , may easily overco ne the difficul.
ties referred to by making use of spur gearing. Two
methods are shown here ; that as represented in Fig. 1 ,
although slightly less mechanically efficient than the
second, being suitable when available space is small and
both engine and armature-shafts must be kept in line,
whilst that as in Fig. 2 may be advisably adopted where
such conditions need not be observed . In both cases, of
course , the ratio of gearing should be governed by the
requisite speed of the dynamo and the economical speed
of the motor to be employed. A practical example may
be of assistance. By means of a vertical steam - engine
running at a speed of 500 revs . per minute , it is re.
qrired to drive an armature shaft at 2,700 revs. per

Fig. 2.
minute. In such an instance, if the first method of
gearing were used , a 28-toothed wheel might be keyed
on the tail end of the engine shafc E, a 12- toothed
pinion and a 28 -toothed wheel on the counter -shaft C,
with a 12 -toothed pinion on the armature -shaft A. The
ultimate speed would then be 2,714 revs. per minute,
28
since the ratio of wheels to pinions is 12 = 2:33 and
500 X 2'33 X 2:33 = 2,714 —a result sufficiently accu .
rate for all ordinary purposes .
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With the simpler form of gearing it would be merely
necessary to secure - say, a 54 -toothed wheel on the crank
shaft and a 10 -toothed pinion on that of the dynamo
armature. The wheel on the engine would have its teeth
cut upon the inside of the rim, so that both shafts should
run in similar directions, and also that space should be
economised as much as possible .
The gear should be fitted with an oil-bath , in order
that the wheels may be properly lubricated whilst
running.
A useful - and, it is believed, original - rule for deter
mining the requisite diameters of “ blanks ” for cut gear.
wheels and pinions is as follows :
PN
D =
3'1416 ) + ( P.6)

Where
D = Diameter, in inches, of blank.
P = Pitch, in inches, of teeth.
N = Number of teeth.
PN
3'1416 ,
and the diameter of the line marking the bottom of teeth
PN
will equal
1416 ) – ( P -8).
( 3.1416
These proportions are in accordance with the princi
ples laid down by Professor Unwin.
The diameter of the pitch circle will equal

For the
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( Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6 ,, Farringdon Avenue
London , E.C. , by remitting the published price and cost of
postage.)
Second Edition.
THE LOCOMOTIVE OF TO- DAY .
London : The Locomotive Publishing Company,
102A , Charing Cross Road, W.C. Price 25. 6d .
Cloth. Postage 3d.
The estimate we had formed of the usefulness of this
book , when it made its first appearance a few months
back , has been handsomely endorsed by its readers, with
the result that a new edition is now before the public.
This is a considerable advance on the previous issue in
several details, including additional notes and illustra
tions. A new item of greater importance , however, is a
set of three sheets of working drawings of a four-wheels
coupled bogie express locomotive for the Great Northern
Railway, which ought to prove extremely handy for
reference.
WORKSHOP MATHEMATICS. Parts I. and II. By
FRANK CASTLE, M.I.M.E. London : Macmillan
and Co., Limited. Price is. 6d . each Part, Postage
2d . each Part.
It cannot be said that the author of these two compact
little volumes falls short in his production from whathe
sets out to perform . On the other hand, it is a question
whether the title is not a little deceptive ; for it is cer.
tain that the average artisan , for whom this work is
primarily intended, never expects to deal with a tenth
part of the mathematics dealt with herein. Studied, not
alone, but with the aid of an intelligent teacher , who
could use the very practical examples given to their best
advantage, a man night soon become awell-versed arith
metician, which is not the least of the steps to higher
things in the “ shops.". The first part deals more parti
cularly with fractions, decimals, simple algebra, and the
mensuration of areas. The second part treats of duodeci.
mals, logarithms, the slide rule, the theory of measure
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ments of areas of regular figures and solids, equations,
and the uses of squared paper. It will thus be seen that
the ground is fairly well covered, and, being practical ,
should have a considerable sphere of usefulness, espe
cially in evening schools and the like.
HOW TO MAKE AND HOW TO MEND. By “ AN AMA
TEURMECHANIC .” London : Swan , Sonnenschein
and Co. , Ltd. Price 2s. 6d. nett. Postage 4d.
This is one of those interesting books with innumer.
able recipes and “ dodges ” of allkinds, which invariably
comes in useful if kept always handy. At the same time
there is less of the “ mend ” than the “ make " in it, and
while a great many hints and a variety of methods useful
to an amateur mechanic are given, there is also an
amount of general information not easy to find in so con
venient a form . On the whole the volume is one the
" Jack of all trades ” should have at his side, and we have
little doubt he will find it pretty constantly in use .
YACHTING HINTS, TABLES, AND USEFUL MEMORANDA .
By A. C. FRANKLIN , London : E. & F. Spon ,
Lid ., 125, Strand , W.C. Price is. Postage id .
This tiny pocket book , which, however, contains over
one hundred pages of very useful matter, should be in
the possession of every yachtsman of whatever degree.
Even the model yachtsman , who aspires to the proper
comprehension of many of the technical details of his
craftship should have it. Full descriptions with techni
cal terms are given of both sailing and steam yachts ;
hints on choosing a yacht ; facts about boilers, rules,
ropes, anchors, buoys, and a hundred other items are
included in this comprehensive booklet.
PRACTICAL ELECTRICS. Price 35. 6d. Postage 3d.
RUHMKORFF INDUCTION COILS.
Price 2s.
London : E. & F. Spon , Ltd. ,
Postage 2d.
125, Strand , W.C.
Although not new books, the above are two practical
volumes which should be useful to amateur electricians .
Mr. Norries' book on Induction Coils is a very thorough,
up -to-date description of the induction coil, and would
be a valuable help to those interested or engaged in
making such apparatus.
ELECTRIC WIRING TABLES. By W. PERREN MAYCOCK,
M.I.E.E. London : Whittaker & Co. , 2, White
Hart Street, Paternoster Square, E.C. Price 3s. 6d.
Postage id.
A little book of this kind is undoubtedly wanted by
electric -light fitters. It is of a size to fit in the waistcoat
pocket, is well bound in a neat green leather cover, and is
admirably printed . The price may seem somewhat high ,
and as a set off against this, it must be stated that adver
tisements have been cut down to the lowest point, and
the book is, consequently , much more handy, and the con
tents accessible. Electrical engineers of all grades should
find a use for this little work , which is crammed with
useful electrical memoranda .
THE A.B.C. OF ELECTRICITY . By WM . H. MEADOW .
CROFT. Sixth Edition. Manchester : John Hey.
wood, Deansgate and Ridgefield. Price 25. od .
Postage 3d.
The fact that this little primer is in its sixth edition is
good evidence that it has been found useful; but we can
not altogether endorse the author's opinion that there is
anything like a dearth of text-books on the subject of the
elementary study of electricity - at any rate, so far as this
country is concerned. On the other hand, he does him .
self an injustice in suggesting that this little volume is not
“ a scientific work ,” for while some of the analogies used
are a little far-fetched , they are at least to the point, and
-as far as analogies go - assist the young student to com
prehend the subject. We do not think this text-book
should be studied by the uninitiated without the guidance
of a competent teacher.
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Model

Railways .

V.-Mr. R. St. J. Willans' Model Railway .
E are indebted
We Williansforthe following interesting details of
his model railway, the photographs being kindly
supplied by Mr. F. Moore :
" I have got two locomotives on my model railway ,
which is built to test the capabilities of these engines,
one being a Midland model, and the other a South
Western . The Midland engine was built by Bedford and
Co. , go, Shaftesbury Avenue, W.C , and has cylinders
If ins. bore, by 27 ins. stroke, with 64 ins. coupled
wheels, and 70 lbs. working pressure. The boiler is fed
by a band pump in the tender, the engine being
fitted with a steam brake, and the tender with
a hand brake. The London and South -Western model

November 1, 1900 .

“ The Midland is not quite so powerful as the other, the
cylinders being & in. less in diameter ; but she is an excel.
lent engine, and has always given greatest satisfaction ,
and steams splendidly. She can pull me with a load of
ten trucks at a speed of 5 milesan hour on the level.
The ' record ' speed, with myself on the tender, for the
whole distance of my track (timed with a chronograph )
being 230 yards in one minute three seconds, with a
slow down ' round a curve. The real length of my
track is 240 yards, butat one end I have got a turntable
anda siding which takes up about 10 yards, so I only
work about 230 yards for trying the engines on. I may
say that I have been pulled along by theMidland loco on
a level for 25 yards at the rate of slightly over 12 miles
an hour, and the engine never dropped in steam during
the run (coal being the fuel burned )."
[NOTE.-- The South -Western model shown in the photo.
graph below is on view ,at the time of writing, at
Mr. F. Moore's, 102A, Charing Cross Road, W.C.)
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MR. WillANS' Model SOUTH -WESTERN LOCOMOTIVE .
was built by H. Skelton & Son, Woodbridge Road,
Guildford, Surrey, and has a very large boiler, with 100
lbs. working pressure. The cylinders are 1 % ins. bore,
24 ins. stroke, and the driving wheels (four-coupled ) are
658 ins. diam. There are two feed pumps, one in the
tender worked by hand, the other worked from the driv
ing axle by an eccentric. There is a hand brake on the
tender.
“ I find coal much more satisfactory as fuel than char.
coal, but, of course , the tubeshave to be swept out occa
sionally when using coal. Anthracite coal makes excellent
fuel when you have got it alight, but I find ordinary steam
coal quite satisfactory to work with.
“ The South -Western engine is powerful enough to pull
three men along a level track with ease, and will run at
a high speed with a load of one man . I find no diffi.
culty in maintaining steam with a good fire ; the engine
will even make steam when running, if not worked too
hard .

The practicability of the production of Röntgen rays
by à battery current has been demonstrated by Mr. J.
Trowbridge at the Jefferson Physical Laboratory with an
installation of 20,000 storage batteries, giving an electro
motive force of over 40,000 volts, and a comparatively
steady current through a large resistance. He has suc
ceeded in obtaining Röntgen rays of exceptional brilliancy
with the aid of this electro-motive force, which, moreover,
yield negatives of great contrast, showing traces of the
shadows of ligaments and muscles. The great ad.
vantage of this new method of generating the rays is the
possibility of exactly regulating the current and difference
of potential which is necessary to excite the rays. When
the Röntgen -ray tube is first connected to the battery
terminals no current flows ; it is necessary to heat the
tube with a Bunsen burner. At a certain critical tem.
perature the tube suddenly lights up with a vivid
Auorescence, and the rays are then given off with great
intensity.- The Engineer.
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certain quantity of this was mentioned as being required.
It will be advisable at the present time to mark out both
the shield and the stand, so that the material may be used
to the best advantage. The plate is 57 ins. square, and

By A. O. WOODWARD .

( Continued from page 254.)
' N the ordinary course of things we should proceed
IN with the sights, but as these can be adjusted more
accurately when the gun is mounted on the carriage,
I prefer leaving them until the latter is an accomplished
fact.
Both the carriage and mountings are, to a good extent,
plain , straightforward work , and as there is very little
mechanism , I do not think it will be necessary to describe
the process so fully as in the previous part of the article .
In the first place , patterns will be required, and of
these there must be six : the cylindrical shaped stand, its
cover, the part in which the gun swings (which we will
call the cradle), two shield carriers or holders (as there
are right and left, two patterns are necessary ), and lastly,
a pattern for coversof bearings.
Leave the base flange (Fig. 1 )* rather thick in the
pattern , otherwise it may warp when casting. A core of
i ins. diam. must also be allowed for in this pattern .
The pattern for cover should not be made to the exact
outline, but as plain as possible, to ensure a clean cast
ing.. The dotted lines show the continuation of this part
within A, for the purpose of holding the tapered plug of
the cradle.
The cross section of the latter is given in Fig. 2, and
needs no explanation , except that the shoulder is a steel
ring, and the reason for this ring will be given later.
The shield carrier being rather a peculiar shape, three
views are given in Fig . I and Fig. 2, these show
ing the side, front, and top respectively . Choice of
metal for these parts is left to the reader. In the model
I have by me the cylindrical stand and cover are con .
structed of gunmetal, and the cradle and shield carriers
of brass.

MR. WILLANS' Model SOUTH -WESTERN LOCOMOTIVE
( INTERIOR OF CAB )

1962 1961

LSWR

MR. WILLANS' MODEL MIDLAND ENGINE AND GOODS TRAIN .
Whilst waiting for the castings, the plate to which the
stand is bolted can be proceeded with. This is made of
f.in. sheet brass. In a previous part of this article a
* The drawings here referred to will be found on p . 153,
July issue.

after cutting should be filed flat on both sides. If the
brass is rolled true, very little filing will be needed. An
application of pumice stone and water will remove all file
marks, and then emery paper and oil will give the re
quired finish. When using the latter, keep the " grain ”
quite straight ; any wavering will give the plate an uneven
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appearance. The edges are bevelled to a sharp edge, and
I will mention one way by which an even and straight
bevel can be obtained .
Construct a box of 1- in . stuff, which will allow the plate
to rest in it diagonally, with one edge level with the top
of one side of the box. It can then be filed, the opposite
side of the box acting as a guide to keep the file level.
Treat each edge in a similar manner. After one side has
been done, the plate will lie a little lower in the box, so
this must be reduced correspondingly. Polish the edgesat
the same time with a buff, lengthways, not across the
edge. The holes for the screws and bolts must be left till
the stand is finished .
The bore in the stand may be either turned out or left
rough. The former is to be preferred, as it allows of
more accurate fixing in the lathe. No great accuracy is
required , and so it can be done down from both ends to
the requisite diameter.
Now turn the wood pattern of this part to fit tightly into
the bore, with the centres marked on both ends. Use the
wood projecting from the ends for chucking, and then
proceed to turn the exterior. When turning the under
side of flange, cut the metal away a little towards the
centre to ensure it fitting truly to the plate. The fange is
rounded off towards the straight part of the cylinder, not
left square. This is shown by dotted lines, owing to the
bolts obscuring it in the drawings.
The upper end has a shoulder turned on it , and is then
screw - cut to receive the cover : use the same pitch of
thread as in previous work. Observe that the shoulder
be left square, or, preferably, undercut, so that no joint
may be observable between the stand and cover . Before
removing the casting from the wood, mark a circle on
under side of the flange for the bolts. The holes should
be in the centre of the flange, or a little towards the edge.
Now lay out eight points at equal distances on the circle,
and drill holes with a full 78 -in. drill. The burrs can be
taken off while in the lathe, and the whole casting
polished .
Fix the lug of the cover in the lathe, and shape as
much as possible while in that position. The reader
must clearly observe the little vertical projecting rim t
, he
inner side of which is shown by dotted lines. The
shoulder at the top of the cover must be clearly defined
from the portion which slopes up to it. The top of the
shoulder must be quite flat ; this will be better if left
until the taper boring is done. The curves should be done
by hand, not with the slide- rest, and must have a nice
sweep without any ruts whatever. The small curved
recess can be finished off with a small round ble if the
necessary sharp curve cannot be obtained with a turning
tool.
On no consideration remove the work from the lathe
until the boring has been done. The correct adjustment
of the slide-rest for the purpose may, perhaps, not be
obtained at the first cutting, though care should be taken
not to setit at too great an angle at first. Usea small
half-round L -shaped boring tool, one long enough to cut
right through at one operation. After this has been done
remove the work from the lathe, and turn a piece of hard
beech to fit tightly into the bore, leaving the thinner taper
end projecting a couple of inches so that it may be sup
ported by the tailstock , and at the same time leave suff
cient room between the tailstock and the work for the
slide-rest.
It will be advisable to turn the wood while fixed in the
3 -jaw chuck, so that it will not be necessary to remove it
after it has been accurately turned. If this plan is adopted ,
the taper must be turned with the thin end towards the
tailstock, and be of such a thicknessas to allow the cast
ing to fit tightly on it, and also allow it to touch the
chuck, so that it cannot be forced further back when
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cutting the thread. Further description of this part is
unnecessary, as every detail and outline is given in the
drawings. A set- screw passes through the cover into the
cylinder and prevents any movement after the two parts
are tightly screwed together. An English cock -screw ,
gauge 18, will do nicely for the purpose ; the head is
countersunk, and so placed in relation to the bolts in the
bottom flange that it may face either directly forwards or
backwards.
The bolts should be made next. The size is given,
and care should be taken to finish them as well as possible,
as they are very conspicuous.
Mark the centre of the brass base- plate, and scribe a
circle the same diameter as that forming the centre line
of the bolt holes, and then mark out the holes for drilling.
The bolt heads are hexagonal and brightly polished ; the
nuts are screwed on from underneath , and can be left
rough from the file. Eight more holes are needed to
secure the base plate to a board ( temporary at present),
and before chamfering them a pattern of the brace.
screw the reader intends to use should be obtained , and a
chamfering tool made of such dimensions as will allow
the heads (after being polished) to fit in a correct manner.
In the model illustrated the screws are placed two and
two in the corner, about 1 % ins. apart. This, of course ,
is a matter of taste, though it is advisable, owing to the
space between the edge of the flange and those of the
base -plate being rather narrow at the centre of the base
plate edges.
Whilst constructing the bolts and nuts, it will be as
well to make two extra ones of similar size to secure the
lower shield to the carrier . These will require polishing
all over.
The side view of the cradle is given in Fig. 1 , and both
sides are exactly the same. The section is shown in
Fig. 2.
Unless the pattern of this part is very nicely made, so
that it may free the sand, a poor casting will result.
Therefore, I think it will be as well to construct it so that
there may be plenty of metal to allow for irregularities.
The two inner faces should be sloped outwards. It will
not be necessary to make any allowance for the bearings,
as these are filed out. The tapered plug is turned first,
and the casting is fixed to the face plate in the following
manner.
Place a piece of wood until it fits tightly between the
two cheeks of the casting, about 5 ins . long, and bore a
hole at each end for a bolt. Then two pieces, % in.
thick , passing over the outer faces of the cradle, are
screwed to the inner piece, and the whole bolted to the
face- plate.
Adjust the casting until the plug runs fairly true, and
set the slide-rest to the same angle used when boring the
stand, to ensure the plug being the same taper as the hole
in the latter part.
The length of the plug is 2 ins.; 3-16ths in. of this is
turned straight for the reception of the steel ring, and the
shoulder forming the under side of the cradleperfectly
square with it. The slide-rest must be put square again
before attempting to do this work.
Previous to this, however, turn the plug until it fits
into the hole, leaving & in. projecting, that is 1-16th in.
more than we require for the steel ring.
While the cradle is still mounted in the lathe, apply
some crocus powder (not emery) and oil to the tapered
hole, and then run the two together, holding the stand
firmly by hand. Allow them to grind till exactly 3.16ths
in. left for the steel ring. Now for my reason for making
these parts separately.
The reader will notice that the cradle is rectangular in
horizontal section , and is rounded off towards the plug.
Those who have had any experience at turning will know
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how difficult it is to round off a casting, especially if it
has to be worked up to a shoulder, and to obtain a nice
clean effect.
Then , again , should the cradle have any shake or
swing too easily, the thickness of the ring can be re
duced, to obviate the necessity and trouble of chucking
the cradle accurately in the lathe again . The rounding
off can be done roughly with the slide rest , and then
will require to be finished by hand , either with a turn .
ing tool or a large smooth file. The last is by far the
safer plan, though, to obtain the accurate result
wanted, it will require holding very steadily. Unless
this is done, the edges are not left sharp , but have, so to
say , a further rounded appearance. A little practical
work will soon illustrate what is meant. When this
process has been done, and the work polished with emery
buffs , which require holding quite as steadily as the
file - we can unchuck the casting and proceed to fit the
steel ring before filing the cradle to shape.
A mild steel forging or a piece of t-in . steel will be
required. It can be made of brass, but the steel forms
a contrast , and also a better division between the cradle
or stand .
It must be turned in precisely the same manner as the
recoil top-ring was done, mounting it on wood after turn .
ing the interior and one side. It is held in position on
the cradle plug by four screws, the longest left of the
selection obtained . Countersink the heads, and then
polish the work bright.
Be careful, while polishing, to keep the face quite flat,
and not round the edges with the buffs used .
When the ring is applied, if the cradle swing too easily,
or has any shake in the stand, a little should be taken off
the ring on the under side, not that which fits up to the,
cradle. This should be done gradually until the cradle
swings freely, not easily.
Now proceed to file the two outer flat sides of the
cradle. These are 178 ins. apart, and must be perfectly
perpendicular or parallel with the vertical outline of the
cylindrical stand. . This first step towards shaping the
cradle will require extreme care and frequent measure
ment to ensure each side being parallel with the other,
and at equal distance from the centre of the cradle. The
distance from back to front in the narrowed portion ( the
parallel edges) is if ins. ; these must also be perpendicu
lar and at equal distance from the centre. Before pro
filing any further than described, the inner faces must be
done. The section is given in Fig. 2. Before commenc
ing, the steel strap and cradle pins must be taken off the
gun to bave the cradle fitted to it. It is advisable to do
this, than to attempt to do the fitting while the strap is on
the gun .
The shaping of the inner part is a matter of careful and
steady filing, and I cannot give any hint to obtain a better
result than will be forthcoming by the above process.
Mark the exact outline on back and front, and keep
each face parallel with the opposite one, and also square
with back and front. Use the vernier gauge frequently
to guard against filing one side thinner than another, and
also try the steel strap often , until a good square fit is
obtained between the shoulder and the sides of the
cradle . The finishing can be done by holding a stout
emery buff with both hands and polishing in such a
manner as to obtain a continuous “ grain from one side
to the other.
As the two sides are exactly alike the profiling can be
done by both at once, working straight across. Mark the
outline on both sides and keep to it, never filing beyond.
The reader will clearly see from the drawings how the
cradle is prepared to receive the shield holders. The
surface for these is quite flat and square with the sides.
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We have now arrived at a part, or rather parts, which
will require most careful fitting --the bearings.
In this
case we have also an alternative. They may be con
structed according to the drawings, or like engine bear .
ings, with brasses.
I should advise the design given. It is certainly
stronger, and will be less liable to give when boring the
bearings.
First see that the tops of the two sides are most accu .
rately filed and perfectly horizontal, so that the gun may
swing without being on the “ skew .” It will be as well
to place the cradle and carriage on a level surface, and
then apply a spirit-level across the top to ascertain that
everything is as it should be. If so , mark out both on the
sides of and across the top the metal to be filed away.
Do the work (across both sides at the same time) with a
square file, leaving for the present the recesses into which
the flanges of thecovers fit. Then cut the recesses with
a small file of the requisite thickness with both sides
ground smooth, using only the edge to cut with. The
reader can then - using the bottom of the recess already
done as a guide -cut the slots to the necessary depth.
This file, naturally, will not finish the work quite
square, but it will do what is equally important -not cut
the recesses unevenly or wider than they require to be.
A small square file and a thin flat one can lastly be used
to finish up to the lines drawn.
In commencing the covers, file the sides of each first
-not to the requisite thickness, but just sufficiently to
remove any marks and allow of the outline being marked .
It is not necessary to mark out the upper curved portion ,
as this can be done far more satisfactorily when the
centres for drilling the bearings are laid out. Careful
fitting and frequent testing will be essential to obtain a
nice fit all over, though itis not necessary or advisable for
them to fit tightly. The peculiar form of the bolts will ,
no doubt , have been noticed. They are threaded into
the projecting flange of the cradle only, so that they may
be easily removed , and continued in the form of a stout
pin to hold the covers in position. This will be found
amply strong enough if this pattern of cover has been
adopted. The bolts are hardened and tempered , and
each fitted with a loose collet to prevent abrasion of the
cradle by the bolt heads. Drill holes through the cradle
and cover at one operation , with a drill the same diameter
as the pin continuation of the bolts, and then remove
the cover and tap ihe holes through the cradle flanges to
the correct pitch. Before replacing the cover, remove any
abrasion round the holes both on the latter and the
cradle. After the bolts are screwed in , the sides of the
cover can be finished off level with the outer and inner
faces of the cradle.
The centres for the bearings will now require most
carefully and accurately working. First drill them out
with a 3-32nds in. drill, and finish off with a cutter shaped
like Fig. 5 (tools)... It must be the exact diameter of the
strap pins. Use a little oil with the cutter, and it will be
found to cut a nice clean hole.
I do not know of any other shape of cutter which will
do the work so satisfactorily. A twist drill is out of the
question, for it will either strain or tear the covers.
The curved top of the cover, having been marked , can
next le filed. This operation , after filing nearly to the
line, can be better done by holding the work in the hand,
and using a small smooth tile. Observe that the junc
tion between the curves and the cradle is in a nice straight
line, and that the surfaces meet evenly.
Fig. 4 needs a little explanation. It is made of %-in .
strip steel, and should be marked out first and then
a hole drilled in the position for the square.
( To be continued .)
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Design for a Model Torpedo
Boat Destroyer . *
By David Kidd.
CHE accompanying drawings show the complete
general design of a torpedo boa : destíoyer model.
THIE
5 ft. in length , 6 ins. broad, and 4 : 4 ins. deep,
planned to attain the highest speed consistent with the use
of well- tried and reliable engines, boiler, and furnaces.
All the length allowable under the conditions has been
taken, because length is the great factor for speed ; the
other proportions are based on those of actual destroyers,
as are the lines (Figs. 1 and 2). Everything aboutsuch
a boat must be as light as can be obtained. The lighter
the boat when steam is up and she is ready to sail, the
faster will she go. Towards this the hull is made from a
block of yellow pine, dug out to suit the position of
engines, boiler, and blowlamp.
The propellers, 3 % ins. diam ., are on separate shafts,
as in an ordinary twin -screw steamer ; each shaft is
driven by a slide- valve engine, 58 in. diam . cylinder by
in , stroke, and having a slipper slide instead of a con
necting rod . As the centre of the shaft is only i in. off
centre line of the vessel the propellers over lap, and so
are placed to clear each other, as shown by Fig. 3. The
shafts droop vertically as they run aft, so as to give a good
immersion to the propellers. The object of having twin
screws at all is that a single screw boat is very apt to cap:
size through the re-action of the propeller blades, and
another reason is that greater speed can be obtained.
The propellers are at the same ime kept close to the
centre line of the boat for the purpose of nullifying the
effect upon the steering, which a revolution or two more
in the one engine than in the other would have.
Steam is supplied to the engines from a 12 - in. tubular
boiler, at 75 lbs. pressure. This boiler has ten 72 - in .
cross tubes in the furnace, which has a heating surface
of 130 sq. ins. The boiler is really a compromise between
the ordinary style and a water tube boiler ; the latter
holds so little water that a feed pump is an absolute
necessity, or the tubes would burn out in a very short
time. So it was decided to put the weight of feed pump,
etc. , into a boiler that could keep up steam for a reason
able time without refilling Water tube boilers are un .
satisfactory on other grounds - failure of teed supply, the
regulation of feed supply, & c . In fact, its use has not
yet been sanctioned by experience in model steamers.
The boiler is stoked by means of a benzine blow
lamp working under pressure, and capable of giving an
enormous heat. The steam . and water gauges on the
boiler are placed at the after end -- i.e, as faraway from
the flame of the lamp as possible, so that they cannot
be accidentally burst when placing the lamp in position
after lighting or when taking it out. For much the same
reason , the gauge on the lamp container is placed at the
fore- end. The after funnel is for the exhaust steam and
ventilation to the engine room ; the centre one, through
the top of the boiler, takes away the products of com .
bustion in the furnace, the while the forward one sup .
plies air to the lamp burner. An engine hatch, 58 in.
from the boat's side, runs the whole length of the ma.
chinery space ; any part of the machinery, boiler, or
lamp can be taken out through this hatch, while at the
same time loose water which may get on to the deck
is prevented from getting inside. Hatch covers which
are level with the deck would never keep this out , and in
å fast boat of this description there is always a lot of
spray made when going through lumpy water.
* Awarded a prize of £oi ios, in our recent competition.
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The turtle deck and conning tower and bridge shown
forward are purely to make the boat look like a T.B.D. If
I were to build her myself as a purely racing steamer, I
would do away with this, although the weight is very
small and it adds much to the appearance, while, as
arranged, it forms the fore- end of the machinery hatch.
The distance between the fore - end of the container and
the fore end of the hatch ( see Fig. 3) allows the lamp to
be drawn forward so as to clear the boiler furnace before
being taken out of the boat, & c. It will also be seen
that the digging out of the hull is to be done very care
fully, the engine seat, lamp container seat, and boiler
stools, as well as the part where the shafts leave the hull,
being all arranged to form part and parcel of the wood
hull. This really saves an enormous amount of trouble
in fixing down the engines and boilers ; and, indeed, it
is half the battle in building any such model steamer.
The hull is the first thing that should be made. It
will require a block of the best quality yellow pine,
5 ft. long , 6% ins. broad, and 5 %8 ins. thick, free from
knots, shakes, and sap wood . If any reader is unable to
obtain suitable wood , I will get it for him. Then make
moulds of thin wood, about 1-16th in. thick, all round
the outside of the sections 1 , 2, 3, 4, & c. , in Fig. 1 ,
after you have enlarged these on a piece of tracing.
paper and full size by means of the scale . Then
plane the block of wood dead square, and not less
ihan 6 ins. by 5 ins., although a little over does not
matter so long as it is really square and of the correct
length- 5 ft. Now, from Fig . 1 , measure the distance
between each section , which will be found to amount to
6 ins. Mark this off on your block, squaring each section
all round on each side ; then draw in the centre line on
the ends. Then measure the height of each section above
the base line to the deck, from Fig. 1 , and mark them off
from the bottom edge of the block on each side ; also do
this for the keel line ; then put in the outline of the
stern , and stem and draw in the sheer, keel line, and bow
by means of light battens pinned to the block , and run.
ning through the respective series of spots, and then cut
out the sheer plan by means of a band -saw , if you have
access to one, or by means of plane and chisel. In any
case, the deck , sheer, and line of keel, stern , and stem ,
will require to be planed nicely to shape as in Fig. 1 ,
only, of course, the sections will still be square. Now
draw in the centre line at deck and keel by means of a
whole length straight edge catching the centres at each
end ; square the sections across the deck , and then mark
off the deck half breadths on each side of the centre line
at the sections. These dimensions can be obtained from
either Figs. I or 2. Then draw in a line 5-16ths in. out.
side these deck half- breadths, all round the deck , and cut
the block out to this shape. The 5.16ths in. allows for
the " tumble -home" of the boat's side, i.e., she is broader
at the water line by * in. than at the deck , and if you
were cutting the block out to the deck outline, she would
be too narrow to suit the sections. The form of the bull
may now be shaped by means of the section moulds made.
The centre line is, of course, drawn on them, as also the
deck and keel level, and the size of the block all round is
gauged out with a 12 -in . sharp gauge until the shape of
the section on the mould fits exactly, while the centre,
keel , and deck level lines all coincide exactly ; special
moulds to form the boring when the propellers emerge
from the hull, will require to be made for sections at D,
C, and B ( Fig. 1 ). These are simply for the purpose of
getting this part, between sections 7 and 8, to the
correct shape , and are made of the same stuff and in the
same way as the moulds previously mentioned . Special
attention is directed to the shape of the foot of section C,
being hollow . This results from the angle at which the
after part of the boat's keel joins the level part amidships;
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it helps to steady the course of boat where the dead
wood is mostly all cut away, as in this case. When the
block has all been shaped out at each section, cut away
the superfluous wood between each section with chisel,
and plane until the whole forms one fair sweep from stem
to stern without any lumps or “ holes ” in the curves. The
plane marks should then be scraped out with a steel
scraper, thereafter carefully and thoroughly rubbing down
with No. 2 sand paper, finishing with No. o . The used
pieces of No. O should be carefully preserved for rubbing
down each successive coat of paint.
The hull should now be dug out. This should be
done solely with a 72 -in. gouge and a 4.in. chisel, as in
using the brace oneis very apt to go through. The best
way to get the positions of the various parts which have
been arranged to be left thick, flat across the top, & c. , is
BOILER

The sides
the after end of the boiler at about M.
at the corner of the deck extend in 56 in. , and
are shown in Figs. 6, 7 , 11 and 12. The amount of
wood left after digging out is shown black in the profile
( Fig. 3. )
After this is completed , the whole of the inside of the
hull should receive four coats of knotting and prepara .
tionsmade for painting the outside. The best way to
get the finest possible finish is to use a paint made by
mixing dry colour with French polish to the consistency
of cream , grinding it down on a sheet of glass with a
palette knife, then addingmore polish until itis of the
consistency of ordinary milk ; then strain it through a .
clean linen rag into a clean stoneware pot. Paint made
in this way should be fresh every day, as old stuft dries.
up quickly, besides accumulatingdust and dirt of all de
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BOILER FOR MODEL TORPEDO BOAT DESTROYER.
to make a fore and aft mould to the shape of the inside
scriptions. This T.B.D. is to be painted black above the
profile of Fig . 3, taking care to mark on it the deck -level
water-line and red under it ; therefore, give the whole
at bow and stern , as also the correct position of the out .
boat about six coats of paint made by mixing dry red with
side end of bow and stern, so that the mould can be
the polish , as described ; then allow each coat to
applied in the correct position of its length . The parts
thoroughly dry, and rubdown with used No. o glass-paper
forming the engine and lamp seats can easily be kept
between each coat. Then mark off and draw in the
level across by measuring down from each side of the
water-line with a pencil, and from the water -line to the
deck line and keeping each distance the same. The sides
deck give two coats of paint made by mixing drop black
of the boat should be dug out until just under %s in. thick ,
and polish . After this has thoroughly dried , give all the
outside of the boat one coat of thebestcopal boat varnish ,
except under the boiler, where it is & in. thick, and at the
points, K L M and N ( Fig. 3 ) where the side comes out
and when that is dry - which will take a week - rub it
and forms boiler stools and lamp stools ; each of these
down with powdered pumice-stone and water on a piece
only extends % in. in
fore and aft direction ; neither
of felt ; wash it and allow to dry, and you will find the
do they extend the whole distance up from the keel to the
result is equal to the finish of any of the models at ous
deck . The idea is shown in Fig . 7, which is a view of
exhibitions.
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The three-bladed propellers are, asbefore stated , 31 ins .
diam . and 6 ins. pitch. They should be built, not cast,
by boring a f -in . diameter brass boss in. through for
the shaft, and then with a saw cutting a drift into which
the propeller blade is set and brazed. These blades
should be of large area, and of hard rolled sheet brass
1•16th in . thick , baving all their edges sharp as a knife.
The } in. steel shaft is carried on a shaft bracket hung
on each side, as shown in Fig. 3, and formed of a strip of
I- 16th in. brass about 1 in. broad , fastened to the boat's
side and keel with wood screws. A 18 in. brass boss is
braced to the outer corner of these to take the shafts. It
will be noticed that the hull bas not been dug out in many
of these fastenings, so that there will be no trouble in
making suitable fixtures.
The engines are intended to be the 58 in. by 1 in . size ,
made by Whitney, and are connected to the propeller
shaft in the usual way. The exhausts are to be led , as shown

made as follows:-A circular doubling piece of brass } in.
thick is rivetted to the top of the boiler where the plug is
to come, 27 ins. to centre from fore-end. The plug hole,
72 in . diam ., is then bored right through, and then it is
tapped. A round piece of brass is then screwed so as to
screw into the holes, and is then screwed well in ; then
all but about 38 in . of what projects is cut away with the
file or saw, and a square head % in . by 38 in. filed out of
the remainder. This is a much better arrangement for a
filling plug than the milled screw abomination usually
fitted by dealers to model boilers. A steam -pressure
gauge about it ins. diam ., and indicating to 100 lbs., is
fitted at the after- end, and hangs down in the engine
space, so as to keep down the centre of gravity. The
water gauge should not be less than | in, diam ., as a
glass of less diameter is very difficult to keep tight. It,
as well as the steam gauge, is fitted to the engine-room
end of the boiler, so that the lamp flame cannot strike
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BENZINE BURNER AND CONTAINER FOR MODEL TORPEDO BOAT DESTROYER.
in Fig. 3, up after funnel. The engines are screwed to
the bed made for them when digging out the hull. Steam
is supplied by two 3-16ths in. S.D. copper tubes, led from
a T - piece, and the 38- in. valve connected to the boiler.
The boiler is completely shown in the illustrations ( Figs.
5, 6, 7 , and 8 ) . It is 12 ins. long, 3 : ins. diam . , with a
furnace 11 ins. long and 272 ins. diam ., and made of
No. 20 L.W.G. hard rolled copper, well rivetted with f-in.
rivets and brazed. The ten 72 -in. diam. cross tubes are
all spaced i in . apart from the after-end of the furnace,
and are of No. 22 L.W.G. solid drawn copper tubing.
The ends of the boiler to be made of double thickness.
When the ends are flanged and ready for rivetting, another
thickness of metal must be cut out and rivetted inside the
ends before they are finally rivetted up. There are also
four 3-16ths-in. brass stay rods binding the ends of the
boiler and the furnace together. Fig . 8 shows a detail
sketch of the style of filling plug adopted, and this is

and burst it when the lamp is being taken out or put in
place. The normal working pressurewill be about 70 lbs.,
but the boiler should be steam tested to 120 lbs. A % -in.
test cock should also be fitted, as shown in Fig. 7.
Before putting in the boiler the inside of the boat, from
the after - end ofthe boiler to the after -end of the benzine.
container, should be lined with sheet asbestos cemented
to the wood with shellac.
The blowlamp is shown in detail by diagrams 9, 10,
11 , and 12. The container is made just like a boiler, of
22 L.W.G. hard -rolled sheet copper, brazed and rivetted
with 78 - in . rivets. The burner is made of 18-in. solid
drawn copper tubing, coiled round a tube 1$ ins. diam .
outside, and 5 ins. long. The closed end of the coil
mes down over the end of the 1 in. tube, as shown ,
and a small needle hole, 1-32nd in . diam. , is bored in this
38-in. tube, in a line with the centre of the large l -in .
tube. This hole, that the vapour comes out of, must
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neither be more nor less than 4 ins , from the end of the
coil ( see Fig. 9 ), or the lamp will not burn properly.
After you have coiled this tubing, flatten it with a ham .
mer all over the coiled part, and then , before screwing it
to the valve, fill up the pipe with small pieces of copper
and steel wire, about i in . long, as at V ( Fig . 10) ; then
screw it into the valve bedding with red lead, to make a
perfect joint. The container has a 18.in filling plug of
The same construction as that used for the boiler. Next
put a Lucas cycle valve on the container, so that you can
pump air into the container ; then a gauge, to see that
you have no more than 12 to 15 lbs. pressure of air in
the container. There is a certain pressure between these
at which every lamp works best, and this can only be
found by trial.
This lamp is started as follows :-Three-fourths fill it
with benzoline; put the pump on the cycle valve, and put
about 12 lbs. air pressure into the container ; place the
lamp on the ground, and turn on the valve ; at once you
will notice some liguid benzoline squirt out of the small
vapour hole ; at once close the valve again ; then strike
a match, and set fire to the benzoline you see on the lamp
burner and on the ground, which will very soon make the
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The rudder is of brass, 1.32nd in. thick, and is hung
on two small staples driven into the stern for the purpose.
It is held in place by a brass spring tiller, brazed to the
rudder head , which engages in a nicked rack screwed to
the deck .
The deck, rudder, &c. , should be painted black , in
the same way as the top sides ; the hatch covers and
funnels should also be painted black in the same way ,
except that the final coat of varnish should be omitted.
My Wimshurst Machine,
How I Made It .

and

By A. BOOKER .
HE photo which accompanies this article is one
T'I which I have taken of a Wimshurst machine,
made entirely by myself. Below I give details
and measurements required to construct a similar ma
chine .
Baseboard . — This is of solid mahogany, 30 ins. by
1774 ins. by i in . , planed and bevelled. It would be
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burner hot. As soon as this is the case, gently turn on
the valve, so as to allow the benzoline to run out into
the coil, and if the burner is hot enough, you will at once
find the lamp burning with an intensely hot blue flame,
accompanied by a buzzing sound. You can now put it
under the boiler, and gradually turn on the valve as it
gets warmer.
One or two small staples driven into the heavy, thick
wood at the forward end of the boiler and the after end
of the container will keep them from sliding forward or
aft when pitching.
The deck is made of wood , 3 32nds in . yellow pine,
1-16th in. thick at the ends of the boat.' 'The hatch
coamings are formed of strips of mahogany ys in. thick
by / 2 in. deep, and are fixed to the deck' by means of
brass wood screws put in from the under side. The deck
itself is nailed to the hull with 22 in . brass pins, spaced
38 in. apart. The hatches are three in number, and are
simply formed of light tio or zinc plates, having lugs sol
dered on the under side to keep them in position. The
fore and after funnels are soldered to them , as previously
mentioned.
The conning-tower is made of wood , cut out of the
solid along with the turtle deck, and is screwed to the
sides and deck of the model with small wood screws .
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FIG . 8 .

cheaper and just as good if made of deal or pine, but it
must be perfectly dry and well finished. It may have
stout battens, screwed crosswise underneath, to prevent
any possibility of warping. Into this are mortised the
standards.
Standards. These are two in number, made of simi.
lar wood as baseboard . They must be perfectly smooth
and rounded , and to the dimensions shown on Fig. 2.
Two 7-16ths- in . holes must be bored in the places shown
for the driving and plate spindles respectively .
Driving Spindle, Pulleys, and Handle.The drive
ing spindle is 7-16ths in . brass rod ; each end is
screwed Whitworth for the distance shown, see Fig. 1 .
On this the pulleys, which are made of any hard wood,
8 ins. diam. , with a V groove, are screwed as shown at
P, P, in Fig . 1 . The spindle is then put into the
bottom holes of the standards, and on each end a round
brass nut, 1/2 ins. diam ., is screwed to keep it firm .
The driving handle H , Fig. 1 , made of brass to dimen .
sions shown, is then screwed outside one of the nuts, N.
Plate Spindle, Neutralising Rods, and Bosses. These
are shown complete with plates and neutralising rods
( Fig. 3 ). The spindle was the cause of a great deal of
trouble and experiment. I first tried 7-16ths- in. brass,
then 7-16ths.in. steel, both of which bent. The one
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which I now use, and which gives every satisfaction,
38.in. tool steel, turned down to 7 16ths in. at each end,
and screwed Whitworth thread. The washers (J , K, L,
M, N, O, Fig . 3 ), were made from castings, as also were
the nuts X and Y. The neutralising rods R , R, are 4-in.
brass tube, pinned into two washers, K and N ,slipped on
the spindle. The brushes are tinsel wire. The bosses
carrying the plates are made of sycamore to dimensions
given in Fig . 3.
Plates.-These are 26-oz. glass, with hole 3 ins. diam .
in centre, and are about 22 ins. diam . They were a source
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tical section through the plate, spindle, and washers, will
make it plain .
Sectors.-- As this machine was designed more especi
ally for x-ray work, it was necessary to put on a greater
number of sectors than would otherwise be required if
made only for long sparks. The sectors number thirty
six on each plate , and are made of tinfoil to the dimen.
sions shown in Fig. 7.
Collectors. These are 38 - in . brass rod , made as per
Fig. 5.
Points . — These are No. 22-in. gauge bare copper wire,
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DETAILS OF WIMSHURST MACHINE.
of very great difficulty to me. I tried all the usual ways
recommended to fasten them to the bosses, but none of
these were satisfactory. First, the great difficulty was to
get them true ; then some part of them would not adhere
to the boss at all, and when at last they were considered
to be properly fastened they cracked . This happened to
three pairs of plates, and then I fastened them on in my
own way. It consists of putting the plate between two
thin rubber insertion sheets, and then screwing it on
with a brass plate. This method has given every satis
faction under all conditions . Fig. 4, which shows a ver

with ends filed to a point, and fixed to collectors by drill
ing holes in the latter and soldering the points in .
Condensers, —These are two in number, and are con.
structed from 10 in. gas jars as used in chemical experi
menting, coated 2 ins. high with tinfoil.
Dischargers. — These are -in. brass tubes, fitted with
ball and tube, screwed into combs ( Fig. 6 ). Positive ball,
158 in.; negative, 2} ins. diam.
Insulators. — Four" in number, f- in. glass tube. (See
G, Fig. 6 ).
DrivingBand. — Ordinary round sewing.machine bands.
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Should any readers of The Model ENGINEER require
further particulars, I shall be pleased to forward them.
The proportions given are suitable for any smallermachine.
[Mr. Booker also sends us an excellent “ radiograph , "
or photograph taken by means of thex - rays, showing very
plainly indeed the skeleton and structure of a human
band. This was taken by means of the Wimshurst machine
here described , and a 6 - in , focus tube, and shows the
good results obtainable from a carefully built, home -made
machine at a very moderate outlay. This radiograph is
not reproduced. ]

MR. BOOKER'S WIMSHURST MACHINE.
The Crookes tube works best in the Leyden jar circuit,
and gives good results with a home-made Auorescent
screen, costing 25. Following are a few hints to intend
ing makers :
Use small Leyden jars.
Warm all parts before varnishing.
Use best shellac only.
Leave no points anywhere, except on combs.
In my experience, ebonite is very unsatisfactcry.
Do not take a shock , as it may have serious results.
The Engineer states that the longest third - rail electric
railway yet built is about to be put into operation be
tween Albany and Hudson, N.Y., a distance of thirty
eight miles. The line has been built on steam railway
standards, a portion of the road being steam railway
changed over to electric line. Power will be supplied
from an Soco horse -power water-power plant at Stuyve .
sant Falls, on the Kinderhook Creek . The dynamos
are 12,000 volt machines, the current being transmitted
to a number of sub- stations along the line, where it will
be transformed and converted to continuous current at
550 volts. For the protection of life and property along
the route a woven wire fence of small mesh has been
erected on either side of the road for its entire length. At
crossings the third rail is broken, the conductor being
made continuous by means of a cable laid in an under
ground conduit.
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The Society of Model Engineers.
HE usual monthly meeting of the Society of Model
Engineers took place on Tuesday, October 9th,
THE
1900 , in the Board Room of the Memorial Hall,
Farringdon Street, E.C. , at 7 p.m. , about fifty members
and visitors being present. At 7.30 the chair was taken
by Mr. Percival Marshall, and the minutes of the pre
ceding meeting were read, approved and signed . Four
new members were elected. The Chairman then
announced that the next meeting of the Society , to be
held on Thursday, November 8th, would be the Annual
General Meeting, at which would take place the election
of new officers for the next session , the discussicn of new
or altered rules, and other important business. The
election of two auditors for the Society's accounts took
place, Messrs. A. Loebl and J. Wills being nominated
by Mr. Sanderson . These nominations were endorsed
by the meeting. The Chairman then drew attention to
the new curved portion of track made by Messrs. Burnham
and Orford, and the tool and buffer-box constructed by
Mr. H. S. Boorman . The efforts of these gentlemen
were loudly applauded. Mr. Boorman brieflyexplained
the uses of the box, and Mr. Crebbin drew attention to
the necessity of having a track sub-committee ; this point,
however, on the suggestion of the Chairman, was held
over for discussion at the general meeting. The formal
business terminated at 8 o'clock, after which trials of
about half a-dozen members' locomotives took place over
the new extended track , until the close of the meeting at
10 p.m.
The Next MEETING.
The next meeting will take place on Thursday,
November 8th, at 7 p.m., and will form the first meeting
of the third session of the Society. In accordance with
the rules, this will constitute the Annual General Meeting,
at which will take place the election of officers for the new
session , the discussion of proposed new rules or altera
tions to same, and the general discussion of proposals to
further the objects of the Society. The report of thecom
mittee on the work of the past session, and the balance
sheet will also be presented for adoption at this meeting,
and it is much to be hoped that every member who pos.
sibly can will attend on this occasion.
A number of resolutions re new rules, &c. , have been
received by the secretary; and it is particularly desirable
that any further proposals be sent on to him as soon as
possible, in order to make thedrafting of the agenda as
simple a matter as possible. The secretary also wishes to
remind members that subscriptions, whether yearly or
half-yearly , become due on November ist.
THE FOLLOWING Meetings.
The Conversazione will take place, as already stated ,
on Saturday, December ist. The next ordinary meeting
of the Society will be held on Thursday, December 13th .
PROVINCIAL BRANCHES.
BRADFORD . — The usual meeting of this branch was
held on October ist, 1900 , at the Coffee Tavern, Tyrrell
Street, Bradford , when there was a good attendance of
members and visitors. The chair was occupied by A. P.
Drake, and after the usual business had been attended to,
the chairman exhibited a double Spicer engine, which
had been made at his works. Mr. J. Cordingley also ex
hibited a horizontal engine under steam . The next meet.
ing will be held at the usual place, on November 5th,
which will be the annual meeting for the election of offi
cers.-J. H. LAMB, Hon. Sec. , Holly Bank , 199 , Rush .
ton Road, Thornbury, Bradford, Yorkshire.
DUNDEE. — This Society visited the works of D. J.
Macdonald on Saturday, September 22nd, in order to see
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the working of a patenthigh -speed, central.valve, double
acting engine. This engine is the invention of Messrs .
Chilton & Macdonald , Dundee, and is claimed to be the
first successful central-valve double -acting engine which
has been made to run at such a high speed as 480 revs.
per minute. Mr. Chilton read a paper on high -speed en.
gines generally, and explained the forced lubrication sys .
tem with wbich the above engine is fitted . The members
were then shown the drawings and patterns of the en.
gine, and also saw various parts of one which is being
built to the order of a local firm . It is to be of 120 h..p .,
and running at 520 revs. per minute. Mr. Norrie ( presi.
dent) moved a heariy vote of thanks to Mr. Macdonald
and Mr. Chilton , to which Mr. Macdonald suitably re
plied .-FREDERICK C. STORROCK , Hon. Sec. , Seacraig
House, Newport.
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Worked with coal gas, the model attains easily a speed
of 500 revs. per minute, or even more. The inventor has,
however, fitted special attachments which enable acety
lene gas to be substituted for coal gas, with the result
that the engine runs at just double the above speed . This
makes it useful for motive power purposes where an
ordinary gas supply is not available. Using acetylene
gas, the output is about 4 h..p.
The cylinder, as will be noticed, is cooled by means of
radiating fins on the casting. This is quite satisfactory
when using coal gas and at not more than 800 revs. per
minute, but water-cooling is certainly advisable. Only
the best gas engine lubricating oil should be used. The
inventor, Mr. C. Crastin, 16 , Tollington Road, Hollo
way, London, N. , is having a limited number of castings
put in hand for supplying amateurs and others, and would
send particulars to interested readers. It should be added
that the design is patented.

A New Model Vertical Gas

Engine .
' HE model gas engine shown in the accompanying
piston having a stroke of 2 ins. It is stated to be
an inexpensive and simple model to construct, and cer.

To EDINBURGH MODEL ENGINEERS. -A branch of
the Society of Model Engineers has been started in
Edinburgh, and a good number of members already en.
rolled. Not a few readers of this journal have intimated
their desire to see a branch of the Society established in
their town .
All such should communicate with the
Secretary, Mr, W. B. Kirkwood , at Chambers, 114,
George Street, Edinburgh.
ANOTHER evidence of the increase in the size of
American locomotives which has taken place recently,
says The Engineer, is given in the annual report of the
Chicago and Eastern Illinois Railroad Company. It is
there stated that the company in 1894 owned 138 loco.
motives of all classes, with an average total weight on
drivers of 34 tons. The company now owns 129 loco .
motives, with an average weight on drivers of 48 tons.
AN attractive list of scientific lectures has been
organised by the City of London College Science
Society, some of the meetings being specially in.
teresting to those of an engineering turn of mind. " Re
frigeration , " by Mr. Hal Williams, A.M.I.M.E.,
A.M.I.E.E., and “ Metals of the Ancients,” by Dr. J.
H. Gladstone, F.R.S. , come in this category , whilst
“ Wrinkles in Patent Law and Practice , " by Mr. W. J.
Tennant , A.M.I.M.E. , F.C.I.P.A. , and “ Building
Stones,” by Mr. A. T. Walmisley, M.I.C.E., will appeal
to another section . Membership of this Science Society
is not confined to students of the college, and those who
would like further particulars, with a view to joining or
attending meetings, should write to the hon. secretary,
H. Norman Gray, P.A.S.I. , 131 , Earlham Grove, Forest
Gate, London, E.

tainly has a good appearance and considerable power.
The model was shown at a recent meeting of the Society
of Model Engineers, and favourably commented on by
the members. It may be mentioned that in this model a
small porcelain ignition tube, kept at red heat by means
of a Bunsen flame, is used to fire the charge.

UTILISING THE ENERGY LOST IN RESISTANCES. - In
a recent issue of the Electrotechnischer Anzeiger , an
anonymous writer suggests utilising the energy lost in
auxiliary resistances, such as those used for regulating the
speed of motors, steadying arc lamps, &c. Forinstance,
the resistance for regulating the speed of a fan motor may
be switched in for quite a while, while the fan motor is
running at less than full speed. In this case he suggests
the use as auxiliary resistance of a low -voltage incandes.
cent lamp placed in a room not too far away from the
motor. At its side he suggests placing another lamp to
be supplied with current direct from the supply mains,
and arranging the connections so that as soon as the
resistance lamp of the motor is switched out the other
lamp is automatically switched in, the circuits being such
that the two lamps cannot be lighted at the sametime.
- American Electrician .
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The Editor's Page .

We arepleasehas joined the regular editorialstaff of
this journal . Mr. Pearce is well known as an
expert in model locomotive design as well as being an
equally good authority on most electrical subjects, and
we have no doubt that those of our readers who have
perused his previous contributions to this journal, will be
glad to hear of this addition to our strength. The
“ Queries and Replies .” column will receive his special
supervision; but, apart from this, we hope to publish from
time to time some of his designs for various engineering
and electrical models, which, we venture to think , will be
much appreciated.
“ Enthusiast ” wishes to assist in starting a branch of
the Society of Model Engineers in Leeds, and will be
glad to hear from others who would be willing to join in
the movement. We shall be pleased to hear from other
readers in this district who are interested, and to put
them into communication with our correspondent. We
may point out that a Leeds branch of the Society was
started some time ago, but fell through owing to the
founder removing to another part of the country. There
is no reason why a most successful society should not be
formed in such an important engineering centre as Leeds,
and we hope tbe present offer to take the matter up will
meet with more permanent support than the last.
“ R. B. W. ” (Cape Town ) sends us the following in
teresting letter : - “ I am very pleased indeed to see that
it has been decided to publish THE MODEL ENGINEER
oftener. I would have sent my post- card, only I thought
it would not arrive in time. You can fully gather my
appreciation by my saying I would like it weekly. I
venture to prefer a request - viz. , that a good model
of a hot -air engine be described. I have read of dozens
Good .
of such , but all are toyish - distinctly so.
ness knows how many catalogues I have consulted from
time to time, but without finding anything to please
me. Some fourteen years ago I saw a capital one in Dick
Radclyffes, florists, in Oxford Street, working a fountain :
it was enclosed in the base, the bowl was 15 ins. across,
and the whole thing stood about 18 ins. high. After I
came out here I wrote them, but did not get an answer; I
then tried the English Mechanic, but no result; perhaps
there were not many of them about. In a warm
place such as this a fountain on the table would be delight
ful. Referring to the letter you publish from Tembuland,
I must say the writer does not do the Customs people
justice in inferring that they are to blame for damage to
his model. The Customs officials never open cases
that is always done by, or for, the agent who
represents the importer ; but he is on the right
track in his suggestion as to packing, the only thing
is to circumvent the careless people. He is also mis .
taken in thinking that a case can be got through without
opening, the regulation being that at least one case must
be opened in every consignment, so that if there is but
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one it is certain to be opened . About advertisements,
advertisers do not think of Colonial readers. When I
see something mentioned that I would like, it always
involves writing home to find the cost of parcel post ;
for instance, a number back you alluded to a centri
fugal pump. Now, if the seller advertised the weight
packed for post, a reader in any Colony would know
exactly how much to remit, and so save a long delay - in
my case , seven weeks to write, and seven to get the article ;
and in many cases I do no: take the trouble, whereas I
would almost certainly remit at the time. I would like
to mention that I ordered the M.E. through a local firm
in the month of October, and in the following May they
advised me they could not get back numbers, though I saw
by your announcements that the stock was not exhausted
until March last year ; this was vexing, and I suggested
their obtaining through your advertisement column, but
they then said 125. 6d. Oh, this is not a place to make
amateurs happy, except in the photographic line, which is
abundantly catered for. I will conclude this rambling
effusion by wishing the M. E. every success. ”
With regard to the “ Recipe Column ” suggested by a
reader, and referred to in this column a short time ago,
“ Amalgamation ” writes : - " I think this a capital idea ,
I do just the same as your correspondent ' J. A. ' I take
in almosi anything in my book , and I would be glad to
contribute a goodly part of my hints to the column. If
this column be started, I think there will be large number
of other readers who would do the same." Will those
who would like to see this column started kindly send
along recipes or practical wrinkles which they think would
be of use to fellow -readers ? Of course , it should be
clearly stated in each case whether the recipe is original,
or whether extracted from another paper or book , in
which case the source should be mentioned.

“ W. E. D. B.” (Natal) makes the following sugges
tion : - “ I think it would be of considerable value and
interest to your Colonial readers if you were to give in
your paper, now and again, illustrations (preferably re
productions from photos) of some of the latest types of
locomotives run on the principal railways in England.
Out here, one does not often obtain the opportunity of
seeing photos of the British locomotives of to-day. Such
illustrations, besides being of general interest, would be
of great assistance to the amateur locomotive engineer
who wishes to construct his models to resemble in general
appearance the up-to date engines built by the various
railway companies in Great Britain . A few notes as
regards colour of such engines would also be very useful."
We shall be pleased to bear in mind the requirements of
Colonial model loco builders on this point, and hope to
give occasional illustrations of the kind referred to. We
would recommend “ W. E. D. B. " to subscribe to our
contemporary , The Locomotive Magazine, which gives
plenty of up -to - date matter and illustrations on locomo.
tives of all kinds. By the way, we are indebted to this
correspondent for some very interesting pictorial post
cards bearing photographs of historical scenes in the
recent war.
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Practical Letters from Our
Readers.
[ The Editor invites readers to make use of thiscolumn for thefull
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably be
attached, though not necessarily intendedfor publication .]
Bending Copper Tube.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -It might interest some of your readers to
know that a very satisfactory way I have tried in bending
copper and brass tube is to fill them with lead wires ;
hold the end down on a piece of wood, and melt the wire
by heating with a blow -lamp: I found it next door to
impossible to pour the lead into the tubes. When the
tube is bent to the proper shape the lead can be melted
out and used for other purposes. Of course , the tubes
are annealed first.-- Yours faithfully,
SIMPLEX.
London, E.C.
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on the wire less friction in the pipes. Now there are two
more important things that must be compared — that is,
the electrical current will equal the volume of water in
motion. As regards the converter, we may call this an
electrical reducing valve . - Yours truly,
Harry J. C. WOODRUFFE (Engineer).
Balham, S.W.
A Handy Pair of Compasses.'
TO THE EDITOR OF The Model Engineer.
SIR,—This handy tool consists of a pair of steel legs,
pointed at the ends, and with branches cut and bent out.
wards as at X and Y. The other ends are rivetted
together as for ordinary calipers, and lower down, an
extra thickness of metal is left, through which a hole is
LEFT HAND THREAD
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An Improved Model Loco Boiler.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Below is a rough sketch of a suggested
model loco boiler, which occurred to me. It is, as you
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see , really a water-tube boiler, though the main fue is a
fire -tube . I have not tried it, but it seems that it ought
to steam very quickly, getting nearly double the heating
surface from the main flue.
The sketch is not meant to convey any idea of propor
tion. Hoping the idea is original , and will be of use to
the readers ofyour valuable paper,-Yours truly,
W. ASTLEY .
Cambridge.
The Dynamo Compared with the Steam
Pump.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The heading undoubtedly appears un
reasonable at first, but let us try to compare the two.
The pump forces water ; the dynamo forces electricity
instead. So far so good. So long as the dynamo or
pump works continuously, the pipes or the wires are filled
with a current of water or electricity. We may say that
a certain number of pounds steam pressure is required to
overcome the friction of the water in the pipes, so that so
many gallons of water may be delivered per minute.
The same we may say that so many volts are required to
overcome the resistance of the wire, so that the current
shall be delivered in so many ampères per minute . Now
let us simplify the above. We shall have the dynamo
equals thepump, the pipe equals the wire. Then com
pare the friction of the pipes to the resistance of the wire.
The ampère we may compare with the gallons of water
delivered at the end per minute. Larger the wire more
the current ; larger the pipe more water ; less resistance

-RIGHT HAND THREAD

drilled in each leg ) to take one of the special bolts
shown. Each of these bolls ( B ) has a tapped hole
through the head through which passes one end of the
double bolt C, one end of which is screwed right hand,
and the other left-hand. The fastening nuts to bolts B
are slack enough to allow some play, so that while the
legs are opening or closing, no strain is thrown on C. As
you will see, the instrument can be used as a compass, or
outside calipers; or by removing C altogether, and turn
ing the legs right round, it becomes a pair of " odd
legs. " The rivetted head is tight enough to prevent
accidental movement.-- Yours truly,
M. H.
Sheffield .

Model Acetylene Searchlight.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I would like to put my idea before your
readers ; it is with regard to a model acetylene search
light, but as I have noidea how it will work in practice
Ishould like other opinions beside my own. My idea
is to surround the flame by a number ( few hundred ) of
small mirrors all focussed on near about the samespot.
What I would like to know is-whether the light would
increase in proportion to the number of mirrors placed .
Below is a sketch in section. A is the acetylene flame,

and B the mirrors with imaginary focus on any one spot
( C) say, fifty yards away. Would the light on Cʻbe
100.c..p. if there were ten mirrors and the flame 10 C..p .?
Any of yourreaders who have had experience in any sort
of searchlight, and do not mind putting it on paper, will
help many readers beside - Yours truly ,
VOLT -AMP.
Guernsey.
A Novel Holder for Small Electric Incandes
cent Lamps.
TO THE EDITOR OF The Model Engineer .
DEAR SIR,-I enclose a sketch of a small holder for
incandescent electric lamps, which I have had in constant
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use for about twelve months, and prefer to the ordinary
spring holders. The construction can almost be seen

core , and drive the lead back in the tube to the distance
shown, and secure in position with soldered joint ; insert
the insulating washer ( soft cork will do) to receive points of
hooks, and to prevent short circuiting. The ornamental
collar at top may be of metal or wood ; paint the whole
dead black. If flexible silk -covered wire be used, the fine
strands should be twisted tightly at ends, and soldered
before bending in hook form . - Yours truly,
A. E. E.
Erdington.
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LAMP

A NOVEL ELECTRIC LAMP HOLDER.
from the drawings, which are full size.' ” The barrel con
sists of a piece ofbrass gas tube cut to the required length.

A High - Pressure Boiler for Model Torpedo
Boat Destroyer.
TO THE EDITOR OF The Model Engineer.
SIR , - I enclose a tracing of a high -pressure boiler I
have designed for use in a model torpedo boat “ des.
troyer,” to run an engine made from Mr. Kemp's design
in your June issue, with two cylinders 58 in. by * in.
The boat is 5 ft. long, and the boiler will be heated by a
benzoline blowlamp. Following are particulars of the
boiler, which is to stand 120 lbs. on the square inch
working pressure, and to be tested with water to
200 lbs :
For so high a pressure the very best possible work will
be required, and gauge of copper for boiler shell will be
3-32nds in. thick, double rivetted, and brazed end plates ,
s in. thick, flanged and stayed (if necessary ) with
3-16ths in. brass rods, fitted with nuts each end. Tubes,
solid drawn copper, bare 1-16th in. thick ( No. 18
B.W.G. ), the bottom ones if ins. diameter, and top
ones in. diameter. As the boiler has an oval section
(see sketch ), it is advisable to stay it vertically as shown,
one stay being in front and one behind dome. A steam
blower in forward funnel would be an advantage, as there
will probably be but little draught through the f.in.
tuhes. Another detail of construction is that all water
tight joints will be sweated with soft solder. The rivets
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High -PRESSURE BOILER FOR MODEL TORPEDO DESTROYER.
A wood core, ys in. diameter, is fixed in a wood block
and tube placed centrally over same. Fill the tube to top
with molien lead ; when this is cold, remove the wooden

to be used will be } in. diameter, spaced 3 in. pitch .
End plates (covering the two smokeboxes) will be 6xed
by means of fin . screws. These can be seen in the
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( Queries on subjects within the scope of this journal are replied to
by post.under
the following
Queriesslips,
dealing
distinct subjects
should conditions:-(1)
with
be written on separate
on
one side of the paper only, and the sender's name should
be in .
scribed on the back. ( ) A stamped addressed envelope should
invariably be enclosed. ( 3) Queries willbe answered as early
as possible after receipt, but an interval of a fewdays must
Kually clapse, before thereply canbe forwarded . WAU
queries should be addressed to The Editor,
THE MODEL
ENGINEER, 6, Farringdon Avenue, London ,E.C.)
from the queries whic ve been replied
The following are selected
to recently :
( 2793 ) Gas Engine. E. D. (North Finchley) writes : I am
making a small gasengine, and would be obliged if you will answer
the following questions for me. The diameter of cylinder is 3 ins.;
stroke, 31 ins. ; clearance at back of cylinder, 158 ins., and to
explode at every other revolution . . ( 1 ) Diameter of gas inlet ; (2)
diameter of air inlet; ( 3) length of ignition tube ; (4 ) bore of igni
tion tube ? (5) Shall I require a governor for it to drive a 4-in. screw
cutting lathe ?
( 1 and 2) Air and gas inlets each in.; (3) ignition tube about
3 ins. of straight ; (4) bore of ignition tube, 18 in . gas ; (5) a
governor is hardly necessary, as you would easily be able to control
the engine by means of air and gas valves, but there is no
reason why you should not fit one if preferred.
(2786 ) Charging Accumulators from Battery. A. D.-G.
(Dulwich, S.E.) writes: I have three small 2 -volt accumulators
which I want to charge. Would two bichromate cells ( single fluid)
charge these in parallel ; and, if so , how long would it take to charge
them , there being two plates (one + and one - ) in each cell 3 inz.
x it'ins.? Please also tell me the c..p. of a 6.volt 's-ampère lamp.
( 1) The two cells of bichromate battery would charge the three
accumulators in about balf an hour. The bichromate cells should
be of fair size , with zincs and carbons about 4 ins. X 3 ins. (im
mersed portion). ( 2) The c..p. of the lamp cannot be accurately
stated ; probably it will be between 1 and 2 C.-p.
(2823) Dynamo to Run from Gas Engine. A. G. P.
(Adelaide, South Australia ) writes : I have nearly finished the gas
engine described in The Model ENGINEER of January, 1899, and
would be glad if you will let me know ( 1 ) what size dynamo it will
drive ? I want to get as big an outputas I possibly can . Would
any of the dynam s described in The Model ENGINEER be suit.
able ? If not, could you give me principal dimensions, size of
wire, &c.? (2) How many 8 or 16 c.-p. lamps would it light? I
have a g- in . centre lathe . Would engine be powerful enough for it ?
I have taken your paper from the commencement and like it very
much. I am very pleas.d to find that it is to be published every
fortnight.
(1) The de ign for a dynamo given in the August, 1899, number
of The Moder. ENGINEER will be suitable iſ the engine works well ,
but no more than about 75 watts output must be expected. (2)
This output is equivalent to about 16 C.-P. (3) No ; quite one-third
h.-p. would be needed for the lathe.
( 2759) Model Loco- " Claud Hamilton ." D. F. (Old Traf
ford ) writes : (1) I am making a model of " Claui Hamilton " 1900
G.E.R., and I have a pair of cylinders, 2 in . bore , % 4 in stroke.
Would the same do for my model ? The boiler is same size as Mr.
Pearce's, which was illustrated in January MODEL ENGINEER, this
year. ( 2) Would ordinary brass abe, * in , do for pipes inside
boiler, or must I get solid drawa? (3) What weight would the
engine be able to pull (approximate) ? I want, if possible, to draw
30 lbs.
(1) If you refer to the description of Mr. Pearce's loco you will
find that yourcylinders are rather small . . They would, however, do
fairly well. (2) Ye .. ( 3) Thirty pounds is too much to expect the
engine to pull. It may be done if the engine is very carefully made,
but the speed would be low.
( 2821) Charging Accumulators. W. F. M. (Torquay) writes:
I want a dynamo suitable for a ' b.-p. gas engine, and which, I
think, should be a 60 -watt machine. Will you kindly let me have
an answer to the following queries ? (1 ) Do you think 20 v. 3a.
output about the best for bothlighting direct and charging accumu.
lator? ( 2) I presume high efficiency lamps can be used on either
the dynamo or accumulator circuits ; in that case I had better get a
lamptakingabout2 % waitsper c..p.,and which will bring total candle.
power of dynamo up to 24 . (3) I am not sure what current H.E.
lamps consume, but if thedynamo generates 3 a . at 20 volts wouldit
fuse the filament? What Imean is , if a lamptakesa certain amount

of current and there is more than required being generated , is it
necessary to have a resistance besides that of the lamp itself? (4)
Will you kindly give me size of plates for accumulator of about
3 ampère hour capacity. (5) How many cells shall I want to store
the 20 volts , because your book, " Small Accumulators," says,
" Charging E.M.F. must not be less than 2'5 volts for each
cell to be charged ." How must I arrange to get th : 20 volts from
accumulators ? (6) Is the capacity of a set of accumulators calculated
on the amount ofsurface of positive plates in one cell, orthe total
positive surface of the set of cells ? (7). About how long will it take
to charge accumulators as in Query 4 with 3 amperes ?
For a •h •p. gas engine, a 60 -watt dynamo is well within its
limits. (1) Yourchoice of 20 v. 3 a. is a very good one for this out.
put. (2) Yes, th: H.E. lamps may be used on either circuit. (3)
No ; the lamp itself is sufficient resistance to keep the current down
to its proper value. If this were not so, lamps could not be run
direct from an ordinary supply main, which might easily be carrying
50 ampères. (4) An accumulator cell,having a capacityof 3 ampère
hours, must have halt a square foot of positive plate surface, so that
a plate 6 ins. x 6 ins. would be right. In this case two negative
plates of the same size would be required. If preferred, two positive
and three negative plates, each 6 ins. * 3 ins., might be used . (5)
Ten cells will be required to givethe proper voltageforlamps. The
ten cells cannot be chargedby the dynamo except by re-arrang
ing the cells or running the dynamo at a higher speed . For
ten cells in series, a charging current at not less than 25 volts
is required, and this can be got by running at a higher speed. A
voltmeter must be kept in circuit so that the proper speed may be
maintained. On the other hand , the cells can , for charging purposes,
be arranged in two groups of five each. The five cells in each group
will be in series, and the two groupsin parallel. Thiswill require a
charging current of about 15 volts, so that the dynamo may be run
at a slightly lower speed than usual. (6) See reply to Query No.
2820 in this issue. ( 7) If dynamo is run athigher speed, and all cells
in series, time for charging will be little more than an hour, say
if hours. If the second method is chosen, about 2 hours will be
required to fully charge the cells.
( 2787 ] Noisy Gas Engine. D. W. (Streatham ) writes : ( 1) I
have a gas engine in a small shed , and it makes rathera lot of noise,
and sounds very loud outside the shed. Can you tell how to pre.
vent the noise coming through the walls and roof of the shed, which
are made of wood and glass ? I thought, perhaps, that if I was to
cover the walls with felt or tarred roofing , that it mightdeaden the
sound. (2) I have madesome accumulators, and pasted them with
litharge and red lead. How long willit take to form the plates, and
shall get any result after the first charge if I put a lamp on the
terminals ?
( 1) You do not state the precise cause of the noise of your gas
engine. If it is due to the exhaust,which is most likely the cause,
it can be considerably silenced byfitting over the end of exhaust-pipe
a circular cast-iron box filled with small clean shingle , as in sketch.
The holes in top plate, which may be of sheet iron, must be too
s nall to allow the stones to be blown out ; if these latter be about

EXHAUST

drawing showing front end elevation of the boiler. The
drawings are here reproduced one-third the full size, so
that dimensions can readily be taken off byanyone
desirous of building a boiler of similar design. Trusting
this may be of use to some of your readers, -Yours truly,
Leeds.
J. M.

Queries

285

The Model Engineer and Amateur Electrician .

SPACE

FILLED

FILLED

WITN

WITH

STONES

STONES

No. 2787

.in. diameter, the holes in top plate might be 35.in. Another
method, not however so good, is to fix on the end of exhaust pipe
a large funnel, opening gradually outwards. Possibly the founda.
tionsof the engine aredefective. We do not think much can be
done to the building itself as long as the engine is atfault, and your
proper aim should be to get this10 run satisfactorily. ( 2) The cells
will give out current after the firstcharge, and will increase in
efficiency for a small number of charges, after which their capacity
will remain fairly constant.
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(2669) Radial Axle Box for Locomotive . F. C. G. C.
(Acton , W.,) writes : Can you please describe or give sketch of a
radial axle box for locomotive, and also give mesome rule for finding
out the sharpest curve an engine of given wheel-base will travel
round safely, as the track I have down for my present loco. ( a Midland
bogie single with bogie tender) and which there is no room to alter,
in order to make it a good length doubles back at one end with a
sharp - nearly circular --curve ; this, the bogie engine manages
alright, but I don't think an engine with fixedwheel-base, like Mr.
Pearce's model, would manage to go round it at all, and as I want
the engine to be a correct model of the " Lady of the Lake" type, I
must make somearrangement to makethe wheel-base more flexible
withoutusingbogie or ponytrucks. Please say whether the radial
system is applicable to 6 -coupled engines, one of which I am going
to try my hand on next .
A radíalaxle box for inside frames is shown by the accompanying
sketch . The axle boxes slide between two curved guides fixed
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between the frames, the radius of the curve being about three -fourths
of the distance to centre axle. The axle -boxes are screwed to two
curved plates fitting between the cu: ved guides ; in the centre of
these plates a cross piece is screwed with a pin passing through a
slot in the front guide-plate. The slot limits tbe side movement of
axle and the axle is kept in the central position by two strong
springs fixed to side frames. In ordinary practicethe sharpest
curves a six -wheeled locomotive with a wheel-base of 15 ft. 6 ins.
will travel round safely is 8 chains radius or 528 ft., which is about
thirty -four times the wheel-base, thelatter being three and a half
times the gauge between the rails. Six -wheeled engines very often
have in . side play in the leading or trailing axles to ease them
round curves The modelreferred to has about 1 •16th in . side play
in the trailing axle, and will run round a curve of about 15 ft.radius.
Radial axles would not answer in a six -coupled engine with the
ordinary coupling rods ; but engines of this class sometimes have
side play allowed on one or more of the axles and are then fitted
withspherical pins and bushes for side rods.
(2674 ) Model Torpedo Boat. E. W. (Dewsbury ) writes : I
am thinking of making a model torpedo boat, 3 ft. 6 ins. long.
Would pitch pine doforthe bull, as I cannot get any yellow pine?
I am making a boiler for it like that described in your March
number of The Model ENGINEER for 1899. Would the tubes do
if they were driven tight in and then expanded ? What is meant by
hard soldering ?
Pitch pine willdo for thehull. The tubes can be driven in and
expanded, but in small work they are not sure to be steamtight, so
itwould be best tosolder them as well. Hardsoldering is generally
known as brazirg, in which spelter and borax are used. Thework
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has to be made red hot in a clear fire or gas forge. Silver solder
requires rather less heat, but is very much stronger than tinman's
solder.
[2747] Avery Dynamo. W.J: (Lavender Hill, S.W.) writes :
( 1) Would the small dynamo described by Mr. Avery in The MODEL
ENGINEER, April, 1900, lightone 16 c.-p. lamp? Ifso , please give
sizes of cylinder and flywheel of engine suitable for running it. If
not (2), what lamp would this dynamo light? (3) Given the number ,
size, &c. , of certain lamps, how do you work out the size of dynamos
to lightthoselamps ? Also how does the voltage of the lamps affect it?
(1–2) Ordinary efficiency electric incandescence lamps consume
3.75 watts per candle power. The dynamo mentioned is calcu .
lated to develop 30 watts. Its proper lighting power will therefore
be 30
8 C.-p. This dynamo could be " overloaded " consider
375
ably without damage, but it could not run a 16 C.-p. lamp satis
factorily .. (3) Given the number and candle power of the lamps,
the capacityof the proper dynamo to run them is at once obtained
by multiplyingtogether these two figures and again multiplying the
result by 3-75 (watts per C.-p.). A percentagewould generally be
added ifthedynamo were called upon to lightallthe lampsat once,
as it is a very bad policy to run a machine atits full output for any
length of time. The voltage of the lamps does not affect the ques.
tion ofhas
thetototal
which
do output
the work; . it only decides the voltage of the dynamo
( 2699) Battery for Phonograph Motor . A. E. M. ( Bristol)
writes : I want to make a batterysuitable for driving a phonograph.
I may say I have used accumulators for some considerable time,
but I find it very inconvenientto send them to and fro to be charged,
and as I understand them, they seem to answer well for any work
straight away, but very unsuitableto be used a little this week, a
little next, and so on. ' I use my phonograph simply as a hobby,
perhaps one or two evenings a week, and sometimes less. By test
findthe motor requires 2 volts3 ampères, and as I happen tohave
some large battery jars by me, I thought they would make up as
Fuller's cells and would do. (1) Size of cells, 8 ins. deep, and 6ins.
wide inside. Kindly say the best way to make up ; also correct
charge. (2) How many cells shall I require to be able to obtain
a current of a volts and 3 ampères , say , anytime for about three
months with one charge, using machine as explained above ? (3)
Would you think some other type of battery more suitable ? If so,
please describe. ( 4) Is there a type of the “ Thermopile " using a
gas burner for heat that will give the above current ? If so , will
you say how made ?
There is probably no battery that will exactly suit the conditions
required , the greatest difficulty being the long period during which
no attention is to be given to it. The best you can do is to make
up a couple of ordinary " single fluid ” bichromate cells (not Fuller's),
with one zinc (about 8 ins. x 34 ins. x 3-16th in.) and two carbons
78 in. thick, in each cell. These cells should be connected in
parallel, as apressure of only two volts is required . Make up the
solution for this as described on page 245 of last issue. Full details
as to making up, batteries and keeping them in order are tobe
found in our little handbook- " Electric Batteries." The solution
should be kept in a corked bottle or jar when not in use, ard the
zincs mustnever be left in the solution when battery is not in use.
A thermopile would not be so satisfactory as the above battery, and
wou'd be much more expensive.
(2755 ) Charging Accumulators. G. E. T. (York ) writes :
I possess three E.P.S. accumulator cells, each of 21 ampère hour
capacity, but find the business of getting them re -charged somewhat
irksome. I have a notion of trying to recharge them myself if a
plant small enough for that purpose is on the market. (1) What
horse-power engine would I require, and the cheapest motive power
for same? (2) Whatoutput should 'dynamo have to allow of above
and three additional but similar cells (six cells all), being fully
charged in say four to five hours ?
The size and power of engine are determined by the rate at which
it is desired (or is possible) to charge the cells. The number of
plates in each cell, and their size, should have been stated . To
charge six cells in series a voltage of 15 or 16 volts is required , and
about 5ampères will be the right current if the cells are to take from
four to five hours to charge. The dynamo should, therefore , be one
of 80-watt caracity, taking a 4 h.-p. to drive it comfortably. A
suitable machine would be Mr. Pearce's design (see THE MODEL
ENGINEER, August, 1899 ), specially wound for above output. This
is supplied bythe ModelSupply Company, 4, Balfour Street, Brad.
ford. Probably an oil enginewould be ch “apest in running , but a
gas engine cheaper to buy.
(2762) Converting Medical into Spark Coil. E. R. L. (East.
wood, Notts .) writes : I have a meclical coil , and want to know if
this could be made into a spark coil without re-winding: How
many bichromate batteries should I require, and what size con
denser ? What results might I reasonably expect? Any informa
tion acceptable. If coil must be rewound , please state size of wire
and quantity.
An ordinary medical coil cannot be used as a spark coil ; and it
wouldnot be practically any use
it for this
purpose.
you will sta the length of sp re-winding
required , wecan
advise
as to sizeIf
of coil necessary ; or, if you give full dimensions of the core and
bobbin of your medicalcoil, can tell you how to wind it to produce
the best sparking results.
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[ 2765) Connection to Force Pump on Model Loco. A.D.B.
(Leigh, near Manchester) writes : I have nearly completed a model
locomotive engine, with separate tender. I am going to fix the force
pump in the tender, and a back pressure valve on boiler, and I
should be glad to know the best way of coupling the pipe which
leads from pump to the pipe which leads to back pressure valvein
boiler so as to allow for a certain amount of play, as the engine is
going round curves, & c. The length of the boiler is 9 ins. by
3 ins, diam ., and the pressure will be about 15 lbs.
The bestforni of coupling under the circumstances is the ordinary
brass screwed union joint. Sufficient length of tubing should be left
free play on both engine and tender to allow a fair amount of
" spring." . This does no harm to the joint or pipe, and is quite flex .
ible enough. If it is impossible to arrange matters in the above way ,
a piece of stoutrubber tube must form the connection between engine
and tender. To prevent this being forced off the tube-ends, the
latter must have two or three smooth grooves filed round, and the
rubber tube, which must be of good stout substance, must be small
enough to require pushing on tightly,
( 2707) Enclosed Motor. L. J. (Rochdale) writes : I am
making a small enclosed motor to work off 11o -volt supply mains
(as sketched ). Could you give me the correct gaugesof wires for
field and armature, and criticise motor generally ? Field -magnet
is a wrought iron pipe epd . Pole-pieces are wrought iron. I have
made mica insulated commutator, and am using carbon brushes.
I also commenced to make a large spark coil. The core was made
from soft iron wire, annealed and wound with four layers of No. 16
D.C.C. wire. Three to six ampères passed through it, but failed
entirely to magnetise the core. I tested for " continuity," " body,"
and adjacent coils touching, and found nothing wrong at all. Core
is 1372 ins. long by 1/3 ins. diam . I intended putting 4 lbs. 36
S.W.G. for secondary.
We are afraid you will find it a difficult job to get sufficient wire
o

in both directions, but the current is only just noticeable with a
galvanometer. The speed was about 3000 . Will you state output
( if any can be expected) in volts and ampères, and if machine is not
capable of lighting a 4 -volt lamp ? Can you recommend a set
of dynaino parts allready for wire for about 5s. or 6s. ?
The little motor is not intended for use as a dynamo, and cannot
be expected to develope any appreciable current. We think you will
have difficulty in obtaining a set of finished dynamo partsfor the
sum mentioned, but your best plan is to consult our advertisement
columns and write for prices to the advertisers you consider most
likely to be able to supply your requirements .
(2792) Medical Coil and Indicator. W. F. Y. (Manchester)
writes : Will you pleaseinform mehowto makean indicatingdialfor
use witha medicalcoilat bazaars, &c.? One of upright form willbe
most suitable. Also please give me a diagram of connections for
coil, as in sketch herewith. No. I switch is for batteries. There are
the
three cells, and No. 2 switches one on at a time. Tapping from
secondaryevery two layersare joined up to No. 3 studs. Will you
kindly give the connection if it is worked with an indicator ?
An indicator attached to a shocking coil is quite a " fancy " attach
ment, and has no real connection with the currentfrom the apparatus.
It is worked, usually , by means of a string, from the handle of the
brass tube which is slid over the iron core. As this is withdrawnthe
current becomes stronger and the handle of the indicator is pulled
round at same time . Consequently , any particular figure reached
by the pointer only represents a certain strength of current when the
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on the F.M. cores of your motor (which are so skimpy and poor in
iron ) to balance the E.M.F. your supply main gives, viz., 110 volts.
A motor, such as you figure, would work well, if nicely wound with
No.24 on both armature and field, put in series, with about 2
ampères at 4 volts pressure. Your failure probably is due to the
fact that you connected up your F.M. coils wrongly , or else that
your drum was wrongly connected up. You should look over S.
Bottone's “ The Dynamo," before starting afresh ... If you decide on
winding the motor for the 110 volt circuit, it will be well to wind
the armature with as much No. 30 silk.covered copper wire as you
can get on (about 4 ozs.). Then wind the two F. M. cores with
about the same quantity of No. 28 silk -covered wire, and put these
in series with the armature. Except that the armature will surely
heat if run for any length of time, the motor should give fair results.
As to your coil, it is absolutely certain that one of two things (if
not both ) has obtained , viz. , either there is a short current between
the layers of wire, near the starting end, or else that you are not
getting anything like 3 ampères through the coils. You have 768
turns in your coils, and with 3 ampères this would mean 2,204
ampèreturns for about 1 in. sq . section. This would enable you to
lifteasily14 to 15 lbs. by one pole,
( 2722) Gas Engine. H. R. H. ( Perth) writes : I have a small
gas engine, cylinder 24 in. bore x is in . stroke. Could you tell
me : (1) About what fraction of a horse-power it will have, and what
size dynamo it would drive ? (2) The cylinder being air -cooled,
what the disadvantages of air-cooling instead of water.cooling are
( if any )? (3) If it would be possible to fit tube ignition to cylinder,
the charge at present being ignited by a flame through a small hole
in cylinder, and, if so , how could I fit it ?
(1) It is quite impossible to estimate the power of a gas engine
from the dimensions of the cylinder alone. It may, however, be
stated thatit would not, underthe best of circumstances, be capable
of developing more than 1-10th h..p: Probably a 5 c.-p: dynamo
would beas much as the engine would drive. ( 2) Air-cooling is less
efficientthanwater cooling, so that the cylinder gets hotter in work.
ing : . (3) It would not be advisable, even if possible to fit tube
ignition to so small an engine
(2822) Motor to Run as Dynamo. J.W.T.(Richmond)writes :
Ihavea set of motor partswhich youdescribe inApril,No.28, made
by the Knapp Company. This motor has a tripolar armature
**s in. diam . x 4 in. wide, each pole wound with 12ft. or 14 ft. of
No. 30 or 32 copper
wire, and on thefield -magnetsthere is about 14 to
18 ft. of No. 20 copper wire. It will run all right as a motor, but I
want to use it as a dynamo to light a 4.volt lamp. I have driven it
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battery current,& c., remain the same. The indicator is, however,
very effective, and alwaysappeals to those who understand nothing
of its construction. . A full description of such an indicator is too
long a matter for this column. ( 2) Above are sketched the connec
tions needed for your coil. You do not say how many layers of
secondaryaretapped, and we have presumed that there are twelve.
There will, of course, be two wires coming out at the intermediate
layers of secondary wire, namely, the beginning of one double layer
and the end of the previous double layer, joined up together. The
indicator would , if used , be entirely separate from the electrical con
nections.
[2820) Capacity of Accumulator. B. L. (Harrogate) writes :
How many ampère hours capacity will a 6 -cell accumulator battery
have, assuming each cell to contain one positive and two negative
plates, each plate being 31 ins. X it ins. X 3-16ths in. ? Also , what
current in ampères will a 12 volt 5 c.-p. lamp require ?
The capacity of an accumulator is measured by the area of the
positive plates, each square foot of which is reckoned to equal a
capacity of six ampère hours. Botb surfaces of the plate arc
measured up, and all the positive plates in a cell are included . If
cells are connected in series, the capacity of only one cell is to be
taken, but the voltage will depend on the number of cells. If the
cells are connected in parallel, the capacity equals that of one cell
multiplied
the number
of cell
cells,has
butone
the positive
voltage plate
is only
one cell. by
In your
case each
31 that
ins. of
X
If ins. area = 4 sq . ins., which must be doubled for the two sides of
theplate, = 8 ins. One hundred and forty -four sq. ins. ( 1 sq . ft.) of
surface = six ampère hours capacity ; therefore, one cell of your
battery willhave 8-144ths x 6 = 1; ampère hour capacity. In very
small cells the capacity may be reckoned at a higher rate, the cells
being generally fully charged and then used untilalmost exhausted ;
but in cells with larger plates this hard usage would be disastrous.
If you connect your cells in series, you will have a battery of one
third ampère hour capacity at 12 volts. Connected in parallel, the
battery would give a current at 2volts only, but would have a
capacity of % , x6 = 2 ampère hours . An ordinary efficiency
electric glow lamp of 12 volt 5 c..p. will require a current of
1 % ampères. You will do well to read our sixpenny handbook
- Small Accumulators ."
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type machine, a form which is usually much admired by electricians.
A further item of no little interest isthefact that the firm now sup
ply accumulator plates and ebonite cells specially for making up
accumulators from thedescriptions in our little bandbook- " Small
Accumulators." Full particulars and prices of these will be sent on
application. The supplementary list containing particulars of the
above,as well as many other items of perbapsequal importance,will
be sent to readers of The MODEL ENGINEER post free on applica.
tion . Opticians and dealers in electrical apparatus will also find it
worth while to write for trade discounts.
Good Boiler Fittings.
Good boiler fittings mean enhanced appearance, freedom from
dirt, trickling water, and escaping steam . We are therefore pleased
to note that the sample fittings sent us for inspection by Mr.R. W.
Parks, Seaside Road Works,Eastbourne, have every appearance of
fulfilling the above conditions. A sample model bellwhistle sub
mitted is of very good design, with a clear note, and does not seem

Amateurs' Supplies .
[ The Editor will be pleased to receive for review under this
heading, samples and particulars of new tools, apparatus,
and materials for amateur use. )
Electrical Models.
We illustrate herewitha very complete modelof a steam railroad
train , wbich is operated by electricity. The entire train is of the
type well known in America, and is made by an American company
- The Carlisle and Finch Company, Cincinnati, Ohio, U.S.A. The
locomotive contains a powerfulelectric motor , which is connected to
the wheels by means of gearing. The motor is covered by the usual
boiler, smoke-stack, steam - dome, & c. A switch is provided in the
cab, by means of which it is possible to start, stop, or reverse the
locomotive. The train consists of one tender, one flat car, and one
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The CARLISLE AND FINCH COMPANY's Model ELECTRIC RAILWAY TRAIN.
boxcar, but the locomotive can haul ten or twelve cars on a level.
calculated to use all the available steam in a model boiler at once !
Besides this novel and ingenious train , this company manufactures
Other good lines are : a special pressure gauge , measuring to 4 lbs.,
agreat variety of motor cars, motors, dynamos ,andaccessories.
costing only as , the “ Gem " pressure gauges, steam pipes, valves,
and water gauges . A special small form of the latter, suitable for
Theymake asmall direct-connected water-motor anddynamo,which
maybe attached to any household supply, and gives a sufficient cur.
locomotives, is also sold . Sets of castings of small horizontal and
rent of electricity to run small motors, light incandescent lamps, &c.
vertical engines are listed atvery low prices. Readers of thisjournal
The Carlisle and Finch Company will be pleased to answer all in
should write, enclosing 4d. in stamps for the price list of these goods.
TheModel Supply Company .
quiries, and a complete catalogue may be bad for the asking.
We are informed that the business of the Model Supply Company
Readers should rememberwhen writing that the rates of postage to
has been taken over by Mr. A. P. Drake, who will now take sole
the United States are 2 %d. for letters, and id. for post-cards.
charge. It will be Mr. Drake's endeavour to uphold the excellent
Novel Electro -Motors.
reputation the firm has for good sound English work , both in the
A supplementary list now being issued by the Universal Electric
castings and finished work departments.
Supply Co. 47 ,Crosscliffe Street, Moss Side, Manchester, contains
some novelties well worth the consideration of our readers. Chief
amongst these are the two little motors here illustrated, which have
also the advantage of a very low price. In Fig. 1 is shown the
Catalogue Received .
The Ardwick Engineering Co. , Bennett Street, Hyde Road,
Manchester . - A list of new and second-hand engines, boilers,
pumps, propellers, steam launches, and lathes, is to hand from
this firm . A considerable variety is offered, and many readers will
find in this list something to suit their requirements.

Notices .

FIG 1. -THE “ B.-P.” MOTOR .

Fig 2. -THE “ BULLER " MOTOR.
" B.-P." motor, designed on the lines of the well-known, efficient
Lahmeyer machines. It has a wrought-iron field -magnet, tripolar
armature, and is suitable for driving launches or other similar
models where a light, efficient, and self-starting motor is required.
The “ Buller " motor, shown in Fig. 2, is a copy of the Manchester

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only , and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
paniedby a stamped addressed envelope for return in the event of
rejection . Readers desiring to seethe Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 6s. per
annum , payable in advance. Remittances should be made by Po: tal
Order.
Advertisement rates may be bad on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
All correspondencerelatingto the literary portion of the paper,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 6 , Farringdon Avenue,
London, E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, "The Model Engineer, " 6 , Farring
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward , Limited
6 , Farringdon Avenue, London, E.C.
Mexico : Spon and
Sole Agents for United States, Canada,
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to wtom
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How to Make an Inexpensive
Optical Lantern .
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By Fred M. VANDERVOORT.
THE lantern season is now coming on , and many
THEamateurs, no doubt , would be making slides if it
were not for the excessive cost of a good optical
lantern . To aid these , I describe a lantern which I built

fact, the condensing and projecting lens will be the
largest item .
We first require a pair of plano -convex condensers of
7-in. focus, and a rapid rectilinear or portrait lens of
about 12 ins. to ins. diameter and 6 ins. focus; also
an old camera, either 4 ins. by 5 ins. or34 ins. by 44 ins. , ito
use for the bellows front. I had an old model " Anthony
34 ins. by 44 ins. camera and “ Darlot ” lens which
came in very handy, and it was these two articles which
first suggested the building of the lantern.
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DETAILS FOR AN INEXPENSIVE OPTICAL LANTERN.

in the spring of 1899, that is in every way satisfactory ,
and , exclusive of the condensers and projecting lens, did
not cost me more than 2 dols. 50 cents (about 1os.). In

Now for the lantern . Go to the timber.yard and get a
piece of oak ( A ), 1 in . thick , 20 ins. long, and 6 ins.
wide ; also two pieces ( B and C ) & in. by 6 ins, by 15 ins. ,
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and have them rounded off at the edge as shown ; also
have a 458 ins. bole cut in C as shown on the diagram .
This is for the condenser mount.
Have B cut out as shown, for the door to get at the
light. All of this work can be done at the sawmill in a
few minutes ; the wood, dressing up, and all work , cost
50 cents ( about 2s. 3d. ) here in Omaha. Get a piece of oak
large enough to make twopieces like F , 6 ins. by if ins.
by 34 in .; one like G , 9 in. by 3 ins. by 34 in.; one like
H , 472 ins. by 3 ins. by 34 in .; onelike I , 44 ins. by 4 ins.
by 4 in .; one like E, 5 ins. by 6 ins. by 34 in. , with a hole
not less than 4 ins. as shown at e. D is made of 14 -in .
sycamore, 6 ins. by 6 ins by 4 in. , and the opening
41 ins. each way.
Now take board A and screw C to it at a , 13 ins.
screws, and b : sure that board C is perfectly at right
angles with A. Then take board B, and screw it fast at
b. Get sufficient Russia iron to cover the space between
a and b ; it will require a piece about 972 ins. by 36 ins.
This should be screwed to A , B and C with 4 in. round
head screws, at intervals of i in. It is best to start at the
bottom , and work up over the top and down the other

MR . F. M. VANDERVOORT'S LANTERN .
side. Then take this to a tinsmith, and get him to put a
cillar in the top, 4 % ins. long by 3 ins. wide, and to make
a chimney to fit, about 6 ins. or 8 ins. high, with a cowl
on top. At the same time, have him make a collar 2 ins.
wide to fit the inside of the 458 ins. hole in the board C,
and a strip of tin to act as a separator between the two
condensers ; the edges of this must be turned up slightly.
Take this collar and solder three strips of soft tin , about
72 in. by i in. , at equi - distant points around the inner
surface ; these are afterwards to be bent to retain the
condensers, and will allow them to expand without break
ing. Put the collar in place with one edge flush with the
inner side of the board C. Make two pieces ( F ) 6 ins.
by 1/4 ins. by 34 in , and screw them fast to C, as shown
at c and d; two 1/2 ins. screws are right iſ counterbored.
Cut a saw kerf in these two pieces ( F) as shown at },
parallel to the condenser front, and insert in two pieces
of sheet brass, 12 in. wide by 6 ins. long, so as to have
them 4 in. above the surface of the wood. These are to
act as guides for the slide-holders. Make D , as shown,
of 4 in sycamore, and screw it to the pieces ( F) at c and
d ; this forms the front, and should have two bowed brass
springs ( M ) made of the 2 in . by 1 •16th in. by 7 ins.
sheet brass, and bowed so as to push the slide -holder
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solidly against the guides, so that all slides shall be the
same distance from the condensers.
Now make the board G , 9 ins. by 3 ins. by i in ., also
H , 41 ins. by 3 ins. by tin . , and screw it fast to G , as
shown at g , two 1.in. screws, and it , H , must be at
right angles to G , Make four brass angles like J and
screw them to A, so that û will slide between them
exactly central with the condensers. Now mount your
camera on top of H , so that the centre of projecting lens
will be exactly opposite the centre of the condensers.
The method will have to be adapted to the camera you
propose to use. Mine was a “ Novellete,” back focus,
pocket- view pattern , and I removed the ground glass and
entire back frame, unscrewed the front from the bed ,
and fastened it to the slide of the bed ; then made
block E, 5 ins. by 6 ins. by
in. , and screwed
it fast to the original front of the ted, and then
screwed the bellows frame to E. The bed was then at
tached to H by a screw through the tripod screw hole.
The focus can be adjusted by turning the focussing screw ,
and thus drawing the bellows out or in . G is slid within
the brass guides and pushed back till E is Aush with D,
and fastened with two small hooks. It can be drawn out
when desiring to use a long focus lens. The front con
denser is put in the collar, with its flat side against the
brass guides and the tin strips bent to retain it, then the
separating ring, and after it the rear condensing lens,
and the tin strips bent to act as springs and retaining
strips. This gets very hot , and should be allowed room
to expind , otherwise it may break . The bɔard I ,
41 ins. by 4 ins. by in. , is arranged to slide between
the guides at i, and the illuminant should be attached
to it.
The light, condensers, and lens must be concentric, so
that a line drawn from the centre of the light will pass
through the centre of the condensers and on out through
the projecting lens. The lantern may seem somewhat tall,
but it was designed for use with an Argand lamp, and is
now used with the Welsbach incandescent gas lamp, and
gives satisfaction. If intended for use with acetylene gas
or calcium light, its height might be cut down 6 ins. The
slide - holders ( K ) are simple , being made of sycamore,
7 ins. by 456 ins. by 4 in ., with an opening 3 ins. by 3
ins. as shown. Two strips of the same wood are glued
across each end to prevent warping, and act as a stop for
the slides, and are ( K ) 4. ins. by tin . by 4 in .; two strips
similar, but 64 ins. by 58 in. by #in. (1) are glued on the
sides as shown. Two spring ; ( L) are attached to retain
che slides. These carriers are simple and efficient, and it
is well to have two of them .
I enclose a photograph of the completed lantern , and
while not so handsome and finely finished as the manu.
factured article, it is efficient, and fills the bill as well as
an article costing from thirty to forty dollars. Its whole
cost, including condensers, was only about six dollars,
and if the amateur is handy with carpenters' and tinners'
tools , the cost can be made still less. If the Welsbach
light is used, I recommend the latest pattern , No. 34, with
gas regulator attached, costing one dollar, complete.
Slide making is very interesting and instructive ; the ama.
teur will derive a great deal of pleasure and satisfaction in
showing photographs of his models or pictures, taken dur.
ing his summer vacation, to his friends during the long
winter evenings.
A MIXTURE of lignite and petroleum is now largely
used on the Roumanian railways for locomotive fuel, a
special apparatus having been devised for the proper con
sumption of the mixture. In 1896 only 2,200 tons of
petroleum were consumed in the engines, but last year it
rose to 15,200 tons, while the consumption of lignite rose
in the same period from 17,200 to 67,000 tons.
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Port Areas

and

Piston

Speeds of Model Locomotives .

By E. L. PEARCE.

Mr. Henry Lea , in the very interesting description of
his model of a Midland express engine, given in the issue
of this journal for last April, deals with the question of
relative speeds, and it would be instructive to have his
views on the subject of boiler- pressures for models in pro
portion to the scale.
In the 1-2oth scale model, a boiler pressure of 8 lbs.
per square inch would represent a pressure of 160 lbs. per
square inch in the real engine. Although the model will
run with a pressure from 8 lbs. to 10 lbs., 20 lbs. to 25 lbs.
seems to be necessary to get much work out of it.
[The above article raises some points of special interest
to model locomotive builders, and we should be glad
to publish the views of readers thereon. -Ed. M.E.]

The Construction of Primary
Batteries ,
By “ A. M. I. E. E.”
( Continued from page 246. )
Double Fluid Cells. - We will now give our attention
to double fluid cells – viz., those in which a porous pot or
partition is used to prevent the too rapid mixing of the
liquids.

Cu.

Z.
N

N watching the performance of various model loco .
om
gineers, I have been surprised at the speed attained
by some of the smaller models, having driving wheels
about 2 } ins. diameter. They seem to easily reach a
speed of five or six miles per hour, the revolutions being
somewhere about 600 to 800 per minute.
The speed being very nearly equal to that of other
models having driving wheels of 4 and 5 ins. diameter, it
occurred to me to work out the piston speed of one of
these engines, and I found that for a stroke of 1 in. , it is
only 110 ft. per minute. On referring to a text- book on
the subject, it appearsthat the velocity of steam in pipes
and steam ports should not much exceed 6000 ft. per
minute. In a full-sized express engine, having 7 ft. drive
ing wheels and cylinders, 18 ins . diameter by 24 ins.
stroke, when travelling at sixty miles per hour, the revo.
lutions will be 240 per minute, and the piston speed
960 ft. per minute. The steam ports would be 14 ins. by
1 } ins. = 21 sq . ins. , about one-twelfth the area of piston,
so that the velocity of steam through the ports is about
11,000 ft. per minute, or nearly twice the prescribed
speed.
In my own model, which is about one-twentieth the
size of the example referred to , a speed of three miles per
hour corresponds to a speed of sixty miles per hour in a full.
sized locomotive, the revolutions being 240 per minute,
and the stroke of piston l'12 ins. The piston speed is only
45 ft. per minute, and as the area of piston is -44 sq . in .,
the area of steam ports for that speed need not exceed
*004 sq. in ., or about 1-16th of an inch square. In this
model the steam ports are 5-16ths in. by I - 16th in . =
*O2 sq. in . , or 1-20th the area of piston, and about five
times larger than theoretically necessary for three miles
per hour. Therefore, the engine should be capable of
attaining a speed of fifteen miles per hour, if it was pos
sible for the boiler to supply the quantity of steam re
quired .
Another point with regard to the working of this engine
has puzzled me to some extent , and that is when taking
heavy load —say 25 to 30 lbs. — with a boiler pressure
of 30 lbs., the speed is very slow - say half mile per hour
—there is a considerable quantity of steam condensed in
the cylinders, about six or eight drops of water being
thrown out with every puff of exhaust, and yet ifthe load
is taken off, and engine is allowed to run at full speed,
very little condensation appears. It is no doubt partly
due to the exposed position of the cylinders and perhaps
to the very low speed of the piston, about 10 ft. per
minute, giving the steam plenty of time to fill up the
cylinders two or three times and condense into water.
The models previously referred to having smaller wheels
and higher piston speed, do not suffer so much from con
densation .
From the foregoing remarks it would appear that for a
successful model locomotive relatively smalldriving wheels
should be employed and a long stroke for the piston, the
diameter of latter being reduced to half the stroke or less,
and the area of steam ports 1.2oth area of piston . This
would allow of the cylinder and valve chests being placed
inside the frames, the gauge of the engine being kept to
scale.
The boiler should be as large as possible without spoil.
ing the appearance of the engine, and the most should be
made of the firebox and tube-heating surface.
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FIG. 10.
Just a word or two about porous pots. As single fluid
cells are found to be inconstant when working, two fluids,
separated by a porous partition, are used to remedy the
fault. One Auid is used in contact with the zinc plate,
the other in contact with the carbon or copper.
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Porous pots may be obtained in almost any size or
shape, and made of red or white clay. The red are the
most porous, and are used in batteries giving off powerful
currents - viz ., in the Bunsen cell. The white, being
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The Daniell Cell. - This cell can be made in various
forms, the elements consisting of copper and zinc. The
containing vessel sometimes takes the form of a circular
jar made of copper, in the centre of which is placed a
Z

z
B

C

B.

FIG . II .
B B, Stoneware Blocks supporting
Z, Zinc Element ( in the form of a grating).

CC, Copper Plate resting on the bottom of the Porcelain
Dish .

hard and less porous, are best suited for currents which
have to be long sustained i.e., in the Daniell cell.
Porous pots should not be too hard or too thick , and
they ought to be tested before use by filling with water.
Should the water ooze through rapidly, the pot is too

Z

porous pot with an amalgamated zinc rod , immersed in a
solution of dilute sulphuric acid in the proportion of 1
part of acid to 10 or 12 of water. In the copper vesse )
the liquid is a saturated solution of sulphate of copper ,
commonly called “ bluestone ." The usual dimensicnsof
Daniell cells are 6 ins. deep by 3 ins. diameter, 9 ins. by
4 ins., or 12 ins. by 41 ins.
The outer vessel ofcopper is not absolutely necessary ;
a glass or earthenware jar may be used, having a sheet of
copper within it, preferably corrugated. The current is
increased by corrugating the sheet copper as a much larger

В.
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ER
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Fig . 12.

FIG . 13.

R, Containing Vessel of glass or porcelain .
Z, Sheet Zinc, bent into a U shape, supporting the
Porous Pot, J J, which contains a sheet of Plarinum
Foil, P, in strong nitric acid .

surface is brought into action . The sheet to be so treated
should be three times longer than for a plain cylinder.
The porous pots used inDaniell cells should be an inch
or two higher than the copper cylinder. Their bottoms
and tops, lor a distance of about 1 % ins., must be soaked
in paraffin wax to render them non porous. The reason
of this is to prevent, in the case of the upper parts , the
creeping of salts from the outer solution up the side of the
porous cell into the inner solution ; and in the case of
the bottoms, to prevent any local action arising from the

soft and must be discarded, because the liquids in the
cells would mix too rapidly and the cell run down. If
no waterappears on the outside of the pot in from ten to
fifteen minutes, the pot is too hard or too thick, thereby
increasing the internal resistance of the cell, The
thickness should not exceed 3 : 16ths in .
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outer solution acting on the particles of zinc which fall to
the bottom of the porous cell .
There is one very important thing to remember with
regard to the using of Daniell cells - viz ., they must
never stand idle. When the cell is not in use, the porous
pots must be taken out , emptied of their contents, and
well soaked in water, so that all the salts are dissolved
out of them. The zinc element, whether it be in the form
of a rod or sheet , must not touch the porous pot any.
where, and to prevent this the zinc must be suspended by
a strip of wood resting on the edges of the porous pot,
having a hole in it for a rod , or a slit cut in it for a sbeet.
Fig . 10 shows a convenient form of Daniell cell, where
a number are required . The containing vessels being
square, they can be stored on a shelf, side by side, taking
less room than the circular ones. In this form of cell
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porcelain developing dishes answer admirably for the
outer cell, measuring about 22 ins. square and 2 % ins. to
3 ins. deep. A sheet of copper (having a lug on one end )
rests on the bottom of the dish, and thesulphate of copper
in crystal and solution rises above 10 a height of some
2 ins . The zinc plate in the form of a stout grating
about 16 ins . square, shown in section at Z (Fig. 11), is
supported horizontally on stoneware blocks ( B, B) at the
corners of the tray. Stout parchment paper covers the
lower surface and sides of the zinc grating to assist in
separating the solutions on the principal of a porous dia
phragm , and the zinc solution , fresh water, or, preferably,
à solution of sulphate of zinc, is poured in until the upper
surface of the grating is covered to a depth of about | in.
The internal resistance of these cells is about one-tenth
of an ohm each , or even less when in good working order.
They require replenishing with sulphate of copper at
regular intervals, and the density of the zinc sulphate
solution should also be kept down to a specific gravity of
I'12, or about one quarter saturation, by partly drawing
off from time to time and replacing with fresh water.
These gravity cells are very useful for charging small
accumulators, the current being constant.

B

A

C

N
ס

R
J

FIG . 15.

Fig. 14
Z,
P,
J,
C,

Zinc Plate , 3-16ths in . thick.
Porous Pot.
Containing Vessel of glass.
Carbon Plates, surmounted with Lead Caps, L, and
packed round with Crushed Carbon, R.

the copper plate is placed within the porous pot, and is
supported by the copper sulphate crystals. The connec
tion between the copper and zinc sheets is made by rivet .
ing and soldering, thereby dispensing with brass terminals.
The exciting solution is the same as for the cell mentioned
previously. The E.M.F. of the Daniell is 1'07 volts ; the
current is generally small , but very constant.
To obtain an increase of current from a Daniell cell , it
is made in the form shown in Fig. 11 , and is known as
the gravity cell , or Thomson tray cell. Photographers'

The Grove Cell. – Fig. 12 shows a sectional elevation ,
and Fig. 13 a sectional plan (on the line A B ) of a Grove
cell ; the positive element is zinc, and the negative
platinum foil. The containing vessel is usually square
and made of glass or earthenware ; it is charged with
dilute sulphuric acid — 1 oz . acid to 8 of water. The zinc
plate is bent in the form of a U and supports the porous
pot , in which is placed the platinum foil immersed in
strong nitric acid . The internal resistance of the Grove
cell is very small , and , therefore, a powerful current may
be obtained . The main objection to this cell is the high
price of platinum - viz., 30s. per oz., though not of
necessity to be expended on one cell , although the foil
should not be too thin. The E.M.F. is 1'95 volts, which
it yields without re-charging for about four hours .
The Bunsen Battery . - In the Bunsen cell the platinum
foil (of the Grove ) is replaced by a block or rod of carbon .
The 6 -block agglomerate Leclanché, previously described
and shown in Figs. 8 and 9, will make an excellent Bunsen
cell by taking awaythe agglomerate blocks and placing the
carbon rod in a red porous pot, which should measure
about 5 ins. high by 2 } ins. diameter. The exciting
solution is the same as for the Grove cell , the sulphuric
acid lasting for four hours, when it must be thrown away.
The nitricacid turns red, then green , and lastly clears
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Count

Zeppelin's

'OME further interesting experiments have been re
Some
cently made at Friedrichshafen with Count Zeppelin's
air ship. According to telegrams received in this coun
try, the manœuvres were entirely successful. The ship,
after remaining poised for three-quarters-of an hour at an
elevation of 600 metres, and making a series of tacks and
turns, and carrying out a number of other successful man.
cuvres, alighted safely on the lake. This was followed
by another trial of theaerial ship, in which Count Zeppe
lin himself, Lieutenant von Krogh, and Herr Eugen
Wolff took part. The ascent began at five o'clock. The

CONSTRUCTIVE DETAILS OF VARIOUS PRIMARY CELLS.

ELEMENTS.

Air - Ship ..

EXCITING SOLUTIONS,

E. M. F.
Volts .

CELL.

PRO
op
Cost
DUCING
1000
WATT
H
".- ours

itself, when it is exhausted and a fresh supply becomes
necessary.
The Bunsen and the Grove cells must never be allowed
to stand idle. When not in use the solutions must be
poured into separate bottles, and the porous pots left to
soak in water. The E, M.F. of the Bunsen is 1 9 volts.
It gives off a powerful continuous current, but it has the
objection of emitting poisonous fumes, and must therefore
be keptout of doors, or in an unused fireplace.
The Granule Carbon Battery.-.This very useful battery
for electric lighting consists of an outer containing vessel
of glass, or superior earthenware, in which is placed an
oblong white porous pot. Between the porous pot and
the outer jar two carbon plates are placed, as shown in

APPROXIMATE
INTERNAL
REISTANCE
.
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Positive
Plate.

Negative Plate.

Porous Jar.

Outer Jar.

SMEE

Zinc

Platinised Silver

None used

Sulphuric Acid
and Water

I 'Oo

2-3
ohms

CHLORIDE
OF SILVER

Zinc

Silver Chloride
on Silver Foil

None used

Weak Solution of
Sal. Ammoniac

1'03

12-5
ohms

BICHROMATE
OF POTASH

Zinc

Carbon

None used

Bich. of Potash
Solution - Sulp. Acid

2'00

2--5
ohms

1/3 to 1/5

LECLANCHÉ
( Agglom. Blks. )

Zinc

Carbon & Oxide
of Manganese

None used

Sal. Ammoniac
Solution

15

0*3
ohms

1/5

DANIELL

Zinc

Copper

Sulphuric
Acid & Water

Saturated Solution
of Copper Sulphate

I '07

50
ohms

1/

GRAVITY
DANIELL ...

Zinc

Copper

None used

Copper Sulphate
Solution and Zinc
Sulphate Solution

I '07

02 - IO
ohms

0/11

GROVE

Zinc

Platinum Foil

Strong Nitric
Acid

Sulp . Acid & Water

1990

1'0--0-5
ohms

1/

BUNSEN

Zinc

Carbon

Strong Nitric
Acid

Sulp. Acid & Water

1973

0'3
ohms

/
1

GRANULE
CARBON ...

Zinc

Carbon

Sulphuric Acid
I part, Water
10 parts

Chromic Acid
Chlorate of Potash,
Sulp. Acid & Water

21

0'125
ohms

1/5
(about)

* Exclusive of Labour.
Figs. 14 and 15, and packed closely round with granular
bow was directed upwards, and the ship soon reached a
carbon to within about half an inch from the top . A zinc
height of 250 metres. When five- eighths of a mile from
plate, fairly thickand well amalgamated, is placed within
the ground, various manæuvres were carried out. The
the porous pot. The exciting solution round the zinc is
descent was also perfectly successful. The ship's course
sulphuric acid i part, water 10 parts. In the outer jar :
was afterwards directed towards the Swiss shore, and
chromic acid , 1 lb .; chlorate of potash , 2 ozs.; sulphuric
after mounting to a height of 400 metres, it went back
acid, 7 ozs.; water, i quart. A battery of 4 quart cells,
within a few hundred metres of Halle, near Manzell, and
descended slowly to the surface of the water at twenty
each charged with the foregoing solution, will light up a
6 -volt 5 c. p. lamp fairly well for a period from twelve to
five minutes past five.
fifteen hours.
Conclusion . — The appended table is a summary of the
constructive details and uses of the previouslymentioned
batteries . In one column will be observed the cost of
It is stated that the streets of Petersburg, South Aus.
generating one Board of Trade Unit., viz. , 1000 watt
tralia, will shortly be illuminated with wood gas. The
hours. It is also useful for comparing the different work .
generating plant is said to be simple, and is extracted
from any kind of wood ty extreme heat, whilst the cost
ing costs of batteries.
of the wood is returned in the value of the charcoal that
The figures are taken from Professor Ayrton's book on
comes from the furnace. Tar is also extracted, and the
“ Practical Electricity,” and must be read as the mini
sap is said to have medicinal properties.
mum cost required to generate the Board of Trade Unit.
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Build

and

Braze

to

gether a Model Loco Boiler .
By NORMAN R. ENSOR.
N penning this article I am presuming that those who

mo
O
O
o
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* " BRAZING. Some Practical Hints for the Amateur
Coppersmith ."
Page 232, Vol. II. THE MODEL
ENGINEER.

I have recently made a boiler an exact counterpart ( ex
ternally ) of one built by the Hunslet Engineering Com
pany of Leeds, and it makes a very good and serviceable
model. The following are the chief dimensions of the
original :
19 ft. o ins.
Length overall
II
Circumference of barrel ...
9 »
Distance around wrapper- plate ...
14 » 0
Length of wrapper plate
5
9
Width bottom of wrapper -plate
IO
2
Height of firebox from bottom of
foundation ring
4 ,, 9 ,
Length of firebox
5 در
Width of firebox at top
3 ,
Bottom of firebox to centre of fire -hole
3 ,
I
Diameter of fire -hole
3 ,
Length of tubes ...
9 ,
Length of smokebox
4 ,

6T

I
unacquainted with the construction of a locomotive
boiler. In our favourite hobby, one of the chief pleasures
lies in the designing of the engine, and it is not the sim
plest task of all to design a boiler that will look well and
give good results. One must have the steam and water
spaces proportionately divided, the crown or top plate of
firebox neither too high nor too low, sufficient heating
surface and grate area, the tubes not too short that the
heat is passed out of the smoke-stack ere it has done its
work, nor too long that part of them near the front tube .
plate become useless. The length of smokebox , the
number and diameter of tubes, the depth of firebox, and
many other details that will occur in the construction , I
shall leave to the skill and ingenuity of the builder. My
chief aim is to show how a really good strong model may
be made without rivets-or, at least, very few - and one
that will be much neater in appearance when finished
than a fully rivetted one. I also presume that the more
simple brazing jobs mentioned in a previous article by the
writer* have been accomplished , and that the nature of
the spelter and the copper itself are understood to some
extent. I may say, at the outset, that the brazing to
gether of a boiler from the sheet, like the designing of it
on paper , will be a piece of work not altogether devoid
of skill, but that the amateur's workmanship will be
thoroughly tested. However, I do not wish to discourage
any of my readers who are intent upon turning out some
thing worthy of the shop, but instead - I can assure
those who have doubts as to whether to attempt the job
or not—that with perseverance and a careful following
of the directions laid down everything will go as
smoothly as a “ marriage bell .”
First of all , then , procure a quarter of a sheet of 16
I.W.G. copper ; but before bringing it away, examine
closely, and notice whether it has the appearance of many
threads crossed upon its surface. This disfigurement
might not be noticed at the distance of even a foot until
themetal was polished. Choose a perfectly smooth piece,
and thereby save many hours of filing and finishing. See
that you are able to obtain a good fierce fire with the forge
you have, using coke brokenup to pieces no larger than
a walnut; also be careful that whatever hammer you may
have occasion to use has a perfectly smooth surface, and
the same must be said of the irons that the copper is to be
beaten upon.
Being sure that everything is in readiness for work, it
may not be amiss to study the work in the real article
and the principal parts of which it consists. The boiler
is made up of two chief parts - viz., the outer shell or
“ barrel,” and the inrer part or “ firebox.” The barrel
is composed of, first, the smokebox and smokebox front
plate, rings Nos. 1 , 2 or 3, as the case may be, the wrap.
per- plate, the saddle plate, and the boiler- head. The in
ternal arrangement is made up of front tube - plate, back
tube plate, wrapper plate, and back -plate. There are also
additional parts, including which may be mentioned
foundation ring ( connecting bottom of firebox with bot .
tom of boiler ), fire-doorring, dome, smokebox door, mud .
drum , tubes, and numerous bolts and stays, many of
which , however, will not be required in the model.
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Fig. 1 .
The scale is left to the choice of the modeller, but, for
the sake of convenience, we may take i in . to the foot.
Cut from the sheet a piece shaped like Fig. 1 ; anneal,
and then scratch off along the dotted edges in.; hammer
these down to a sharp or “ feather ” edge, being careful
not to strike the copper beyond the line . Now mark off
one edge as shown ( X ) , and cut with fine hack - saw blade
or sharp chisel, and also cut with the hack saw through
the plate (as marked ) 2 % ins. from the edge of what will
afterwards form the wrapper-plate. Form up the whole
to an oval shape, and knock upwards the tongues num
bered 1 , 2, 3 , and 4, leaving the others flat. Press the
edges past each other, so that, when pulled back , the un.
cut one may spring back between the tongues of the
other. Judicious use of the hammer will bring the edges
well into position, and the projecting tongues may then
be knocked down into their places. Hammer carefully
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pieces are cut to the proper size, and laid in their place
and brazed on , laying the plate flat on the fire with the
small pieces upwards. It is not advisable to put too
great a quantity of spelter round the patches, as they
may float away from their positions on the molten metal.
Before concluding the first part of this article, it may
be as well to state that the boiler barrel may look rather
too long for its diameter, and this is so until the ma
chinery is placed under it . However, if the builder so
wishes, the length may be reduced by 2 ins. , which makes
a very perceptible difference in a total of 19 ins. The
smokebox is an extended one, being 4 ft. (original) from
the front tube- plate to the door, and half of this may very
well be left off, if desired. The writer, however, prefers.
the extension, believing that the appearance of the whole
engine is enhanced by the chimney being thrown well
back, allowing the cylinders to come in line beneath and
the bogie wheels to the front and rear. Consequently ,
an agreeable and perfectly symmetrical appearance is
lent to the engine-at least, to this particular part of
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until it is fairly smooth to the touch , and braze up from
the inside, allowing the spelter to run thoroughly . The
sides that are to form the wrapper -plate may easily be
bent up out of the way of the forge. Should the edges
have a tendency to separate, take two pieces of annealed
iron wire and securely fasten round the copper, and re
move after brazing. Before rounding up the shell file
up smoothly, and finish by draw -filing. Straighten out
the two sides, leaving the bottom to the required dimen
sions.
The saddle plate next claims our attention. Fit a piece
snugly in its place, leaving a slight lap on the inside of
boiler (say in . ) , and wire all up securely, that the piece
does not fall out when hot. Braze up the sides first,
laying the boiler on its side on the fire. The sides may
“ buckle , " but no injury is done, as the whole may be
straightened out afterwards. When the sides are brazed
up thoroughly, the saddle -plate may be brazed where it
laps over the barrel , and it may easily be done with a
softer solder than the ordinary. The brazing in of this
piece is, perhaps, the most difficult part in the whole
boiler, inasmuch as the piece is so apt to fall away from
its place, and this would be more particularly the case with
amateurs ,as they are not acquainted with the methods of
“ wiring ” or “ basketing .” Theordinary flat-topped forge,
too, is hardly adapted for difficult brazing jobs, and though ,
personally,I brazed both sides and lap,I found some diffi
culty, and I should advise my readers to discard spelter
for the lap, and use, say, from six to eight small riveis in
stead, countersinking underneath the boiler barrel so that
the rivet heads may be filed off flush with the copper.
After the piece is rivetted properly, there will be no trouble
afterwards in brazing the edges of the saddle plate to the
sides of the wrapper-plate, but all must be nicely ham .
mered together that no daylight shows through, and itis
as well to pass a piece of wire a couple of times round the
wrapper to keep it in close contact with the saddle -plate,
which , of course, cannot move. If it is decided to use
rivets where the small piece is connected to bottom of
barrel , more lap must be given than for brazing - say,
& in . instead of % in. The “ sweating ” of the rivet lap
with soft solder (lead and tin ) must be left until the fire.
box , tubes , & c. , have been affixed.
The smokebox front- plate is easily attached , and looks
very neat when finished. Strike a circle | in. larger than
the actual diameter of the smokebox , and cut hole to the
required size for smokebox door. Now cut from a piece
of scrap 16 G. iron a circle a little less than the diameter
of smokebox, with a hole in the centre large enough for a
piece of 12 in. iron rod to pass through. Place the piece
of copper in position next the sheet-iron disc, and then
pass the rod (which must be threaded at both ends for
nuts) through the whole, and screw up tight to another
piece of scrap iron resting across the wrapper-plate at the
other end of boiler. This will draw the plate tightly up
to its position. The over- lapping $ in. may be covered
with spelter and melted over the fire in the usual way,
standing the boiler on end . It must be understood that
the smokebox must be perfectly round before the plate is
adjusted , as it would be easily noticed from the front after
being filed up.
To complete the barrel the boiler head or back - plate
must now be cut out . See that the shell at the rear end
of boiler is perfectly symmetrical, when it may be placed
upon a piece of copper. With a sharp scratch awl mark
from the inside, and afterwards carefully cut out and lay
aside until the internal arrangements are completed . Í
find that for the back -plate it is as well either to use a
stouter plate or re-inforce at the back with pieces of% -in .
copper, so that there is sufficient metal to tap for boiler
fittings. To re-inforce - i.e., to place small patches at
the back where required -- is a very simple matter. The
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FIG . 2.
A glance at Fig. 2 will give an idea how the fire box i
to be made. One piece of metal suffices for the whole
box , and the sides and ends are bent down and the edges.
neatly brought together with the hammer over a tinman's
stake or a piece of iron held in the vice. Before brazing
up, however, the number and diameter of tubes must be
decided upon ,and the holes bored for them in their places
as shown. The circles given need not be adhered to
indeed , they are only drawn to give some idea as to what
is wanted. The tubes and their arrangement are left
entirely to the builder, but the length should be 94 ins.
or either front tube -plate or the firebox will not come in
their places as designed . As the outer shell is already
made, I find it not a bad idea to make a pattern of the
firebox out of light cardboard or heavy paper. This can
be held in its place, and the position of tubes be ascer
tained and marked oft on the paper, which may then be
opened out, laid on the plate , and corresponding centre
dots or circles marked thereon . After boring the holes
for tubes ( which must be a snug fit ), the fire-hole may be
laid off and drilled . It is 14 ins. diam ., and 3 % ins..
from bottom of firebox to centre of hole.
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Before proceeding further with the firebox, the front
tube-plate must be made, and it will be found a simple
job. Describe two circles from a common centre, one to
be 1-16th in. less in diameter than the ioside diameter of
boiler, and the other 3-16ths in . larger than the first circle.
Cut the copper at the outer circle , anneal, and flange
over any suitable piece of iron until it fits snugly into
barrel. Then rest it just inside saddle -plate lap, and
place the pattern of firebox up against it and mark dots
for centre of holes, bore them for tubes, and lay aside.
Having agreed to size of tubes, cut them '1.16th in.
longer to allow for slightly rivetting over tube -plates.
Affix one at a time in front tube- plate, letting the flanges
set towards the back end of boiler, rivet each one over
firmly before inserting the next , and when all are fastened
securely, slip the firebox over the other ends of tubes and
down about half way. This will hold the tubes in their
true position while being brazed . Place a little spelter
round each tube and braze up altogether, the front tube
plate being flat on the fire. The firebox may then be
brought back in its place, the tubes slightly rivetted over
and brazed in the same manner . The rivetted portion of
the tubes may then be filed down flush with the plates.
Then comes the work of forming up the firebox. Bend
the sides first, the ends afterwards, and leave no openings.
If the metal becomes stiff in working up, it may be an
nealed frequently until the edges meet nicely. It is better
to wire up well to keep the box together when hot , and to
prevent the spelter from running through. Each seam may
then be brazed , laying the spelter along the whole
length of it
You have now the firebox, the tubes, and the front
tube- plate in one piece, and it remains to be inserted , and
the front tube- plate brazed to outer barrel. Push in from
the back end , and see that the firebox rests squarely and
the proper distance from the saddle- plate, ignoring the
back -plate until afterwards.
Remember that the box
cannot be twisted after the front tube-plate is brazed , so it
is well to use a little care in fixing. Wire the firebox in its
position, and it may also be necessary to wedge it to hold
it securely.
In brazing round the front tube-plate, lay spelter along
the joint for about an inch , and when it is melted allow
it to run round by turning the boiler, using plenty of
borax . It being circular it must be brazed in stages, of
which there will be from four to six. Care must be
taken in handling the boiler with the tongs while it is
hot, as it may easily be buckled .
If it is thought necessary to stay the firebox to outer
shell , it may be done by brazing a long stick on either
side of firebox before it is formed up into shape and after
wards brazed to the barrel ; but with my own I found
that the box being held securely by the tubes to the front
tube-plate, and also by the fire door and foundation
rings, it was perfectly rigid and required no stays neither
at the sides or top.
The fire door ring, which lies between the firebox and
back -plate, and which should, by preference, be turned
from a piece of rod brass, may now be attached lightly
by solder to the firebox , and when the back -plate is ad .
justed a few holes may be bored all round, countersunk
and rivetted up. The foundation ring may then be fitted
in the same way, and the more perfect the fit the less
trouble will be found later. Bore the holes not less than
4 in. apart , and use rivets about 18 in. When both
rings are rivetted, the back - plate may be brazed all round,
and, with the experience gained in doing the previous
jobs, this will be found no difficult task. The portion of
outer shell overhanging the back.plate may now be filed
down flush, leaving a square, but very neat, appearance.
When the boiler comes from the fire for the last time,
the fire -door and foundation rings may be thoroughly

sweated and made steam -tight. They may be brazed, if
preſerred ; but the work must be done with a blow.pipe
and spirit lamp, and not over the fire, and if this method
is used , of course, rivets may be dispensed with. The
rivetted portion of the saddle plate also requires to be
sweated,when the boiler proper may be said to be finished.
I shall not attempt to describe how the dome and chim
ney should be made from sheet copper, as I consider it
work for the professional smith ; but they may be more
easily turned from castings or solid rod , though it must be
admitted the latter is not a light undertaking. In finish .
ing the boiler much patience will be required in draw.
filing, but this need not be done if a lagging of thin sheet
brass is used, and there is no doubt as to its adding con .
siderably to the appearance, especially if it is brought up
only to the smokebox , and that part highly planished and
left visible.
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Electrical Apparatus.
By T. G. J.

( Continued from page 230. )
The Torsion Balance. - This instrument is used for the
purpose of measuring extremely minute quantities of
electricity by balancing the force exerted between two
similarly electrified bod.es against the twist or torsion of
a very fine silver wire. We are also able by its aid to
prove the well-established law of inverse squares. As
the working parts of the apparatus are very delicate, and
are required to indicate a force of electricity perhaps much
less than that which would be equivalent to one grain , it
is of the greatest importance that the utmost care be
exercised throughout its construction.
The base ( Fig. 2 ) is made from well - seasoned walnut-this
wood possessing better insulating capacities -and should
have a groove, 3.32nds in . wide and 1 in. deep , cut into
its upper surface at a distance of 172 ins. from the edge .
This groove should be cut while still in the lathe. Four
levelling arms and screws will be required for levelling
purposes, and should be of shape and dimensions given
in Figs. 4 and 5. The arms ( Fig. 5 ) can be cut from
Ys in . thick brass sheet , but the screws had better be
bought. These levelling screws, which have a No. o
B.A. screw thread run on the full length of their shank ,
can be obtained from Mr. T. M. F. Tamblyn -Watts,
electrician, etc. , Goldielands, Settle, Yorkshire, as can
almost any of the parts required to make this or any of the
instruments to be described in these articles. A central
hole is drilled and tapped in the arms to take the screw,
and three smaller holes are drilled and countersunk to
enable them to be screwed down to the base, which
should have a portion cut out of its surface to let the arm
sink flush with the top. Of course, the arms should be
inserted at equal distances from one another around the
edge of the base, and should be screwed down with blued
screws. They should not be finally fastened down until
the base has been polished and the arms lacquered. The
glass case is 9 ins. diameter and 7 ins. high , and should
fit, without pressure, into the groove in the base. If it
does not do this easily, have the groove widened.
The scale for the case ( Fig. 6 ) is cut from celluloid
about 3-64ths in. thick by i in . wide. To divide this
strip correctly, first find accurately the inside diameter of
the cylinder, and determine iherefrom the inside circum
ference. Now procure a piece of white paper, same
width as the strip of celluloid , and the exact length of
the inside circumference of the case ; divide this into six
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equal parts of 60 degrees each . Then further divide
these into four equal parts, which are finally subdivided
into fifteen equal parts, thus giving the 360 degrees of
the circle. This paper strip should now be gummed
down to a drawing board or other flat surface, and the
celluloid strip fastened down upon it by means of the
pins, care being taken to have the celluloid well stretched.
We now proceed to reproduce the lines of the paper on
to the celluloid by scratching the latter with a strong but
fine steel point (a well-ground knitting needle will do),
which should be held almost vertical during the operation.
Before scratching in the degrees it will be better to scratch
the horizontal guide lines, using a steel rule to ensure
their being straight. When scratching the vertical lines,
the fifth line and its odd multiples are continued to the
second horizontal line, and the tenth and its multiples
continued the full width of the strip (see Fig. 6). The
zero should be indicated by a small arrow scratched at
this point. When the scratching process has been satis
factorily completed, brush a little thin fish glue over the
scratched side of the strip, and when this has been allowed
to become about half dry, press the strip into its position
on the inside of the glass case about 2f ins. from the end,
which will rest on the base, and the place where the two
ends join pressed together Alush and held down until the
glue has set.
The cover ( Fig. 3) is made from the same material as
the base. The thicker central portion should fit easily
into the inside of the case , and the rim of the latter into
the groove in the cover. There are two holes in the
cover- one central hole, which should be the same
diameter as the socket for the glass suspension tube, or
about 13-16ths in. , and one having its centre at a distance
of 24 ins. from the edge and it in . diam . The suspension
tube (see Fig. 1 ) is of glass, 7 ins. long by if in. diam. ,
and is provided with a socket on its lower extremity.
This socket is made by sweating the disc shown in
Fig. 7 on to a piece of brass telescope tubing it ins.
long by 54 in. inside diameter , leaving % in. of the tube
to project through the disc. The upper end of the glass
tube is furnished with a 14 ins. long brass collar, made
from the telescope tubing already mentioned. The tor.
sion head consists of two parts, the scale and the index,
to which is attached the German silver suspension wire .
The scale ( Fig. 8) has a central hole to take the barrel of
the index, and a piece of brass tube of the same external
diameter as the inside diameter of the glass tube is
sweated on to its under side. This tube, which is i in.
long, should turn easily within the glass tube, and be per
fectly central on the underside of the scale. The index
( Fig. 9) is placed over the smallest shoulder on the
swivel (Fig 10), and fastened thereto by means of a drop
or two of soft solder, taking care to avoid any solder ad .
hering to the underside of the index , as this would pre
vent it lying evenly on the scale. Having fitted the socket
and collar to the glass tube by means of electrical cement,
the } in . of tube protruding through the bottom brass disc
on the socket should be pushed into the hole in the centre
of the cover , and the lot secured by small round head
brass screws passing through the small holes in the socket
disc into the cover.
The suspension wire is No. 40 German silver, and is of
such length that when fully stretched from the end of the
swivel-pin it comes to within about i in . of the cylinder
scale. This will require about 9 ins. of wire. The wire
is attached to the swivel pin by means of a single globule
of solder taken up on the end of the pin, and the wire
held in the centre of the globule until it sets. Great care
must be exercised in handling the fine wire to prevent it
getting twisted or kinked , as this will most surely spoil
the action of the instrument. The other end of the wire
is soldered to the stirrup ( Fig . 1 ). This stirrup is cut
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from very springy thin sheet brass to the pattern given in
the figure, and then bent at the dotted lines to form the
spring stirrup shown in the centre of Fig . 12, and which
simply requires to have its front raised in order to insert
the lever for electrostatic, and the magnet for electro
magnetic measurements . The wire is soldered to the
stirrup in precisely the same manner in which it was
attached to the swivel - pin . The lever ( Fig. 12 ) is made
of shellac, heated in a spirit or Bunsen flame until soft,
and then drawing out a filament which , when cool , is
slightly heated at the place where it is required to be bent
to form the shape given in the figure. Brown shellac
will be found easiest to manipulate. To one end
of the lever is attached , by means of a drop of
glue, a small pith ball cut with a sharp penknife
from the pithof the elder-tree - sometimes called “ burr
tree ” —and finally subjecting it to a circular motion
between two flat boards, taking care not to press too
heavily, or an oval will be the result. This little ball
should receive a coat of shellac varnish , and when fairly
drybe gilt with gold leafapplied on transfer paper, which
is the best method of gilding the ball . The other end
of the lever is furnished with an index or pointer, made
from paper soaked in molten paraffin wax . This index,
which is in the shape of an arrow -head, is best made in
two halves, each the full size of the pointer, and gummed
together over the end of the lever. When dry it should
be immersed in the wax , and then allowed to drip off while
still over the waxpot.
The charging apparatus consists of a brass rod in .
thick , connecting two brass balls together. These balls
are in. and 14 in . diam , respectively, and are screwed
on to the ends of the connecting.rod. The insulating
holder is a stopperof walnut turned to shape, and having
a glass tube s in . internal diameter passing through it.
The connecting- rod should be passed through this tube
previous to screwing on the small ball on the top. In
the construction of the apparatus, it should be distinctly
borne in mind that the brass should be finished and lac
quered , and the wood parts French polished before finally
fitting one to the other, or either to another part. If
all the work has been done properly, the reader should
now be in possession of a first-class electrometer, and be
able to get accurate results .
If we desire to measure the force of a charge, we turn
the swivel until the lever pointer points to the zero
of the glass cylinder scale. This should bring the
pith ball on the other end of the lever into contact with
the large brass ball, but it must not press against it . It is
always best to have a space of about 1-16th in. between
them in order to ensure the wire being untwisted . If the
balls do not assume this position, adjust the cover, and
again bring the pointer to the zero mark . This operation
should be repeated until the desired end has been attained.
The apparatus is then levelled by means of the screws and
a spirii level . The torsion lead is now turned round in the
glass tube until its zero mark is brought under the point of
the index . If these operations have been all properly
performed, the two indices should point to the zero marks
on the scales, and the lever ball bewithin about 1 • 16th in.
of the large brass ball . The charge to be measured is
imparted to the small brass ball outside the cover. This
charge flows down the rod into the large ball which
attracts the lever pith ball and imparts to it a portion of its
charge. The pith ball is at once repelled , and comes to
rest when the twist of the fine silver wice balances the
force of the repulsion between the two balls. The
amount of the twist or torsion is then read off in degrees.
How to manipulate the apparatus in order to demon .
strate the law of inverse squares will be found in most
text-books on the science, and , therefore, need not be
dwelt upon here. Electro -magnetic experiments may be
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conducted with this instrument by substituting a light hol
low magnet for the shellac lever, and another magnet for
the charging apparatus . This instrument can also be
charged by induction . In reference to the illustrations,
Figs. 1 , 2, and 3 are one-eighth the size of Figs. 4, 5 , 6,
7 , 8 , 9 , 10, 11 , and 12, the scale for which is given.
The cylinder scale in Fig. 1 has been purposely lowered
in order to show the lever.
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the work raised to it. Of course , a special metal bed
plate, & c., could easily be designed to secure greater
rigidity. But a temporary wooden bedplate used in the

Fic : 3 .

A Method of Using the Lathe as
a Shaping Machine .
By R. PEART.
T is not every amateur who knows that he may use his
lathe as quite a passable shaping machine without
any expensive attachment whatever. Indeed, heavier
work may be done by the method described below than
with expensive forms of attachment , etc.
The accompanying illustration (Fig. 1) is practically
self-explanatory, and from it the essential piece of appa
ratus will be seen to be an ordinary boring bar. This is
placed between the centres armed with a cutter as if for
boring, the only difference being in the direction of the
pointand the position of the carrier, which is clamped to
the back -centre end of the bar at an angle with the cutter,
and engages with a block of wood . The reason for this
arrangement of the carrier will presently become apparent.
The work is secured as firmly as its natureand the method
will allow on to a wooden base. This base is free to slide
transversely across the seat of the slide-rest, but is pre
vented from being pushed off when taking a cut by means
of a check piece firmly screwed , & c. , to its under surface.
All these points may be made out in the first illustration.

WOOD PACKING,

THE WORK

TUMITIMIDATI

Noz

om

WOOD BLOCK .

Fic : 2
manner described has advantages from an amateur's point
of view , both with regard to time and rapid adaptability
to his varying needs, and that most important factor, the
raison d'etre of this make - shift, his purse.

CUTTER
THE WORK

Woo
ooooww
'WOLDING
will
PLATES
SCREW
LEADING
FIG. I.
The method of working is as follows : The tool and
carrier having been set at an angle ( as in Fig. 2 ) ( it will
be noted that duringa forward cutting stroke the tendency
is for the tool to remain up to its work and cut in a
straight line, the end of the carrier being arrested and
fixed on the surface of above mentioned block ) and the
work being in position (as in Fig. 1 ) , a forward stroke
( the work moving from right to left) is made either by
hand with the quick return mechanism , or with back.gear
and lead screw . For the return stroke the tool is cleared
by a twist of the carrier (as in Fig. 1 ). A fresh cut is
then taken by moving the work transversely to the required
degree ; thus with very little practice quite a respectably
planed surface may be produced . For metal, I find the
best form to give the cutter is that of Fig. 3 with a blunt
tool angle, very little top rake, and a broad tip. This
form of cutter avoids the chattering and digging in conse
quent upon the use of a wooden bedplate . It is best,
too, to have very little of the cutter projecting and to have

In a recent issue of the Manchester Guardian it is
stated that the trustees of the Radcliffe Observatory , at
Oxford , have given an order for the construction of a
telescope , which , it is said , will be one of the finest in the
world . Since the beginning of the year workmen have
been engaged in the erection ofa tower for the accommoda
tion of the huge instrument , and the builders ' part of the
contract is well nigh finished. The building is circular,
and is 35 ft. in diameter. The walls rise to a height of
34 ft. At about two- thirds of this height a bold cornice
of stone and red brick is introduced , and above this eight
elliptic windows are placed ,with keyed dressing of rubbed
red brick. These form the chief ornamental feature of
the tower, and are surmounted by a wide, hard stone
cornice, upon which is bolted the iron sole- plate for the
great hollow dome, which will rise around and above
the telescope. Within the building is the massive brick
pier, upon which the cast - iron base of the telescope will
stand . The pier itself rests on a solid mass of concrete,
13 ft. by 9 ft. by 5 ft. high , which was place 1 at a depth
of 17 ft. below the surface of the ground. The weight of
this concrete block is estimated at about 30 tons. The
hollow dome which surmounts the tower is nearly spheri
cal in shape, and its ribs are of steel. These are at the
present time being covered in with papier - maché , which
The whole dome revolves
forms the protecting roof.
easily on wheels, and rises to a height of 53 ft. above the
ground. The engineer's work has been performed by Sir
Howard Grubb, F.R S. , of Dublin, who bas received
orders to construct the immense double telescope, and a
floor rising to any desired height by hydraulic lift .
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Quick

Firing Gun .
By A. O. WOODWARD.
( Continued from page 273. )
and
a cutter of
nakeaucutter
and make
diamhede tesimilar
similatinin form
this diameter
of this
forma
to that used for slotting the breech block.
If a screw is now passed through the first-mentioned
hole to secure the work to a piece of wood, and the cutter
fixed in the lathe, then by using the rest of the steel strip
as a lever , the slot can be worked out quite circular, and
of the same width throughout .
It should not be longer than the design given , other.
wise the gun will touch the cradle when elevated or de
pressed to its utmost limit.
The fitting of this part to the square must be done
gradually, and tried very frequently, so that a tight fit is
obtained, and then further secured by a nut screwed on
the part threaded for its reception .
A good fit here is essential , for if it is not so, any
shake, however slight, will be magnified, to a great extent,
at the muzzle of the gun.
The locking lever is made in three parts. The handle,
which is fitted into the ball end of the screw, and a loose,
bevelled collet, which fits on the shoulder of the latter
part .
A small steel collar is also partly countersuuk into the
cradle , so that the link may rest against it , instead of
being strained at the upper end by clamping it close up
to the cradle. Mark out the position accurately on the
cradle for the screw.
The hole must be exactly under the bearing, and
should allow the screw free motion throughout thelength
of the slot.
All these parts are brightly polished, both on the outer
and inner edges and flat surfaces. The polishing of the
lever, of course, is done in the lathe.
The shield holders will afford good filing practice.
Though they are right and left, the same measurements
are observed in each.
First file and fit that face of each which is in contact
with the cradle. The positions and size of the screws are
given in the drawings. The inner edges of these back
plates are finished flush with the inner curve of the cradle,
and will be much better if done after fixing. Then file
the two opposite faces to which the shield is affixed , ob
serving, with the aid of the vernier, that they are filed
parallel with the back faces to ensure the shield being
upright, taking it for granted that the cradle is already so.
These two front faces can be finished more satisfactorily
and level with one another after they are fixed , and also
the upper and lower edges cutting straight across both
holders at the same time.
The sides of the holders project slightly beyond the
sides of the cradle, and are bevelled off to meet the latter.
This gives a much better appearance than leaving them
flush with one another.
The under face of each will be found rather difficult to
file, merging as they do from a curved line ( level with
the under part of the cradle) to a horizontal straight one.
Do not drill the holders for the bolts until the bottom
shield is ready .
The section and half front view of this and the upper
one is illustrated .
The fin. rolled sheet brass is used , and if the reader
possesses a circular saw fitted to his lathe, it will lessen
the labour in cutting them out . The upper shield is made
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in two parts ; the lower is one piece only. File both
sides of the brace until all marks are removed. The front
part of the shield is enamelled with and , therefore,
will require no further treatment. The inner face must
be worked with pumice -stone and water until all the file
marks are removed and an uniform surface obtained .
Now profile to shape. Make the edges as square and
level as possible, for these are polished - not enamelled.
Should the reader have any difficulty with these, the
following hints may be found useful :-Plane up two sides
of a piece of wood , 24 ins. by i in . sq ., and fix this , along
with a large file, in a vice, projecting the outer face of the
latter from the vice jaw by a thin piece of wood. Allow
} in. or so of the file to project above the wood, with the
latter having one of its trued surfaces towards the file and
the other facing upwards in the vice.
After the work has been fairly true, it can be rubbed
against the file, resting or pressing it firmly on the wood
meanwhile. Curves can also be worked also with the
greatest ease without in any way destroying the curvature ;
on the contrary, often improving them .
That part of the shield cut away to allow the gun to
swing clear must all be done by hand , the above method
being useless. A careful study of the plan will show
how the shields overlap one another and how far the
openings extend in each .
Mark the position for the bolts, and drill two in.
holes. Two brass collets are then soldered to the shield,
the edges being curved off to meet it.
These are soft- soldered on, and the easiest way to make
them , and also to prevent them from moving whilst
soldering, is to turn them with a small lug on the back to
fit into the holes drilled in the shield , afterwards drilling
The front sur
through the shield and collet together.
face of these collets are polished only ; the edges are
enamelled when that operation is being done. This,
however, is all explained later.
The holder can now be drilled and the bolts introduced ,
and the whole fitted together.
Now observe that the upper edge of the shield is per.
fectly horizontal. If this is so , and the two vertical edges
square with the top , all will be satisfactory, and the upper
shield can be proceeded with.
The surfaces of the two portions of the upper shield
must be prepared in a similar manner, leaving the edges
until the two have been joined . The joining , to be satis.
factory, will be found rather difficult ; for, unless the
metal is bevelled to the correct angle and straight all
along, a good joint is impossible. Now for a method for
doing it, though the reader may, perhaps, hit on a better
one. Bevel a piece of wood i in . square section, lay the
file flat on the bench, and , holding the wood and metal
to be worked firmly together, rub them lengthways on
the file, testing frequently.
The two brass angle - pieces will next be made. These
are bent to shape out of 3-32nds in . sheet brass. The
bending, of course, leaves the metal slightly rounded ,
both inside and outside, at the angle. By filing to
1-16th in . these can be made quite sharp, to allow the
shield to fit closely into them.
Turn the rivets up in the lathe with a round head,
fairly large, and then drill the holes through the upper
part of the shield and one side of the angles, chamfering
the holes on the inner side of the shield . Rivet them on ,
and then solder the two sections of the shield together;
the angle pieces will suffice to hold them together while
doing so . The holes can then be drilled through the
lower shield , rivetted , and then all firmly sweated together.
Now the edges can be finished as previously ; the width
of the shield is the same as the lower one. All the sides
are square with one another, the two upper corners being
rounded only.
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The clearance for the gun coincides exactly with that
in the lower ; and the clearance for sighting must be the
exact size given , and the same distance from the centre,
in case it should interfere with the sighting.
This small space can be cut out to almost the correct
size with a frame saw ; drill a hole at the upper end of
the slot , the same diameter ; this will ensure that end
being nicely curved. It will be found a little difficult to
polish these edges, for they must be kept quite square
while doing so, and not be rounded off in all directions.
The upper shield is fixed to the lower by means of a
slot arrangement ; the section of one of the screws is
given ; it has a collar on midway, which forms a recess
between it and the head, into which the lower shield fits.
They are fixed to the upper shield , and the position of
one is given in the drawings, about half waybetween the
side of the shield and the opening for the gun. They are
polished all over, and can be made in the form of a
stud, or have the heads slit like ordinary screws .
The slots can be made by drilling holes in the exact
position, and cutting down to them with a frame saw ,
shaping to the correct size with a small file.
When finished, the shields can be fitted together. The
edges, both outer and inner ( those forming the opening for
the gun) should coincide , and the upper shield be perfectly
upright. If it is not so, a little judicious filing of one of
the slots will soon make it so.
The shield is supported by two bars, the lower ends of
which rest in sockets or holes in the cradle, their upper
ends passing through the shield and being secured by
pins. Owing to the fact that these supports meet the
shield at an acute angle , it is necessary to make a loose
collar to fit on to a shoulder on each. The drawings show
the supports passing through the collars (dotted lines),
and also the shoulder on which they fit.
The supports are made of steel , and, provided all the
parts appertaining to the shield are exactly according to
the drawings, they may be of the same size. I say this
advisedly, for should any part differ in this respect, the
shield will not be upright. The supports are polished
bright all over ; do not forget to do the rounded end
which projects through the shield.
Mark accurately and centrally on each side of the
cradle the osition for the holes, and then drill them with
a 3-32nds-in . drill , and , if necessary, turn the lugs on the
supports to this size after the holes are drilled to ensure
a good fit. Now mark the points wbere the supports
will penetrate the shield ; this will require a little calcula .
tion to find out exactly. The space between them must
correspond to that between the socket holes in the cradle .
Two collars are soldered on the outer surface of the shield
in a similar manner to the two through which the bolls
screwing the lower shield were passed. In this instance
it may be advisable to omit keeping these in position,
while soldered , with the small lugs, owing to the holes
having to be drilled at an acute angle. Čut these holes
centrally through the collets first with a 1-16th in. drill,
and then rime them out to the required size and angle,
testing frequently to ensure the accuracy of the latter.
Two keys or locking - pins will now be required to
secure the supports in their sockets. These are made of
steel. Turn a piece down to form a pin , in . long and
1-32nd in. thick, with a ball head about 5-32nds in. diam .
The heads are then filed flat on two sides, drilled and
chamfered for the reception of rings, and each polished
brightly all over.
I think it will be advisable to drill the holes for these
pins, so that half the diameter of each hole only will be
cut in the lugs of the supports instead of passing right
through them as shown in the drawings, as the latter plan
is apt to weaken the supports.
A small piece of steel or silver eyeglass chain must now
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be obtained for attaching these pins to the supports, as
well as the rings securing the ends of the chain to each
part. The drawings show very clearly all the details
connected with these .
The two ends of the cradle into which the supports are
fixed are lastly rounded off, and this must be very care
fully done, otherwise the appearance of the model will be
greatly spoilt.
Mark down both faces of each side of the cradles at
right angles to the top lines, level with the centre of the
support holes. Also mark on the top of each side a
semicircle with the hole as centre, and then file carefully
to the lines drawn .
Before fixing the shield in place, the two handles for
lifting it on and off must be made, though , if preferable,
these can be omitted.
They each consist of a steel stud tapped into the verti
cal part of the shield, and a pin of straight polished bar
steel passed through the sloping part, with one end
slightly tapered to fit into the studs.
The studs should be made and fitted to the shield
before drilling the heads. You will then ensure the holes
being quite vertical for the upright bars. The holes in
the sloping part of the shield, to receive these bars, will
be a little difficult to drill straight away. It is better to
make them with a small drill and then rime them out,
using the holes in the studs as a guide, passing the rimer
through both holes at the same time.
The lower ends of the upright bars are rounded off and
should not project beyond the studs. All parts are
polished, and lastly the upper ends of the bars filed flush
with the shield . Little now remains to complete the
carriage, the stop (Fig. 5 ) * , which is fixed to the cylin
drical stand and is used to keep the gun from swinging
laterally, being all that is required.
It is made entirely of steel , and fixed on the left -hand
side of the carriage in the position indicated by the dotted
lines in Fig. 1 .
The principle of it is simple, and will be easily under
stood. It consists of an elliptical shaped plate, into
which a lug is screwed , penetrating through the stand
and also through the inner portion in which the cradle
swings. The end of it is rounded off, and when screwed
in
means of the lever ( half a turn suffici g) it tightens
up against the tapered plug of the cradle, and so keeps it
in position .
Before filing the plate to its elliptical form it should be
filed out hollow at the back to fit on to the stand. Use a
large half round file for the purpose, and when a fairly
good fit has been obtained , the stand should have a little
oil smeared on it , and then the plate applied . By this
means the reader will easily see where any further filing
is required.
Mark out the shape of the plate while it is resting on
the stand, to ensure it being quite horizontal, and then
file to shape, keeping the edges square with the iron sur
face.
Drill a hole in the centre, and thread it with a
5-32nds-in . tap, and also drill two smallerholes, one at
each end, for the screws, one for the latter being counter
sunk.
All three holes are in a line, and the two holes for the
screws should be centrally drilled through the rounded
ends of the plate.
BEEN
The section of the plug is given in the drawings ; the
threaded part must be about twice the length of the hole
prepared for it , to allow for screwing and unscrewing
( the final adjustment is explained later). The thick end
is carefully rounded to prevent abrasion of the cradle,
* The drawings here referred to will be found on p. 153 ,
July issue.
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and the opposite end is turned a little thinner for the re
ception of the lever. The lever is the same shape and
size as that regulating the elevation of the gun , except
that the present one has the handle and ball made in one
piece, whereas the other is a thin end fitting into a ball
head.
The ball is drilled for the plug to fit, and then a small
steel pin passed through to prevent one from slipping or
the other.
It will be noticed that one screw has the head elon
gated. This is done to prevent the lever from falling back
more than a half-turn , so that its pressure can be easily
applied. For this reason the reader must find the exact
positions of lever and plug before keying the two to
gether, so that when the lever is thrown back on to the
screw -head, the cradle may move easily, and a half turn
suffice to secure it.
( To be continued .)

For the Book - shelf .
(Any book reviewed under thisheading can be obtained from The
MODEL ENGINEER Book Department, 6 , FarringdonAvenue
London , E.C. , by remitting the published price and cost of
postage.]
PRACTICAL MECHANICS . By SIDNEY H. WELLS ,
Wh.Sc. , A.M.I.C.E. , A.M.I.M.E. London : Me.
thuen & Co. , 36, Essex Street , W.C. Price 3s. 6d.
Postage 3d.
There are so many text-books published dealing with
the subject of mechanics that the engineering student
may well feel puzzled in making a choice. We are con
fident, however, that he will find neither a better nor a
more interesting introduction to this important branch of
engineering study than the admirable little handbook
prepared by Mr. Sidney H. Wells, who is well -known to
our readers as the Principal of Battersea Polytechnic. Mr.
Wells takes the student through a series of most instruc
tive experiments, performed with simple and inexpensive
apparatus, and shows him how to reason out for himself
the principles these experiments are intended to teach . In
each case the object of the experiment is stated first; then
the apparatus required is clearly described ; next is given
the method of performing the experiment; and lastly the
student is shown what deductions may be made from the
results obtained. The various chapters deal with experi
ments on forces, levers, velocity, acceleration, elasticity,
testing of wires, beams, friction, machines, mechanisms,
hydraulics, and the energy of flywheels, and a number of
useful exercises are included to afford additional practice
to the student. As a class book for students in technical
colleges this volume will undoubtedly be in considerable
demand, but we think it will also be particularly valuable
to engineering students living in isolated districts, where
a college laboratory is not available, and who wish to
study the subject experimentally at home. The appara.
tus is so clearly described and illustrated, and in most
cases is so simple to construct, that many who are in
terested in this subject will feel tempted to rig up a
mechanic's laboratory of their own. At any rate, those
who conscientiously work out the experiments described
by Mr. Wells will have a far more useful and intelligent
knowledge of the subject than could possibly be obtained
by any amount of working out of rules and examples on
paper. The appendices, giving the cost of fitting up a
class room with ihe various pieces of apparatus described,
should prove very helpful io teachers desirous of con
ducting experimental classes.

303

THE CONSTRUCTION OF LARGE INDUCTION Coils. By
A. T. HARE , M.A. London : Methuen & Co.,
36, Essex Street , Strand , W.C. Price 6s. Post
age 3d.
Wehave always felt it matter for no little surprise that
so many electrical amateurs should approach the under
taking of building a large induction coil in the light
hearted spirit very often displayed. By their own avowals,
they are not only not adepts at the work, but in many
cases have not tried their 'prentice hand at even amedical
coil. From our own experiences in the direction indi
cated, we have learned to regard the construction of a coil
as no light undertaking, and have also every reason to .
endorse Mr. Hare's statements as to the lack of literature
on the subject. Now he has come to the rescue of the
little army of eager scientific amateurs, producing a book
which , after a close investigation on our part , appears
to contain every particle of information on the question
one is likely to get outside the professional workshop.
The method our author has followed is one which will
commend itself to the scientific world all over : he first
constructs his coil, and then describes its construction in
an intelligent and perfectly lucid manner. Add to this
the fact that before writing down his experiences, Mr.
Hare exhausted all means of testing his work , and has
here clearly given the results of his labours, and we have
a book at once conceived on the right lines and presented.
in its most useful form . Every amateur coil maker who
aspires to produce a thoroughly good piece of apparatus
will realise, if he first peruses this work , that its cost is a
trilling item compared with its invaluable contents. As
a secondary matter, we may add a word of praise for the
excellence of paper, binding, printing, and illustrations,
which are all of the best .
THE CHEMISTRY OF THE MATERIALS OF ENGINEER
ING. By A. HUMBOLDT SEXTON . Manchester :
The Technical Publishing Company, Limited, 31 ,
Whitworth Street . Price 5s. nett. Postage 4d .
Whilst it is true that the most eminent metallurgists of
this country and the Continent have not hesitated to make
known the secrets of their science, it is also equally true
that the records of their researches are to be found only
in large treatises and transactions of scientific bodies, not
readily accessible to the young engineer. The present,
volume was prepared with this fact in view, and to pro
vide a comprehensive text-book which might serve at
once as a vade-mecum for general reference and as an in
troduction to the larger volumes on the subject. There can
be little doubt that the possession of such a book will be
of great practical value to those whose daily work brings,
them in touch with “ engineering materials .” To know
something of their nature, structure, and manufacture is
no little help to the right use of the finished products,
and this is just where Mr. Sexton's book will prove
most useful. The metals - iron, steel, copper, lead , zinc,
tin , and alloys—and other materials—such as wood , stone,
cements, fuel, water, lubricants, &c. —are thus treated in
a very sensible manner; and, as may be guessed from our
remarks above , the volume can be confidently recom
mended.
STONE CUTTING AND POLISHING. No. 26, “ Useful
Arts and Handicrafts ” Series. London : Dawbarn
and Ward, Limited , 6 , Farringdon Avenue, E.C.
Price 6d . Postage id.
This is an excellent book for the holiday-maker who
has gathered a store of pebbles and shells. The lapidary's
art, so far as it is carried in the instructions of this little
book, is a simple, engrossing, and comparatively inex
pensive one. It should , therefore, have a considerable
following amongst those who know how to use their
fingers to advantage.
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LIVERPOOL. — The seventh monthly meeting of this
branch was held on Saturday, October 13th, in conjunc .
tion with the inaugural meeting and technical exhibition
of the Balfour Institute, at which the Right Hon. the
Earl of Derby, K.G., was present. The first part of the
' HE accompanying photographs show an interesting
model of a compound marine engine made by one
programme consisted of an exhibition of the work of the
THE
of our French readers, M. Auguste Boitel , of Saint
students of the Institute, together with a large number of
Omer. M. Boitel has a strong liking for model making,
models shown by members of the Society of Model En
but has never
gineers, which in
cluded the follow
received any in
struction in metal
ing : -Two large
work . We think
and well finished
model steamers
our readers will
agree that he is to
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the Hawk, 7 ft.
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and 6 ft. long,
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respectively ; two
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vertical steam en
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by i in. stroke,
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ing machine.
in.; together with
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previously made
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fittings,
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engines,
steam
Mr. Rimmer ; a
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boats,
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dynamo, and a
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large vertical
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small launch en
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vertical
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Rev. John Wat
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MODEL
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,
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M.
AUGUSTE
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cylinders,and con
Maclaren ” ), and
other well- known
densers are in cast
iron , while the air,
gentlemen , when
circulating, and other pumps and all bearings are in gun
his lordship displayed great interest in the Society's
metal. All other parts are of steel or iron . The
models, more especially the Majestic, abɔut which he
reversing link shaft is moved by a small steam cylinder
held a short conversation with Mr. Rimmer. The meeting
with oil compressor .
terminated at about 10.15 p.m. -Fred. T. STEWART,
In a later issue we hope to be able to give to our readers
Hon. Sec., 14 , Adelaide Road, Kensington , Liverpool.
Glasgow . — The first meeting of this new branch was
the drawings and description of a model of small breech .
held at 36, Gladstone Street, New City Road , some six
loading gun made by the same amateur,
teen members being present. Mr. Andrew Lang was
appointed chairman for the evening. The following com
mittee was proposed to consider the rules : Mr. Beith,
Mr. Park, Mr. Thomson , Mr. Ashfield and Mr.
The Society of Model Engineers.
Lang. Mr. Thomson exhibited his electric models
to the members, and the meeting closed with a vote of
ONDON . -As already announced , the next meeting
thanks to the chairman. Now that there is a branch
L
of the Society will be held at the Memorial Hall ,
started in Glasgow, all interested in model-making should
Farringdon Street , E.C. , on November 8th , and
support it by attending the meetings, of which due notice
will constitute the annual meeting for the election of
will be given. All information can be had from Mr.
officers, etc.
ANDREW LANG , 11 , Dale Street , Bridgeton.
A Splendid Marine Engine
Model.
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Model Yachting Correspondence .
[ The Editor invites readers to make use of thiscolumn for thefull
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired,but the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication.
Communications shouldbe written on one side of the paper only .)

Miniature Model Yachting.
TO THE EDITOR OF The Model Engineer.
Dear Sir , -- I must apologise for encroaching on your
*valuable space ; but I would like “ D. W. G. " to know
that there is at least one who agrees with him re
snall model yachts. There are many young model
yachtsmen like myself ( my age is 15 ) who can make
small boats, but do not care to attempt to make as large
a one as most of the model yachting clubs sail. I enclose

THE MINIATURE MODEL YACHT " ZEPHYR.”
photo of a small cutter, the Zephyr, which I designed
and made. Her dimensions are:
19% ins.
Length on deck ...
1772
„ , water -line
Beam
3
Depth of hull
2%
..
fin
572
She sails remarkably well, and, in fact, she completely
passed my expectations with regard to speed.
While I am writing, I would like to say a few words
about founding a model yacht club for South Manchester.
There are a few young gentlemen I know who would be
only too glad to join such a club if formed . There is a sheet
of water where we sail our yachts in Whitwork Park , but
unfortunately it contains two islands , which take the wind
and also form a restingplace for a good many of the
boats which run aground on them.
Trusting that this letter may do something to promote
model yachting in this district — I remain, yours ,
Manchester.
“ Q. E. D.”
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TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I am very pleased to see the letter on
Miniature Model Yachting in your last issue by
“ D.W.G.” It is the first time I have heard an expres
sion in favour of miniature models. As an old model
yachtsman of some twenty years standing I take a great
interest in the sport, though at present I have little time
to sail . My experience, when a member of the Clapham
Model Yacht Club ( I believe the oldest in existence ),
was that everybody preferred the large-size models, such
as 5. and 10 -raters - larger , if possible. I have sailed
both large and small models, and agree with your cor
respondent that sailing the large sizes is very fatiguing
on such waters as are usually available at inland districts.
To chase even a 5 rater round a pond in a stiff breeze is
no light job, and if the sides are shallow, she grounds so
far out that it is very awkward to trim sail. Probably,
in large harbours the big model is the best, but I recol.
lect one of our members, I think in 1879, taking the
Magic, a 3 -rater cutter, to Guernsey, and having a good
time racing with her in the harbour there.
This raises another point in favour of the miniature
model, At various seaside towns, as well as inland,
small sailing lakes exist ( there used to be one at Ryde),
and it is easy to pack a small model yacht in one's lug.
gage when holiday-making, so that a cruise or match may
be enjoyed with local craft. With small models, in my
opinion, there is more interest, when racing on limited
waters, than with large models. With large boats the
one which gets off the mark first is almost sure to win
the heat, asthe distance is too short to enable a boat to
recover lost ground ; fouls are much more likely to occur.
With the miniature yacht there is plenty of opportunity for
exciting racing during a heat, as the speed is compara.
tively low . I wish " D. W. G.” every success in the
campaign he has started ; it should considerably help to
spread the interesting, exciting, and enjoyable sport.
At the same, I will remark that it is not necessary that
every model yacht , miniature or large, should be a mere
skimming - dish, built in imitation of the modern racing
machines. It is surely quite as interesting to build
models of cruising yachts, topsail schooners, yawls, cut
ters ; and I suggest that a class be made in which all
competing yachts have more than one mast, fin keels and
centreboards being barred.
In conclusion, I wish to
personally thank " D.W.G.” for his letter, which has
raised some of my old enthusiasm , and pleasant memo
ries of the Long Pond at Clapham with the old C.M.Y.C.
-Yours very truly,
A. W. M.
Brixton.
A Model Yacht Club for Sheffield .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -With reference to Mr. Rooke's letter in
your September issue, I see that he proposes model
yachtists should join the Society of Model Engineers in
Sheffield. I think that if Mr. Rooke put it before his
friends who make model yachting their hobby to have
some races next summer, it might lead to something
better. There are plenty of ponds and dams about Shef
field where such races could be held . Hoping something
M. C.
will come aboui, -I remain , yours truly,
Sheffield .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -1 , for one, should be pleased to become
a member of the model yacht club, and trust that others
will follow up the idea suggested by “ Maha Chakrkri.”
-Yours truly,
“ YACHTER .
Sheffield .
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The Editor's Page .
CE wonder how many amateur model locomotive
WEbuilders there are who bestow the same amount
of care and thought on the laying down and
equipment of a line as they do on the building of the
actual engine ; or, to put the question in another way,
how many are there who have a track worthy of the
models they have built ? We are led to ask this question
because we receive a large number of queries from readers
who are engaged in the building of really good model
locomotives, but very few queries indeed relating to the
construction of permanent way. This seems to point to
one of two things - either that permanent- way making is
so easy that advice is not needed , or that the locomotive
queriests content themselves with a track of a very simple
character for their engines to run upon . Those who have
studied the subject at all , will not be inclined to attach
much weight to the former of these two suppositions, for
there is, undoubtedly, room for the display of consider
able experience and knowledge in the construction of a
really satisfactory model railway system . We are, there
fore , forced to accept the other alternative, and we think
we are fairly safe in assuming that many amateurs content
themselves with a short length of the simplest possible
form of track - in some cases contenting themselves with
any makeshift arrangement that will enable them to give
their engines a run.
It certainly does seem a pity that many a handsome
and really well - built loco should be condemned to show
its paces to the least possible advantage on a few feet of
hastily constructed track , whereas iſ a proper line wer
laid down a vast deal more satisfaction and enjoyment
would be obtained by the justifiably proud owner of the
model. Arising out of this little editorial sermon is an
other question -why do so many amateurs favour the
express type of loco, racing on a single track , to the neglect
of the goods engine with its many possibilities of interest.
ing employment in shunting, and the making up of goods
trains in a properly arranged system of sidings ? Not
that we view express models with any disfavour, but we
think that many an interesting hour could be passed with
a goods engine in doing ordinary goods yard shunting on
a model scale. At any rate, the subject is worth more
consideration than it usually gets.
One of our readers, Col. Hamilton, of Glenties, Co.
Donegal, has given this matter his attention for some time
past, and it will be remembered that a short time ago we
published some very interesting details of his model goods
railway. In the course of a recent letter he remarks :
“ I quite agree with your correspondent ‘ S.E.A.,' that
a few articles on the correct method of laying a double
line of metals, with loops and sidings properly connected
with points, &c. , would be most interesting. I have been
surprised at the number of model engineers who go in for
single express engines, particularly the old G.N. R. 8 - foot
class ; and how few have attempted a railway system
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with goods yard , & c. , with points and sidings, where
trains could be made up and shunted. I would be glad
to know if any of your readers except myself have taken
up this part of model railway business. I know I find it
far more interesting than watching a single express flying
round and round at a great speed . ” We shall be glad
to hear from other readers who may have already done
anything in the direction indicated.
In order to give greater prominence to the question of
permanent way, we have arranged some new prize com
petitions on this subject, particulars of which will be
found on page 308. We hope our readers will take a
special interest in these competitions, and that we shall
get some good articles entered .
“ E. I. ” ( London, E. ) writes on a matter in which,
we think, he will have the sympathy of some, at least, of
his fellow -readers. He says :-— " Could you not suggest,
through the medium of your columns, the advisability of
some of the firms advertising in your paper supplying
lathes on the hire-purchase system ? There are many
amateur engineers, I am sure, who cannot afford the £ 18
or £20 in one sum for a lathe, but who would be
glad to have one by paying £2 or £3 down and the rest
by fairly easy instalments. There is not the least trouble
in getting a piano or bicycle that way, so why not a
lathe ? I feel sure that the enterprising firm which starts
such a system , with a moderate basis of payments , would
do a good stroke of business . ” We commend this letter
to the notice of those of our advertisers who supply lathes
and small machine tools, and may add that this is not the
first occasion on which we have had the same suggestion
put before us.

Messrs. Swete & Lyster, electrical engineers, 27 , Tim
ber Street , Pietermaritzburg, Natal, writes as follows :
“ We note with pleasure your intention to publish your
useful magazine fortnightly instead of monthly. We must
say that we and many of our amateur friends look forward
to the week when we receive THE MODEL ENGINEER.
Your paper is doing good work out here in educating the
beginner to learn the maxim— ' what is worth doing is
worth doing well. ' We should like to start a Natal
Branch of the Society of Model Engineers, but would
like some particulars of the procedure to be employed, so
as to be affiliated to the Parent Society in a proper
manner. Mr. Gibson's article is exceptionally interest
ing to us, for we know what Cape Town merchants are in
the way of stocking material that the modeller requires.
We are more fortunate here, for one can obtain almost
anything in the way of brass rod , bar, and sheet, as well
as tool steel ; and excellent gunmetal and brass castings
can be obtained in Durban. We ourselves intend keeping
large stocks of English and American model castings, as
well as tube, wire and sheet metal of various sizes ; so that
should our Cape Town neighbours not get what they re
quire, we are only a week's post from them . We wish
you every success in your fortnightly venture, and assure
you of our hearty co operation so far as we can in any way
assist you .”
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New Prize Competitions.

Practical Letters from Our

We offer a prize of
Competition No. 12.
£2 23. for the best set of plans for a model railway
system . The gauge to be 34 ins. , and the total length of
line not to exceed 150 ft. The track may be either con
tinuous, or not , at the competitor's discretion, and there
are no restrictions as to the number of stations , tunnels,
bridges, &c. , or as to the nature and extent of sidings,
crossings, signalling arrangements , &c. The idea should
be to plan out a system which should be attractive and
fairly realistic in appearance, and should at the same time
be durable and reliable in the working details without
presenting undue features of difficulty in construction.
The drawings should be to scale, and should show a
general plan of the whole system , and also working
sketches of the various details. A description of about 750
10 1000 words should accompany the plans. The general
competition conditions, as given below , should be strictly
adhered to. The last day for sending in is Dec. 31st.
Competition No. 13. - We offer a prize of 61 Is.
for the best article on “ Model Railway Signals. The
article should describe a set of working signals suitable
for a model railway of 372 ins. gauge, and should show ,
with working drawings, the best way of making the sig
nals and the various mechanisms required for operating
them . The general competition conditions given below
should be strictly adhered to. The last day for sending
in is Jan. 31st , 1901.
Competition No. 14. - We offer a prize of £ 2 25. for
the best article on “ How to Make a 4- in . Spark In :
duction Coil. ” The article should give complete work
ing drawings for a coil of this size , and should describe
clearly all the processes and details of construction. The
general competition conditions given below should be
strictly adhered to. The last day for sending in is Dec. 31st.
GenerAL CONDITIONS FOR ABOVE COMPETITIONS.
1. All articles should be written in ink on one side of
the paper only.
2. Any drawings which may be necessary should be in
good black ink on white Bristol board. No coloured
lines or washes should be used. The drawings should
be about one-third larger than they are intended to appear
if published.
3. The copyright of the prize article to be the property
of the proprietor of The MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication, unless the competitor distinctly
expresses a wish to the contrary.
5. All competitions should be addressed to The
Editor, The MODEL ENGINEER, 6 , Farringdon Avenue,
London , E.C., and should be marked outside with the
number of the competition for which they are intended. A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc
cessful. All MSS. and drawings should bear the
sender's full name and address on the back.

Readers.

EXPERIMENTS have shown that an alloy of aluminium
and zinc possesses remarkable qualities. It is white, and
takes a fine finish , and is equal in strength to cast iron,
but superior in elasticity. On the other hand ,it melts at
so low a temperature that it can be liquefied in a ladle
over an open fire. In the liquid form it fills a mould,
running into all the small parts much better than brass, but
it is more brittle than brass. Its use does away with the
foundry furnace, and its technical advantages are obvious.
The strength of this metal, says Science Siftings, is
50,000 lbs. per square inch.

-

[ The Editor invites readers to make use of thiscolumn for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably bo
attached, though not necessarily intended for publication .]
A Home - Made Drill Chuck.
To the EDITOR OF The Model Engineer.
DEAR SIR , -Many of the readers of the M. E , may
find this chuck very useful for drills, rods, and tubes. It
will , of course, require castings, and may be made of
brass or iron , but the slide C should be made of steel.
The patterns will be easy to make when you have your
castings. The first thing to do will be to tap A to fit
mandrel of your lathe ; then screw it on, and turn up the
face true ; next take in hand the two pieces B, get a true
surface on the back of each, and drill two countersunk
holes in each , and also drill four 3-16ths in. tapping holes
in the body of chuck A to correspond, keeping the two
plates as parallel as possible ; scribe your lines to file to ;
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they must be parallel ; mark a line on the other side to a
full 3-16ths in , then file carefully to these two lines ;
drill a .in. tapping hole in one, and fit screw D. The
slide must be next, and must be of steel as already stated.
Do not make the gripping part of slide until you have
made it fit comfortably in its place ; then push slide out
so that it just misses bed of lathe, and drill a hole a little
larger than 58 in. , put slide back in place as shown in
sketch, and drill 1-16th in hole ; take slide out and scribe
the lines to file to, as shown in separate sketch at Z. When
this is filed out, drill & in. tapping hole for screw E, tak
ing care not to have either screw projecting too far, or it
will strike bed of lathe. — Yours truly,
D. CRABB .
Birmingham .
Boosters and the General Principles of
Motors.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,---- The word “ Booster " has stumped many
a good electrician. After all, it is nothing more or less
than a small dynamo placed in series with an electric
circuit , so as to raise its E. M.F., or to feed conductors at
points of low E.M.F. Following is a simple explana.
tion of the general principles of a motor : - The current
going through the field -magnets, polarises them, and
forms a field ; the current entering the armature by the
brushes and commutators, polarises its core, so that the
north pole is away from the south pole of the field.mag.
net , and the same for the south . As we know-or should
do so - unlike poles attract, and like poles repel. Hence
the armature rotates if free to move . - Yours truly,
HARRY J. C. WOODRUFFE , Engineer.
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Removing Stains from Polished Steel.
TO THE EDITOR OF The Model Engineer.
Sir , I have found the following an expeditious way of
removing slight rust marks or other stains from polished
steel tools, instruments, &c. , and it would, no doubt, be
of similar use for cleaning up brass or any flat metal
surface. The implement consists of a champagne cork,
the top end of which is of convenient shape for holding in
the hand. A little powdered Bath brick should be kept
on hand, and , when required for use, the flat lower end
of the cork should be wetted and dipped into the Bath
brick powder, which will adhere to the wetted part. The
stained part of the tool, & c., should be rubbed vigorously
with the cork , going in the same direction as the lines
left from grinding or polishing operations. Unless the
rusting or staining is serious, it will soon be removed ,
and with little detriment 10 the original polish , but deep
“ pitting " or corrosion cannot, of course, be touched by
this method . - Yours truly,
D. H.
Wimbledon.

Queries

and
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Replies,

Queries on subjects within the scope of this journal are replied ::
by post under the following conditions : 41) Queries dealink
with distinct subjects should be written on separate slips, oneside of the paper only , and the sender's name should be in
scribed on the back. (a) A stamped addressed cnvelope shoxid
invariably be enclosed . (3 ) Queries will be answered as ear's
as possible after reccipt, butan intervalforwarded
of a fewdays must
. MODEL
usually elapse before the reply can be
queries should be addressed to the Editor, THE
ENGINEER, 6, Farringdon Avenue,London,E.C.)
from the queries which have been replied
Thefollowingare selected
lo recentiy :
(2775) Compound Engine. J. F. P. (Rusholme) writes : ( 1) 10
a compound engine what should be the area of the receiver in pro
portion to the high -pressure cylinder? The engine referred to is a
tandem compound, single-acting. (2) What size and shape of con
denser would be suitable for the low-pressure cylinder of above
engine, 1 %, ins, bore ; also air pump ?
(1) About equal to the capacity of hop. cylinder. (2) The con
denser can be made from a piece of brass tube, 4 ins. diameter and
JULEKHAUST

A Simple Telephone Circuit .
TO THE EDITOR OF The Model Engineer.
SIR , - In your July number you gave a diagram of a
simple telephone circuit without the induction coil. I
find the circuit is wrong ; when connected up, the bell at
LINE
EARTH
BELL
SWITCH
TELEPHONER
SWITCM
BELL

MICROPHONE

RECEIVER

BATTERY

41004
each end is on short circuit. I send a diagram of connec
tions which answer very well. —Yours truly,
E. S.
Margate.
TO THE EDITOR OF The Model Engineer.
Dear Sir , - Referring to the simple telephone circuit
described in the July number, I have had the same con
nected up, and find on pressing the push that the bells
ring at both ends.
If you will look at the sketch again, you will see when
the switch is turned on the ringing up side, the bell is on
a complete circuit with its own battery, i.e., push to bell
through switch, bell to earth , and through the cells to the
T. R.
push.—Yours truly,
Nantwich .
To Jarrow Readers.
The formation of a branch of the Society of Model
Engineers at Jarrow -on -Tyne is announced, and readers
in the district are invited to correspond with the Secre
tary with a view to joining. There is plenty of scope for
such an organisation on Tyneside, and a strong Society
should soon be at work. All interested should write Mr.
William Earl , 12 , Kent Street , Jarrow- on- Tyne.
The business of Messrs. Polland & Co. , of 5 , St. Nich
plas Buildings, Newcastle-on -Tyne, has been taken over
by the Union Cable Company , Limited , College Hill
Chambers, 23, College Hill, Cannon Street, London,
E.C. , to whom customers of the former firm will be re
fer
red .

WATER
OUTLET
WATER
INLET

No. 2775

TO AIR Pumpur
PUMP

8 ins. long, with thirty or for ty brass tubes about 5.16ths in. diameter,
of very thin metal, and 6 ins. long. These are soldered into tube
plates 1-16th in, thick, and fixed 1 in. from each end of 8-in. tube.
Two end plates enclose the end spaces. The sketch above shows.
where the exhaust steam and condensing water enter and leave. Air
pump may be 58 in. bore, and same sıroke as engine, and similar to
that shown in reply to Query 2058 in the July number.
( 2811) Intermittent Electric Light. C. T. L. ( Tunbridge
Wells) writes : I want to fit an electric lamp over a clock . I have a
4 -volt' lamp about 1 c..p. , which I propose lighting with ordinary
Leclanché cells. I have tried usingthree, connected in series, but
the filament only goes bright red . How many Leclanché cells does
it require to light the lamp properly ? Or, is this kind of battery
unsuitable ? I should only wantto use the lamp for a few seconds
a day. On page uo, Vol . I., of The Modei ENGINEER— " How to
Make an Electric Reading Lamp," it says that for a 4-volt 2 or
3. C.-p. lamp, three or four Leclanchés or dry cells are required. Is
this a special kind of lamp, taking only a small amount of current ?
Is it necessary to amalgamate the zinc rods?
A 4-volt lamp requires the current from four Leclanches in series
would be quite suitable for your
to light properly. Such a battery only
for a few minutes at a time.
lamp, as you require it to be alight
Some lamps are made to take rather less current than usual, and are
therefore called high efficiency (H.E.) lamps. They usually cost a
little more, and their life is generally shorter than that of the
ordinary lamps. The zinc rodsof Leclanche batteries ought to be
amalgamated.
( 2814] Lamp for Launch Boiler. A. E. T. (Ştechford ) writes:
Canyou tell me of agood cheap lamp for a yacht boiler ? The boat
is 4 ft. 6 ins.,and the boiler isabout 10 ins, long. I have one lamp,
but it is anything but satisfactory, and I should be very glad of yor
help :
With the scant information at our disposal it would be quite im
possible to give a satisfactory reply. Your query should be accom
panied by clear sketches, showing all dimensions of boiler and the
type of lamp, fuel, &c. , preferred , should be stated. A description
of your present lamp might also be some guide.
( 2819) Lathe Mandrel. “ YORKER " writes : I have an old
sewing
I in. diam
., andand
a 3-in.a pulley
belonging
to
it. If machine
this werespindle.
fitted with
a collar,
headstock
casting
provided , would this spindle be suitable for use as a lathe mandrel ?
Would it have substance enough to allow a thread to be cut on the
nose ? Please say what it would cost to screw -cut it , and the best
pit.h of thread.
The balf-inch spindle could be screwed Whitworth pitch, and if
carefully fitted to bearings, would make a serviceable mandrel. The
screw should be cut in the lathe to ensure accurate running, but we
cannot state a price for the work which could be done by anyone
owning a screw -cutting latoe. It is needless to add that a latbe
made with this spindle for mandrel must be very carefully treated,
only light work being performed , as the strength of the mandrel is
so small.
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[ 2824] Engine and Boiler. C. G. F. (S. Kensington ) writes :
Would you kindly answer the following ? I havea horizontal steam
engine, 14 ins x 3 ins. I bave also an iron boiler, 8% i is. X 11 $ ins
Would this be sufficient to drive the engine, and at what pressure ?
Alo wbat pressure should the boiler be ab e to stand, and what
power would the engine give ?
The boiler will run the engine, but not very fast. You do not
state thickness of boiler plates, pe of boiler, style of rivetting,
firebox o tubes, so that it is quite impossible to estinate the right
pressure. The condition of the boiler is also of importance in
determining this point. The engine might develop about 1 •12th h..p.
(2838) Gramme Ring Armature . A. D. (Manchester ) writes :
Will you please tell me whether it is absolutely necessary to have an
even number of coils on a gramme ring armature - having made one
of iron wire over -wound in 15 sectionsor coils ?
No ; it makes practically no difference whether an odd or even
number of coils are put on the armature. The number of sections of
the
must,. of course, be made the same as the number of
coilscommutator
on the armature
[2840) Charging Accumulators and Dry Cells. C. S.
( Thornton Heath ) writes : Can a 4-volt pocket accumulator be
charged by connecting to electric light wire, or ventilator fan, and
what is the current required for charging same ? Which is the best
way to re-charge E.C.C. No. 2 , dry cells ?
It is best to charge small pocket accumulators through an incandes.
cent
in use oncontinuous
the circuitcurrent.
, the quantity
current
being from
Small
little
book on
1 tolamp
2 ampère
See of
Accumulators," Model ENGINEER Series, No. 1 , page 40, for
further particulars. Dry cells cannot be satisfactorily charged in the
same way as an accumulator, but the composition canberenewed.
See book on “ Electric Batteries ," MopeL ENGINEER Series, No. 5,
page 51 .
(2841) Manchester Dynamo. J. F. P. (Rusholme) writes : I
am making patterns for the Manchester type dynamo described on
page 165 of Vol. I, but there are one or two things I don't quite
understand. In Fig. 1 there is a space between the field -magnets
(M and Mı), and the top of yoke (Y, Y :) and bed (B ,B1). Ithought
the field - m ignets, yoke,and bed should be in contact one with another.
If not, how is this space filled up ? Also, I should like to have an
enlarged sketch of the brush holder, Fig. 9, as the drawings are not
complete. What candle -power can be obtained at 2000 revolu
tions ?
The space left in the drawing between the co -es and the yoke is
only for the purpose of showing the separate parts, but in fitting the
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machine up they should be in close contact. A good joint adds to
the efficiency of the machine. A sketch of brush holder (full size)
is given above. You may get from 25 to 30 candle-power at 2000
revolutions.
(2844) Horizontal Engine. R. L. (Manchester) writes : I have
a borizontal slide-valve engine ---size of cylinder, it ins. diam . * zins.
stroke, carrying a 9- in . flywheel. I have also a copper boiler,size,
9 ins. long x 5 ins. diam . ; this is also horizontal.' Is this boiler
large enough to work engine ? What pressure of steam would it
require, and would a charcoal fire laid in a metal dish , size 8 ins.
x 4 ins . X 3 ins. , be hot enough ? Is there any way I could test the
strength of my boiler ?
The boiler is not bali large enough to supply the engine with
sufficient steam to do work , but it might run itlight for a short time.
A suitable pressure would be anywhere between 20 and 50 lhs . per
sq . in. The grate for burning charcoal should be placed between
two slabs of fireclay, on top of which the boiler should rest. The
strength of boiler depends upon the thicknessof metal and method
of construction and rivetting. If of 1-16th in. metal, well rivetted
and stayed, it would be safe at 50 lbs. per sq . in. It could be tested
with a hand -for e pump .
( 28451 Driving Gas Engine by Spirit Vapour. M. G. B.
(Wellingborough) writes : I have a small gas engine, cylinder 2 ins.
* i in . I wish to know if Icould drive it by the vapour of benzo
line or any other spirit? Will you kindly tell me bow I could do
this, if it is possible ?

It is quite possible to drive the little gas engine by the vapour of
benzoline, but the apparatus required to do this effectively is some
what complicated, and as the vapour is intensely infiammable, it is
rather dangerous. Perhaps the best plan would be to make a
" vapouriser " on the lines of that shown on page 26 of The Model
ENGINEER, February , 1900 , at the right hand side of the drawing
( Fig. 2) on that page, or even like that shown in Query No. 2843,
below . The vapour of spirit or benzoline thus produced could
be directed into the gas inlet of the engine, but a much smaller
quan ity of pure vapour spirit would be required to work it than
of coal gas, and a larger volume of air. Your trial of this method
will
be quite
experimental, and we could not guarantee success with
so small
an engine.
(2843) Marine Boiler. E. A. M. (Streatham ) writes : I am con
structing a marine boiler, 7 ins. long, with tube for a blowlamp and
two return flues. Will you please tell me how I can make a blow
lamp so that the flame will reacb from end to end ?
A blowlamp of the usual pattern for methylated spirits could be
arranged as shownby sketch below . It will consist of a container
SCREW STOPPER
BOILER

FIRE TUBE

for the main supply of spirits with a 3-161 hs in. brass tube starting
from near the top and passing through bottom with a bend at right
angles and terminating in a small jet. Under this will be a small
spirit lamp, with adjustable wick, which, when lighted, vaporizes the
spirits in the upper portion, and, on blowing through jet, is lit by the
small burner. The latter is regulated for the size of flame required.
A petroleum burner is illustrated and described in Vol. I , page 150 ,
of The Model ENGINEER .
(2853) Safe Working Pressure of Boiler. B. E. S. (Coro
hill) writes : Boiler, 15 ins. long by 6 ins. diam. , made of Yg in, thick
solid drawn copper tube, ends Yg copper plate, flanged and rivetted
with two rows of rivets, central fue 274 ins, diam . 48 in, solid hard
brass tube, with flange 18 in . rivetted on and to boiler ends, the whole
brazed together after rivetting. There are about eight hard brass
cross tubes, 5g in diam ., in the centraltube. What is a safe working
pressure for this boiler and where can I get a suitable benzo'ine blow .
lampfor heating the above, and which lamp is the best for the pur
pose ?
This boiler would be safe at 100 lbs per square inch, but it shou'd
first have a hydraulic test to 200 lbs. per square inch. Messrs. R.
Melhuish & Sons, 84 to 87 , Fetter Lane, E.C. , could supply you
with a benzoline amp -- they keep a variety ofpatterns.
( 2846 ) Armature Winding: C. L. (Glasgow ) writes : Would
you kindly enlighten me on a few subjecis ? ( 1) Could you make
á little clearer the winding of the arma ure of the electric tramcar
motor in March, 1899 ? (2) How much wire should I buy for field .
magnets and armature ?
(i) The accompanying diagram ( Fig. 1) of armature winding and
connections to commutator may clear up the difficulty. In the
diagram the coils are represented by one turn and are wound side by
side, instead of over one another, for the sake of clearness ; also, the
view is commutator side, which is opposite to that shown in the
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FIC 2
EACH COIL IS SHOWN 81 A DIFFERENT SECTION

diagram on page 66 of Vol. II. It will be seen from Fig . 2 that
coil 1 occupies the lower half of the two slots, and coil 2 fills the
upper hall of slot 1-2 and the lower half of slot ' 2-3, and that coil 3
occupiesthe upper portions of slots 2-3 and 1-3, and so on. (2) The
field -magnet will require about Ib . No. 20, and the armature % lb.
No. 24 wire.
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2849] Dynamo. C. H. S. ( Littlefi:1d ) wrices : I have made a
Manch-ster type shrnt wound dynamo, 50 vol.s, 175 watts, about
50 C.-P. I shall drive it by a Pitman's water-motor. I wisb to
light a room with three 16 c. p. lamps for three hours in summer,
and five hours in winter. The lamps are sit iated 100 yards from
the dynamo. Could you oblige me with the following requirements?
(1 ) Could I use accumulator : with more ease than without ? Could
I use those described on p. 122 in S. R. Botton 's " Guide to
Electric Lighting," as type L7? (2) If not, what could I u e ? (3)
Where could I get them ? How much would they cost ? (4) My
dynamo is, I believe, 34 ampères. S R. Bottone says you must use
10 ampères. How could I overcome the wiffi uliy ? (5) If the
dynamo is 50 volts , 175 watts, need it be ji ampères ? How could
I alter it ?
( 1) Yes ; accumulators could be used and charged during the day
or any convenient time. The L7 type of accumulator would be
too large for the dynamo. It would take about thirty hours to
harge them . (2) An accumulator of smaller capac'ty, say about
50 ampère hours. (3) Write to Messrs. Peto & Radford , Lid. , 57B,
Hatton Garden , London, E.C. (4 ) It woull be necessary to use a
resistance in series with accumulators and increase the speed of
dynamo, but there would be a waste of power. (5) The ampères to
be got out of a dyn mo depends upon the gauge of wire on arma
ture and the power available for driving it. If 3 % ampère , is the
proper output it would get very hot if loaded up to 7 ampères, and
iake twice the power to drive it.
( 2850 ) Gas Engine and Dynamo. F. G. ( Folkestone) writes :
I am about to make a small gas engine and dynamo from castings to
light, say, two 8 c..p. lamps. Engine cylinder, 138 -in. bore . (1)
Should I get as good a light from the incandescent lamps as I
should from the gas consumed to drive the engine, providing I only
used engine just large enough to drive dynamo ?. (2) What part
horse -power gas engine shou d I require to drive a dynamo to light
two 8 c.-p. lamps, and about how many feet of gas per hour to
run engine ? (3) Would double the power of engine and size of
dynamo be required to give iwice the amount of current ?
( 1) Probably not, as the efficiencies of model gas engines and
dynamos are rather low. (2) About / h..p. for two 8 c..p . lamps ;
amount of gas consumed , from 10 to 15 cubic ft. (3 ) The gas engine
should be about twice the power, and the dynamo about half again
as large to get twice the current.
( 2852 ) Electric Tramcars. J. B. (Dundee) writes : Could you let
me know what kind of a book to get about electric tramcars ? We are
getting this town laid down with them . I would like to know all
about them— the connections, the gearing, the controller, and the
parts that are most defective and how to repair them , such as the car
getting electrified -- a book that would let me know all about them ,
with diagrams and plates .
A good book on electric tramcars, & c ., giving descriptioos and
illustrations of all the parts, is that by Mr. E. Wilson, entitled
"Electric Traction ,” and published by E. Arnold , 37, Bedford
Street , London , price 5s.
(2854) Model of G.N.R., 990. H. G. T. ( Pentonville Road )
writes : I am about to build a inodel of G.N. R. 990 on a scale of
5/8 in. to 1 ft., and should be much obliged by a sketch of same,
with dimensions. I propose making the boiler 3i ins. diam ., which
I think works out a litle larger than to scale. What size cylinders
should I use ? Please explain a simple way of setting the valves
in a mo lel loco Presuming that you have a pair of cylinders
of a certain stroke, please explain how you find out what will
be the radius of the circle that the links will form part of the cir
cumference of. Referring to Query No. 1, please state length and
curve of links to be used with the cylinders whose dime sions are
there asked for.
Please refer to the October No. of the Locomotive Magazine, in
wbich an outline of the G.N. No. 990 is given with pr ncip al uimen
sions. Published at 102A, Charing Cross Road W.C. Proportions
of link motion & c., and all parts of the locumotive are given in the
book entitled — " The Locomotive of To-day," published at the
same aadress. The boiler, if 3 ins. diam ., would be slightly larger
( in .) than if built to a scale of 34 in. to the fo t and the gauge
between the rails: this scale is 34 ins., full. The cylinde s togin .
scale, would be 78 in. bore and 1 % in. stroke ; coupled wheels,
+48 in diam . ; bogie an i training wheels, 27 ins. diam.
( 2855) Otto Cycle. H. C. W. (Rhos) writes : Will you kindly
give me the full meaning of the words " O.to cycle " as used in
gas and oil engines ? I have looked in several looks, but cannot get
i . fully explained .
The following expla ation is given in The Model ENGINEER for
Octo er, 1898 : The Oito cycle or se i -s of operations is as fillows: First stroke (outward ), the piston més forward, and draws in a
charge of gas and air ; second stroke (inward ), the piston returns
and compresses the charge into the compression chamber or space
left at the end of cylinder; hird stroke (outward), the charge is
ignited andthe explosion fo'ces the piston forward again ; fourth
stroke ( inward ), the piston returns and expels the prosucts of com .
bustion. A fresh charge is thea drawn in, and the same cycle of
operations gone through as before. It will be seen from this tbat
an engine working on the Otto cycle bas only one working s'roke in
every four.
[2862 ) Locomotive Boiler. W.S. H. ( Bradford) writes : ( 1 ) I
wish to make a locomotive boiler of the following sizes :-- Smokebox:
length, z ins.;barrel,34 ins. external diameter,by 7h ins. long ; out
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side firebox, 5 ins long by 34 ins. broad ; inside firebox, 41 ins. long
by 3 ins. broad by 5 ins. high. Would the following thicknesses of
copper, if rivetted and brazed, stand a working pressure of 50-70 lbs.
per square inch ?-barrel : of solid drawn seamless copper tube, 1.16th
in. full, or sheet copper 3-32nds in ., rivetted and brazed ; firebox,
3-32nds in. copper, rivetted and brazed ; tube.p ales, ' s in, copper
(2) What would be the best size of copper tubes to use in the above
for burning either charcoal, or coke, or petroleum , as desired ? (3)
Will it be necessary to “ double-rivet" the above ! If so , please ex
plain what " double-rivetting " is. Kindly give correct size rivets
for above. (4) Will above boiler supply steam to two cylinders, each
1 in . bore by 14 in. stroke, cut off about two-thirds ?
( 1 ) The barrel, if of solid drawn tube, T-16th in. thick, would be
plenty strong enough for the pressure , and would be lighter than one
made up of 3-32nds in. sheet and rivetted. The firebox plates need
not exceed 1-16th in . in thickness - it is better to put in a few more
stays ; they should be from 44 in. to 7s in, apart. The tube plates
may be 3-32nds in. full. (2) Six tubes 58 in . diam. and 1-32nd in.
thick. ( 3) Double-rivettingwill not be necessary for firebox joints,
if brazed as well. Double rivetting is used generally for longitudinal
joint in the barrel, and consists of two rows of rivets placed ina zig.
zag line. (4) Boiler would probably supply enough steam to cylinders
at a moderate speed , but it would be advisable to reduce the diam.
eter
78 in. orof13-16ths
in. Plenty of power would be obtained
with to
a pressure
50 lbs.

Amateurs '

Supplies .

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus,
and materials for amateur use .)
--A Smart Model Steam Pump.
The accompanying photograph shows very clearly indeed the
outward appearance of a smart steam -driven force-pump now being
made by Geo. Goodman & Co., East Hayes, Bath. The pump
itself is onewe inspected some time ago, and which was favourably
noticed in these columns. It is, however, seen to very much better
advantage, fitte i as here shown, and we have no doubt that mode

engine owners will realise that this litt'e pump is a really good
adjunºt to their plant. That it is neat can be seen from the illustra
tion, and we can speak for the general excellence of the work of
this firm . In this model the steam cylinder has a stroke of #in. ,
and the piston is in. diam. The pump ram is } in. diam . A set
of castings for the pump complete can be had for 4s. 6d ., and
further particulars will be sent on application , as above.
Model Makers' Requisites.
We have inspected one or two samples of engine fittings turned
out by the Liverpool Castings Supply Co , 5, Church Lane, Liver.
pool, and find these very highly finished specimens. The firm
claims to sell none but fittings of the very highest quality and
guaranteed to refund the money on any order when the goods do
not come up to this standard. They are also agents for the
supply of Messrs Shaw's ( Hebden Bridge) specialities, and have a
large stock of all model maker's requisites . The preliminary list,
just issued, will be sent free on receipt of a post -card from any
reader of The MODEL ENGINEER, who will also receive a photo
graph of some of the fittings if 3d in stamps is enclosed .
Experiments in Chemistry.
It is so generally acknow'edged that the experimental study of
science is the right road to proficiency in it, that fortunately there
need be no apology for introducing to the notice of our readers
Statham's cabinets for the performance of chemical experiments.
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These range from the modest box of chemicals with instructions
for performing filty experiments,
no more than a shilling, up
to expensive sets of apparatus and at
chemicals for scientific research .
We have ourselves performed a number of these ex .eriments with
some of the cheaper sets supplied, and we can guarantee a
fairly extensive period of enjoyment to any scientifically inclined
reader with even the cheapest set obtainable. Statham's chemical
cabinets are to be had from The Laboratory, 4, Oakhurst Grove,
East Dulwich, London, S.E.
A Neat Horizontal Engine.
The accompanying illustration shows a neat type of horizontal
engine on a substantial cast iron bedplate, which is one of the
latest patterns introduced byStevens's ModelDockyard, 22, Aldgate,
London, E. Two sizes of this engine are made, one having a
cylinder in. bore x it in. stroke, and the other a cylinder i in
bore x 1% ins. stroke. The illustration shows the details of
construction very clearly, and it may be added that these engines
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Lehmann Bros. , Hampshire Works, Station Road, Waltham
stow, E. - This firm issues an excellent catalogue of measuring
instruments, including micrometers, sliding gauges, tape measures,
etc. , forwhich they have the British agency. To judge from this cata
logue, the prices quoted are very moderate for such high -class work.
Lists of British Association and Whitworth standard taps, dies,
screwplates, &c. , are also to hand , and should bave exceptional
interest to our readers, who should send a stamp for the above
catalogues, mentioning THE MODEL ENGINEER when corresponding.

S'S
W.STLEVEN
MODE
DOCKYARD
YOLALDCATE
MAKERSLONDON

MESSRS. STEVENS'S MODEL HORIZONTAL ENGINE .
are specially constructed for driving small dynamos and other high
The Clyde Model Dockyard and Engine Depot, Argyll
speed work .
Arcade, Glasgow , N.B.- In putting a new enlarged edition of their
complete illustrated catalogue before readers of THE MODEL
ENGINEER, this firm calls attention to some of the special features
Catalogues Received .
of the list, which,we may mention, is half as large again as the
last
one. The " Clyde” huilt model yachts occupy an important
The Edison - Bell Consolidated Phonograph Company,
section, and these have been undergoing alterations in design to
Ltd., 39, Charing Cross Road , London , W.C. - A well-printed
bring them fully up -to -date, whilst new intermediate sizes have
portrait souvenir " of some favourite artistes whose voices have
been added to stock. Improvements have also taken place in the
been recorded in the phonograph, is sent us by this firm , which
designs of vertical, horizontal, and locomotive engines, and all
holds the fundamental patents controlling these machines. As is
these advantages have been accompanied by reduction in prices. A
well known, the phonograph has undergone revolutionary changes
point of some importance is the illustration of model boat fittings,
for the better, is made in a great variety of sizes andstyles, and is
à plan which enables a customer to make a much better choice of
by no means an expensive form of amusement. The fa t that one
his goods than when only a written description is given. Readers
can
take
one's
own
records
is
also
a
point
in
favour
of
this
are informed that the firm is exceedingly busy during Christmas
apparatus, and agents and otbers will do well to write for this
week , and they will esteem it a favour if customers will order now
attractive pamphlet, at the same time mentioning THE MODEL
or as early as possible, in order that goods can be reserved and
ENGINEER .
forwarded so as to reach them at the time wanted . The new list
The Worthington Pumping Engine Company, 153, Queen
will be sent on receipt of three penny stamps, and will be found a
Victoria Street, London, E.C. - A beautifully prepared brochu.e
really good investment.
dealing with the large exbibit of pumps by this firm ai the Paris
Exhibition, has reached us, and will serve as anadmirable memento.
Notices .
Explanatory notesare in French, anda list ofContinentalbranches
also given . The illustrations of a large number of the firm's speci.
alities are reproduced in the best possible manner.
Ludw. Loewe & Co. , Berlin. London agents : H. F. L.
The Editor invites correspondence and original contributions on
allamateur mechanical and electrical subjects. Matter intended
Orcutt, 30 and 32, Farringdon Road, E.C. - A catalogue which
for
publication should be clearly written on one side ofthe paper
runs to nearly 200pages, printed in the finest possible style on art
only, and should invariablybear the sender's name and address. It
paper, bound neatly, and illustrated withhigh-class photo blocks,is
should be distinctly stated, when sending contributions, whether
not to be lightly passed over. Such a list assists considerably in
remuneration is expected or not, and all MSS. should be acccm
giving confidence to the machine tool customer , for it is obvious
panied by astamped addressed envelopefor return in the event of
that the pains taken with an expensive catalogue would be entirely
That
rejection . Readers desiring to seethe Editor personally can only do
by poor
onlyjudged
thrown
if backed
prefatorywork.
note to the
so by making an appointment in advance.
the scamped
by or
the case
may be
notaway
this
This journal will be sent post free to any address for 6s. Per
where,
volume,
words,
in
a
of
few
be
a
found
description
may
Messrs. Loewe's works. Here, every modern idea which tends to
annum , payable in advance. Remittances should be made by Postal
the production of accurate tools , such as are now -a -days required .
Order.
Advertisement rates may be bad on application to the Advertise .
-will be found in practical operation. The works are very large,
ment Manager.
and their productions include a great variety of lathes, shaping,
How to ADDRESS LETTERS.
and drilling machines,
milling
machines,
and slotting
planing, circular
gauges,
saws,and
a hundred
other items to be found in the
All correspondence relating to the literary portion of the paper,
eight-page index of the list. Every facility is offered for intending
and all new apparatus and price lists, &c. , forreview , to be addressed
customers to inspect either the "Berlin works or the extensive
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avenue,
London showrooms, and every guarantee is given that the work of
London , E.C.
All correspondence relating to advertisements to be addressed to
the firm is of the best and most modern character.
The Best Steel Tool Company, S4, Mile End Road , London ,
the ADVERTISEMENT MANAGER, “ The Model Engineer, " 6, Farrit g
E.-This firm sends us a four-page list of boilers, engine fittings
don Avenue, London, E.C
and material, together with some particulars of second-hand
All subscriptions and correspondence relating to sales of the paper
machinery, tools, dynamos, & c. It is stated that " amateur wants'
to be addressed to the publishers, Dawbarn & Ward, Limite.
are the speciality of the firm , who also supply plans at a moderate
6, Farringdon Avenue, London,E.C.
Sole Agents for United States, Canada, and Mexico : Spon as d
rate for the greater convenience of amateurs. The above list will be
sent, post free, to any reader of The Model ENGINEER, on receipt
Chamberlain , 12, Cortlandt Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed .
of a penny stamp.
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Feed - water Heater
Model Boilers .

for

By “ Zodiac.”
" HE feed -water heater here described uses the exhaust
TH steam to heat up the boiler feed - water, delivering
the same to the boiler at a temperature nearing
boiling point. Not only does this increase the boiler
efficiency , but by adding this heater one can partly , or
even wholly, remove the trouble where one has a boiler
too small to steam the engine. We thus rob the exhaust
steam of part of its heat, which would otherwise be wasted ,

PUBLISHED
TWICE MONTHLY

The volume of the heater should be about four or five
times that of the cylinders. Fig. I shows an end view of
the heater in section, while Fig. 2 shows a side view,
from which it will be seen that the tube plate ( D ) carry .
ing the tubes is screwed to the fange ring F by screws,
which pass through the rim of the brass end cover C.
Wherethe engine is to be worked non - condensing, the
simpler type shown at the other end ( Fig. 3 ) may be
adapted, in which case the tube plate is made thicker and
the fange ring is done away with. In this case any slight
leakage is not serious, as it would be in the case of a con
denser being used , when the smallest leakage would ruin
the vacuum .

Fig.3. Alternative Construction of End .

B
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L

с

D

Deflection Plates

Fig. 2.
LONGITUDINAL SECTION OF MODEL FEED -WATER HEATER .

and save the boiler having to raise the temperature ofthe
feed water from some 60 degs. F. to 212 degs. F. The
amateur often does the same trick — i.e.,he fills his model
loco boiler with hot water, in order to obtain steam more
quickly.
The heater here described is for a stationary engine,
but there is no reason why a heater on similar lines should
not be used for boat engines and even for locos, the
heater in the latter case being placed in the smokebox.
The size here given will be suitable for a single - cylinder
engine of about 2 ins. or 272 ins. bore, by 3 ins. stroke.
No exact rules can be given as to size, as it will depend
on the speed of the engine and volume of its cylinders.

If theamateur has done much copper work, he will be
able to flange the ends of the tube, and thus again avoid
the use of the flange ring. The ends or covers C are very
simple castings to make. The turning up of the parts
will give no trouble ; the outer case E is merely a piece
of thin brass tube with its ends turned up true, and fitted
into the flange ring. These covers must be tapped to
receive the supply and delivery pipes, and the outer case
should bave its steam and exhaust pipes brazed on.
In order to increase the heating effect of the steam , de
flection plates L ( Fig. 5 ) are slid over the tubes, they
being kept at the proper distance apart by means of pins
B rivetted to them.
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Care must be taken that the steam has a free path
through the heater of ample area, or back pressure will
result.
In erecting, the set of tubes are driven into one tube
plate, taking care to avoid damaging the opposite end of
the tubes. The flange ring is next put on, and the tube
E driven into it, when the deflection plates L can be
placed in position and the other fange ring put on , and
then its tube plate carefully driven on, the heater being
stood on a block of soft pine so that the tubes are sup
ported.
The tube plates should now be driven home, thus caus
ing the flange ring to grip the outer tube E. Care must,
of course, be taken that the holes for the screws are not
fouled by the tube plate. The tubes must next be
expanded by having a taper steel tool driven down, giving
it balf a turn at each blow .
If the tube ends, tube plate, and the joints of flange
ring, &c. , are all tioned before going together, they can
be sweated at the joints after they are fitted up, thus en
suring tight joints.
The heater can be lagged with asbestos or wood, to
suit the taste of the maker.
It will be readily seen that the feed -water being slowly
pumped through the tubes is heated by the exhaust steam
playing on the outside of the tubes.

The Society of Model Engineers .
London .
ANNUAL GENERAL MEETING.
HE annual general meeting of the Society of Model
T'Engineers took place on hursday,
Novembersth,
1900, in the Board Room , Memorial Hall, Far.
ringdon Street, E.C. , at 7 p.m. More than sixty
members and visitors were present. The chair was taken
by Mr. Percival Marshall at 7.30, when the secretary was
called upon to read the minutes of the last annual general
meeting, which were then approved . The election of
officers for the ensuing session was next proceeded with,
the following nominations being received :
Chairman, Mr. Percival Marshall.
Vice- chairman, Mr. J. C. Crebbin.
Secretary and treasurer, Mr. H. Sanderson.
Committee : Messrs. W. J. Tennant, A. M. H. Solo
mon , A. Loebl, and W. Bashford.
As no other nominations were handed in , these gentle .
men were declared elected forthwith. The adoption of
the report and balance sheet for the Session 1899 1900
was then moved by the CHAIRMAN ; this was seconded
by Mr. CREBBIN , and carried nem , con. The following
resolutions were then put to the meeting-viz.:

Alternative Method
of arranging Tubes

B

©

Inrer

Fig . 5 .
Fig.1
Section

Fig. 4 .

The heater can be placed vertically or horizontally ; in
the case of a horizontal engine it can often be placed
under the engine bed. It should be as near to the boiler
as possible, and so arranged that the condensed water
will be drained away by the exhaust. Any type of feed
pump may be used in connection with such a heater, but
it should be placed to pump water into the heater, not
between the latter and ihe boiler . In the first case it will
be pumping cold water, and in the other position would
have to deliver water at near the boiling point - a feat
which a model pump cannot be expected to achieve.
IN lhe course of a recent paper read before the Aero
nautical Society, Mr. Hiram s Maxim said it is useless
to try and make a balloon that will go against the wind ,
even such a balloon as the Zeppelin air-ship . The balloon
has to be so large that it necessarily drifts in the wind.
Aeroplanes, however, can travel against the wind, and
Mr. Maxim looks to see them in the immediate future.
They will be somewhat risky at first, and chiefly em
ployed for reconnoitring or carrying despatches and drop .
ping bombs in warfare. Flying machines, like automatic
guns, will give to the wealthy and civilised nations a great
advantage in war over poorer and ruder nations.

EVERY reader
this journal residing within easy reach
of London should make a point of attending the forth
coming Conversazione of the Society of Model Engineers.
There will be a splendid collection of models on view .

Outer
Deflection .
Moved by Mr. PERCIVAL MARSHALL- " That the last
sentence of Rule II be altered, so as to read — Each
candidate shall be proposed and seconded by two mem
bers of the Society, and shall, if approved by the com
mittee, be elected by general vote at any ordinary meet.
ing. '
This resolution was carried.
Moved by Mr. HERBERT SANDERSON— " That Rule
IV be altered to read : “ That any member intending to
withdraw from the Society shall give written notice to
the secretary before his subscription is to expire, and
shall be liable for the subscription due up to the date of
such expiration .' " . This resolution was carried .
Moved by Mr. HERBERT SANDERSON— “ That the fol
lowing new rule be adopted : Capital Fund.--- That a
Capital Fund be formed , comprising all donations and
entrance -fees received on and after November ist , 1900.
This Capital Fund shall be invested as the committee
shall direct, and shall only be drawn upon by resolution
at five days' notice, the notice to speciíy the object to
which the fund, or a part thereof, is to be applied . '”
This resolution was carried.
Moved by Mr. J. C. CREBBIN— “ That a committee of
eight members be appointed annually to take charge of
the model railway track of the Society, and that the names
of those members be printed in the list of officers of the
Society.” This resolution was carried, and the following
eight members were thereupon elected upon the com
mittee :-Messrs. J. C. Crebbin , H. S. Boorman , E. L.
Pearce, W. Blaney, A. Bowling, F. J. Burnham, W. S.
Taylor, and F. Smithies.
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Moved by Mr. F. E. Powell, for Mr. C. E. Oxbrow
- “ That the committee be instructed to select a suitable
members' badge, which members can wear when visiting
museums, exhibitions, &c. , and a sufficient number of
such badges to be purchased and sold to members at
cost price, which must not exceed one shilling . ” This
resolution was amended at the instance of the CHAIR
MAN, by the deletion of the words , " which must not ex
ceed one shilling, ” but on being put to the meeting the
resolution was declared not carried .
Moved by Mr. H. S. BOORMAN- " That no person
shallbe allowed to compete in any of the Society's com
petitions, unless the said person has been a member of
the Society for at least three months prior to the closing
date of the competition, and his subscription has been paid
up to date or in advance. ” This resolution was carried.
Moved by Mr. N. H. SIMMONS— " That professional
mechanics and model makers shall not be allowed to enter
prize or other competitions held by the Society, except
in a separate class which shall distinguish their models
from those of amateur mechanics. The decision of the
committee as to the definition of a ' professional' to be
final. ” The following amendment was put by Mr. W.
J. TennanT— " That in the competitions organised by
the Society the competitors shall be required to state
whether they compete as amateurs or as professionals,
and that the awards be divided into professional and
amateur awards and characterised accordingly. ” This
amendment was withdrawn in favour of the following,
moved by Mr. HERBERT SANDERSON – “ That the ques.
tion of the division of competitors in the Society's com
petitions into professional and amateur classes be referred
to the committee for consideration , the committee to
bring a resolution on the subject before a meeting of the
Society at a later date for confirmation or rejection by the
members. ” This resolution was carried.
Moved by Mr. H. S. BOORMAN- " That the secretary
be empowered to receive voluntary donations from mem
hers to be placed to the benefit of the Capital Fund."
This resolution was carried.
Moved by Mr. J. C. CREBBIN—“ That in Rule III,
the sum of 7s. 6d. paid by provincial members of the
London Society as an annual subscription, be altered to
5s. per annum . ” On the motion of Mr. SANDERSON,
Rule III was left unaltered ; but he moved “ that the
Society shall prepay the postage on the Portfolio which is
sent to provincial members of the London Society.”
This resolution having been accepted by Mr. Crebbin ,
was passed unanimously.
Mr. F. P. KIRTON next proposed and Mr. Löwy
seconded that a hearty vote of thanks be accorded to the
retiring officers of the Society for their efforts on behalf of
their fellow members. This was carried with acclamation.
The CHAIRMAN, a'ter replying, announced that the
details of the conversazione were well in hand , and tickets
would shortly be sent to members and others The price
of the tickets would be as. 6d. An appeal was also made
for members to offer their services as stewards .
This terminated the formal business. The inspection
of model locos on view occupied the attention of those
present until 10 p.m. , when the meeting adjourned.
SPECIAL NOTICE.
All communications to the London Society must now
be sent to
Mr. Herbert SANDERSON , Hon . Sec. and Treas .,
“ The Mount,”
Ealing, London , W.
THE CONVERSAZIONE .
The Conversazione is fixed for SATURDAY, DECEMBER
IST. A preliminary list of exhibits is in hand , and will
be sept to any one who sends to the Secretary a stamp for
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postage. This Conversazione will be even more interest
ing than that held last year. The tickets are 2s. 6d . each ,
and admit to everything --the lectures, concert, demon
strations and refreshments being all included.
It is believed that the names of some of those members
who volunteered their services as stewards are not included
in the list held by the Secretary. Will all those who gave
in their names during October kindly send a post card
intimating their willingness to act in the capacity named ?
AN OFFER TO MEMBERS OF THE S.M.E.
Mr. W. J. Harding, who has been a member of the
Society of Model Engineers since its commencement,
makes the following kind offer to assist other “ model
engineers.” Hewrites : “ I am a boiler maker by pro
fession, and shall be pleased to give members of the
S.M.E. any information in the construction of model
boilers that lies in my power, or would flange any plates
required to construct a model boiler.” Mr. Harding's
address will be found in the list of members in the pos
session of all members of the Society.

Provincial Branches.
Manchester. — The October meeting of this branch
was held at the Marsden Café, Manchester, on October
5th , twenty members being present. Mr. Hayes was in
the chair. The minutes of the previous meeting having
been disposed of, the election of officers for the coming
session took place. A paper on Model Boilers, by Mr.
Crebbin , was read by Mr. Atherton, and illustrated with
lantern views by Mr. Whipp. The paper treated on the
manufacture of boilers for various classes of engines, and
gave a very precise description of their manufacture from
the rough material to the finished model. It was further
aided by a model of a loco boiler and the necessary parts
finished and in part construction. The paper was greatly
appreciated by the members, who passed a vote of thanks
to Mr. Crebbin. The following models were shown by
different members : -Milling arbour, by Mr. Leigh ; pat
terns for L. and S.W. loco engine, 34 -in . scale, driving
and bogie wheels, by Mr. Thompstone ; sectional model
of outside cylinder for loco, by Mr. Atherton. The meet
ing closed with a vote of thanks, proposed by Mr. Hayes,
to Messrs. Atherton and Whipp.
A visit to Worsley to view Mr. Leigh's model railway
took place on October 27th. Thirty members and friends
who took advantage of his kindness were highly pleased
with the visit.
The first meeting of our second session was held at the
Marsden Café, November 5th , 1900 , seventeen members
being present. Mr. Leigh was in the chair. The
minutes of the previous meeting having been passed, two
new members were introduced . After the general busi
ness had been disposed of, several exhibits were shown
by various member, namely - 1-in. L. and S.W. Railway
bogie frame . by Mr. S. L. Thompstone ; brass marine
boiler, 4% ins. by 12 ins , with corrugated taper firebox
of copper, and six return tubes, rivetted , working
pressure 60 lbs. , by Mr. Hailwood ; clockwork -driven
vertical oval chuck, for mounting microscope slides, by
Mr. Bradley ; induction coil , with compound motor, also
motor, Geissler tube, by Mr. Wood ; six -cell bichromate
battery, Launel motor, series and reversing switch , by
Mr. Hunt. The three latter were shown working. The
meeting was brought to a close at 9.45 by a vote of
thanks to the chairman.
I should be pleased to give full particulars of the branch
to any person wishing to become a member. The sub
scription is 6s. 6d . per annum , including entrance fee.
The next meeting will be held, in the above café, on
December 3rd.—J. F. FULLAWAY, Hon. Sec. , 54, Great
Jackson Street, Hulme, Manchester.
( Continued on page 333. )
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An Amateur's Motor Cycle .

The instructions for starting the P. T. motor- cycle are
simple. First , turn on the electric current for sparking,
then open the relief cock on top of the motor, mount the
machine, set regulating valve, and pedal one or two turns
and the motor is started. One of the advantages is that
the lever or valve regulates the entire mechanism after it
is started. The P. T. Company sells complete motor
cycles, motors, and castings, with full instructions for
constructing the same, and alsomanufactures carburetters,
vapourisers , spark coils, mixing valves, mufflers, and
batteries. Patents on the designs and details of construc

C

HE following description of a small gasoline motor
recently perfected and placed on the market by
THE
Messrs. Potdevin , Tæpei, & Wic
yer, of New
York, U.S.A. , will doubtless be of interest to many of
our readers.
The motor is intended especially for bicycle use, but it
can also be used for many other purposes, such as power
for coffee mills, fans, and ice cream freezers. The main
feature is that the motor weighs very little — 20 lbs ., and
is only 1272 ins. high and 6 ins. wide. It develops i b.
h.-p. at 1000 revolutions a minute.
The “ P , T.” Motor, as this engine is termed , can be
built upon a lathe without the use of any special tools by
carefully following the blue prints and instructions sent
with each set of castings. The motor operates on the
Otto or four-cycle principle. A double adjustable wipe
spark for ignition is generally used , but a jump spark can '
also be used , and the makers supply this extra apparatus
at a small additional cost. The motor in its simplest
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FIG. 2.:-THE “ P. T.” MOTOR FITTED TO BICYCLE ,
tion of the motors and accessories are pending. All
P. T. motors made by the company are numbered, and
the letters P-T are cast on the crank chambers . In
formation will be cheerfully given on receipt of a stamped
envelope. Communications should be addressed to the
company, or F. B. Widmayer, general selling agent,
2,312 , Broadway, New York City. English readers
should remember that the postage to the United States is
22d. for letters, and id. for post - cards.
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FIG.1 . –THE “ P. T.” MOTOR.
form can be easily attached to a bicycle frame without
necessitating alterations. It drives the rear wheel with a
ball-bearing highly polished aluminium friction wheel,
through a chain and sprocket connection which can be
instantly detached , if desired. By using this method the
motor can be attached to any bicycle without changing
the wheel in any way. Fig. 1 shows the motor by itself,
while Fig. 2 illustrates this firm's first experimental motor
cycle which , it is stated , has been thoroughly tested and
has proved entirely satisfactory in every respect. It is
geared for a speed of from ten to fifteen miles an hour.
The total weight of the road wheel is 674 lbs.
The gasoline tank shown in the illustration has a
capacity of two quarts, sufficient for a run of about
75 miles, depending, of course, on the conditions of the
road , grades, &c. The ignition battery lasts about three
months, and can be replaced at a low cost. The new
style aluminium friction wheel presses on the side of tbe
tyre so that it does not wear the tread. The motor
bicycle is provided with a coaster-break in the rear hub,
so the feet can remain still when the motor is in action.
This also allows the pedals to be used at will to help the
motor in climbing a steep hill at full speed, also to brake
or retard the motor in going down grade.

The Great Telescope at the Paris Exhibition .
IN Knowledge for November is given an interesting
article by M. Antoniadi, on the great telescope. He
says : - “ It was at the initiative of M. François De
loncle, plenipotentiary minister, that a group of amateur
astronomers decided upon devising for the Paris Exhibi.
tion an instrument of exceptional size, far transcending
anything that had been before achieved in that line.
With this end in view , it was agreed to give to the object
glass a diameter of 49'2 ins. , that is 9-2 clear inches more
Mass atWilliams Bay,Wisconsin ; and
than the Yerkese
13'2 ins. more man the Lick refractor. Meantiine, in
order to check, as far as pɔssible, the defects of spherical
and chromatte aberration, it was resolved to give the lens
the immense focal strength of nearly 200 ft . To mount
such a leviathan on an equatorial foot would practically
be an impossibility, and in order to surmount this obstacle
it was wisely decided that the mounting be that of the
siderostat.
The length and height of the Paris
siderostat is 27 ft. It weighs, moreover, some 45 tons.
The glass mirror itself, whose diameter measures 784 ins. ,
or more than 6/2 ſt ., and whose thickness is u ins.,
weighs 3/4 tons: It is held in equilibrium by a system
of leversand counterpoises, and rolls in a cylindrical well
filled with 22 gals. of mercury. . . . The tube of the
telescope is 180 ft . long, and 59 ins. broad. It is of steel,
rather less than 1-1oth in. thick, and weighs 21 tons . The
total weight of the instrument, including the siderostat, thus
falls but little short of 70 tons. The tube rests on five
cast - iron supports, besides the two other supports, one at
each end. . . . Compared to the Yerkes telescope, the
light- grasping power of the Paris refractor is as about
2 2-3rds is to 2 , in favour of Paris , due allowance being
made for the loss of light ( 8 per cent. ) by reflection on
the silvered mirror. The stellar penetration of the
siderostat ought, therefore, to reach the 18th magni ude. ”
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How to Make a Simple Sensitive
Galvanometer .

By R. F. M. W.
" HE instrument about to be described is very easily
tector and measurer,or fortestingforleaks, broken
wires, & c., in dynamos, bells , installations. A galvano
meter is based on the discovery made by Gersted in 1819
-he discovered that a magnet tends to set itself at right
angles to a wire carrying a current.
To construct the instrument ( shown complete in Fig. 1 )
we first require about i oz. of No. 24 silk or cotton
covered copper wire ; this is wound into a ring of about
one hundred turns, and either of the ways mentioned
below may be adopted . (a) Suitable for anyone who can

Fig. 1 .

the bottom of the ring being slightly flattened by filing or
cutting where it is to be glued to the base . When the
glue has set this will be found quite firm . It is well to
put the block at the back of the ring, and to let the
wires -project in front. Each wire is now coiled neatly
into a spiral (say, upon a pencil), and is then put under
the bottom face of a terminal and the latter screwed down
tight. Ends of wire and bottom of terminal must be
well cleaned. If it is preferred, the ends of wire can be
taken down underneath the base through a small hole led
in grooves to where the terminals are, and then again
brought to the surface ; the grooves may then be filled
in with cement, such as Prout's glue. If our coil is of
type B, the easiest way of fixing is to cut a piece of brass
about 14 ins. by 38 in. by } in ., and drill two small holes
near the ends of it , and then to screw the coil down as
shown in Fig. 1 . The strip should be bent into the arc
of a circle. Either way of connecting to terminals may
be adopted . AH that now remains to be done is to place
a well-magnetised magnetic needlein the centreofthe
coil, and there are threesuitableways of doing this.
1. For rough work ( testing, & c.) mount an ordinary
compass-needle, about 1 in . long, on a fine needle point.
This may be stuck, head downwards, into a small piece
of wood or cork, which is then cemented to the inside
bottom of the coil ; or, if the instrument is to have more
than one kind of magnetic needle, the block should be
cut to fit over the bottom of the coil, and so be easily
slipped out.
2. Another way is to well magnetise a fine sewing
needle ( by rubbing it from end to end with one pole of a
strong magnet a few times ); the pointed end is broken
off, so as to leave the needle about 1 in. long ; a tiny hook
of fine wire is twisted and cemented to the centre of the
needle, and a similar one is cemented to the inside top of
the coil , or else only a small lump of cement is melted on to
the latter place ; a very fine thread of cocoon silk (it can
be pulled from common silk ) is tied or cemented to the

zZz
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get access to a lathe. -A wood ring of 14 ins. bore,
24 ins. diam ., and 38 in . thick is turned , and a groove is
put in it about ſ in . deep and } in. wide ; this ring is now
painted or polished, and when dry the wire is carefully
and evenly wound into the groove . Two small hcles had
better be made through one side of the bobbin to lead the
two ends of the winding out ; these ends had better be
left 8 ins. long ; the wires may now be covered with a
layer of black tape, coloured silk, or simply shellac var
nished. The ring or bobbin is shown in Fig. 2. (6 ) The
other way is to cut a circle of wood 38 in. thick and it ins.
diam . , and then to fix on to it two thin sides and to wind
the wire carefully into the groove thus formed ( it is well
before winding to lay four bits of thin twine in the groove
crossways to the winding, and at about equal distances
apart ). These pieces of twine are tied when the winding
is completed, and serve to hold the layers together while
one side of the wooden core is removed and the coil
slipped off. The ends of the coil should be near together,
but should not be twisted together. Some twine is now
procured (not too thick ) , and one end is firmly tied round
the coil near its ends ; a short length of twine is left over.
Now the coil is tightly and evenly overwound with one
layer of twine (crossways), ( Fig. 1),and the end is tied to the
other endwhich we left over for that purpose ; this will look
well when varnished, and a good varnish is made by
mixing lampblack or fine powdered carbon with shellac
varnish ; this layer of twine holds the wires well together
and protects them. It will be found that the section of
the coil will now become practically circular.
A ood base is next cut about 34 ins. square and i in.
thick , and is finished as desired . If our coil is of type A,
a small bit of wood is cut about i in. by 4 in. by 4 in. ,
and the ring is glued to it and to the base (see Fig. 2 ),
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FIG . 3.

FIG . 2.
needle hook, and then tied or cemented to the top of the
coil , or passed over the hook and cemented (it will be
found a very wearisome task to handle this very fine silk,
and it takes a lot of patience to tie it - in fact, it is often
hard to see it at all !)
3. The last method is by far the most sensitive one,
and it was devised by Lord Kelvin . A tiny mirror, about
12 in. or less in diameter and very thin , is hung by means
of the silk described , and on its back are cemented two
or three tiny pieces of magnetised sewing needles. These
pieces should all have their N. poles and S. poles point
ing the same way. This may be easily arranged by see
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quired , a thin wire put vertically in the slot will come out
clear and sharp on the scale. When hunting for the spot,
when setting up apparatus, it will be found convenient
to explore with a sheet of white paper or card . To stop
the needle vibrating quickly after it has once been set in
motion , a weak bar-magnet held in the hand and moved
so as to act on it ( the needle) will bring it to rest very
quickly after a little practice ; it can be slowly taken
away as needle comes to rest . The lens may be
abolished if a very sharp spot is not required .
Almost anything which a galvanometer will show can
be shown here. The scale readings are directly propor.
tional to the currents producing them, and are propor
tional to the volts applied iſ a coil of high resistance is
put in series with the instrument . A few turns of wire
slid up or down the pole of a magnet will produce a kick
at each move (electro -magnetic induction ). A copper.
iron pair heated with the hot hand or breath , one cell
applied through the operator's hands -one pole of cell
is applied to galvanometer, the other is applied to his
left hand and a wire is put connecting his right hand to
the other terminal of instrument. A good contact should
be made to each hand by holding two pieces of metal,
such as a hand- vice in one hand, and a pair of pliers in
the other, the wires being held tight to the metal : this
will produce an effect. Even a carbon or copper plate
held in one hand and a zinc in the other will produce a
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ing that the pole of a magnet attracts all the ends to be
placed pointing the same way, and repels all the other
ends. "The mirror is illustrated in Figs . 3 and 4.
To use the galvanometer it shouldbe turned until its
needle lies parallel to the coil , or else the needle may be
brought parallel with the coil by placing a small magnet
on the table ( not too near ) , and turning it till it influences
the needle into the correct position ( parallel to
the coil). It is well to put a small glass shade
over the instrument , especially if it is arranged with
silk suspension . A neat shade may be formed by
breaking off the stem of a thin wineglass, and grinding
the fracture smooth ; this just covers the coil well. No
powerful generator, such as an ordinary battery, should
be applied straight across the terminals, as the effect is
far too violent. The first method is suitable for testing
for leaks in electro magnets, &c. (a weak cell made by a
strip of zinc and one of copper, put into a solution of salt
and water, may be used, and should be small — say, the
size of a wineglass). It may also be used for experimental
work , and to show the laws of electro -magnetism . It will
show a deflection if a few inches of copper and iron wire
are cleaned and twisted together for } in. at one end , and
the other ends are put into the terminals ; the junction is
now heated with a candle or a match : this is thermo
electricity . The second method is far more sensitive, and
cannot well be used for rough purposes ; it will show a
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FIG . 4.
large deflection with the above copper -iron pair, and will
show a small effect if a battery, made of one drop of sul
phuric acid and water, a copper wire and tiny zinc strip
is applied : this is voltaic electricity. Electro -magnetic
induction may be well illustrated -- an electro -magnet
( such as a bell-magnet or iron horseshoe, wound
with one hundred turns of wire) is applied to the
terminals,and a permanent steel magnet is now moved
in front of the electro -magnet ; at every movement the
needle will give a kick. The magnets here must be
some way from the instrument, or a direct effect from
them will affect the needle. An assistant can manipulate
the magnets at the other end of the room , while the
operator himself watches the needle. This electro- mag.
netic induction is the vital principle of a dynamo's ac
tion ; in fact, the magnets here constitute a dynamo and
the galvanometer a motor.
The last method requires a lamp (or candle ), scale, and
lens for its use, and is far too delicate for anything ex
cept very feeble currents and careful hands. Fig. 4
shows the way to set the apparatus up. A box of wood
or cardboard is set up in a darkened room ; this has a
slot cut in it about in. wide, and a lamp is placed be.
hind , the rays of which pass through the slot, and then
through a convex lens on to the mirror. From the latter
they are now reflected back on to a white scale put to
catch them ; the lens is moved until it brings the rays
to a focus on the scale, and, if a very definite line is re

displacement of the spot ( the hands should be damp).
The operator, in this latter case, forms a part of a battery.

An American journal remarks that there is room for
the invention of a trustworthy telephone meter to show
the number of telephone connections made for a sub.
scriber, or the total length of time the wire is used on out
going calls. It should be simple, easily read, and of
moderate price.
It is reported that twenty new first-class express engines
are to be built for the South - Eastern and Chatham Rail.
way to the design of Mr. H. S. Wainwright, the loco.
motive and carriage and waggon superintendent. These
engines will be constructed for speed and gradient climb.
ing, and will have boilers increased by fifty per cent. ,
and with a tender for 3,300 gallons of water. The trac
tive power of these new engines will be 16,894 lbs., and
they will each weigh about 90 tons. The company has
also ordered 1,500 new vehicles of various kinds and of
the most approved modern types. All the new stock
will be fitted with the electric light, on the double battery
system. Each carriage will have a separate dynamo,
driven off the axle. All the carriages will be mounted
on Fox's patent bogey frames, and will be of steel and
teak.
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Institution

of

Junior

Engineers .

' HE Annual General Meeting of this Institution was
THEheld on October 27th , at the Westminster Palace
Hotel, the retiring chairman, Mr. Basil H. Joy,
presiding. There was a large attendance of members.
After the usual preliminary business, the council's report
on the work of the past year was presented, and adopted.
It stated that the nett increase in membership had been
thirty, the membership roll now numbering close on six
hundred. M. Gustave Canet , of Paris, and Professor W.
E. Dalby, of London, had been elected honorary mem.
bers . The Institution premium for the best paper read
by members during the session, had been awarded to Mr.
E. W. Porter, Assoc.M.Inst.C.E., for his paper on “ A
Comparison of Railway Bridge Structures of Moderate
Dimensions, and of Methods of Determining their Work
ing Loads. Seven meetings had been held, and eleven
visits paid to works, apart from the visits arranged in
connection with the summer meeting at Newcastle-upon
Tyne and Sunderland. Reference was also made in the
report to the fifteenth anniversary dinner, and to the con .
versazione. The institution had been represented at the
receptions given last June by the Société des Ingénieurs
Civils de France, in connection with the Paris Exhibition.
A list of donations to the library was appended , followed
by a copy of the accounts. From the latter it was
noticed that the office fund, which had been in existence
for several years, makes but slow progress ; it was started
with theobject of providing the meansforopening an office
and reading room, but it would appear thatsome substan
tial contributions are needed before this can be carried
into effect. This matter was subsequently discussed at
the meeting very fully, and is to receive special considera
tion by the council. The scrutineers reported the election
of the following new officers and members of council :
Chairman : Mr. Percival Marshall; Vice- chairman : Mr.
Ernest King ; Hon. Librarian : Mr. Lewis Rugg ; Hon.
Auditors : Messrs. Adam Hunter and A. W. Marshall ;
Secretary : Mr._W . T. Dunn ; Members of Council :
Messrs. Louis F. Awde, W. Rushworth Beckton, H.
Norman Gray, and W. G. Wernham ; Messrs. W. B.
Keen & Co. were re- elected chartered accountants. A
hearty vote of thanks was accorded the retiring officers
and council, and was acknowledged by Mr. Joy, who
inducted his successor into the chair. The proceedings
closed with the announcement of the visit on Novem .
ber 3rd to the Millbank Street Station of the London
Hydraulic Power Supply Company, and of the inaugural
meeting of the new session , when Sir Lowthian Bell Bart.,
F.R.S., would deliver the presidential address .
On Saturday, November 3rd, a large party of the
members of this Institution visited the Millbank Street
Station of the London Hydraulic Power Company. They
were shown over by the superintendent, Mr. George
Cochrane. The company have four pumping stations in
operation , and a fifth is in course of erection ; when com
pleted the total horse-power provided will be 6000. Over
4000 hydraulic machines are working from the mains, of
which 120 miles are laid-the largest being 7 ins. bore,
and the smallest 2 ins. bore. At the Millbank station
there are seven vertical inverted compound triple three.
cylinder condensing engines of 200 h..p. each . The
boilers are fitted with Vickers' mechanical stokers. The
water is pumped from the river and wells by hydraulic
pumps, and delivered into the high level tanks ; from
which it is passed - after treatment with lime -through
filters to other tanks at a lower level. From these tanks
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the water is pumped into the street mains. There are
two accumulators, and the pressure employed is 760 lbs.
per square inch . At the conclusion of the visit, Mr.
Percival Marshall, chairman of the Institution , expressed
the thanks of the members for the attention shown to
them.

The Latest in Railways .

' HE latest idea in railway construction is to be seen
THE
in the Wupper Valley, Germany. This railway
runs from Vohwinkel to Elberfeld and Barmen ,
the two latter towns being centres of great industrial
activity, with an aggregate population of a quarter of a
million. Its entire novelty lies in the fact that it is,
firstly, a one -line railway, and, secondly, a suspended
railway. The carriages travel literally hanging from a
single rail running exactly above the centre line of the
roof. These carriages, not unlike those of the “ two .
penny tube ” in general scope and plan, each have two
pairs of bicycle bogie wheels, one at each end of the roof,
from which the whole car depends. The wheels have
electric motor attachments, which develop energy sent
along a second rail in the usual manner, and support the
car by means of stout hooked bars, which bend from the
wheel- axle round one side of the rail, and fix into huge
steel eyes projecting from the middle line of the car's
roof. The railroad itself, consisting of two distinct lines
-for up and down traffic — is rigidly held by cross girder
work. The whole superstructure is supported a suit
able height above road and river traffic by A and O
shaped trestles, the ends of which rest in masonry
foundations at either side of the way.
The stations are likewise built at a convenient height
to reach the cars , and it is curious to tread the platforms,
between which there are no rails or permanent way at
' one's feet. The designed maximum speed of the railway
is only thirty- six miles an hour, but it should be noted
that curves and gradients are many. There are nineteen
stations on the stretch of eight miles between the termini.
Inclusive of stoppages at each of these, trains will take
twenty minutes for the journey. Trains on the upside
down railway travel smoothly, with very little vibration
and practically no noise. They are amply provided with
brakes and usual safety appliances, and by a somewhat
novel provision regulate the signals automatically.
The new system is, of course, extremely ugly and dis
figuring to town and country . With the great, ponderous
iron and steel supports recurring at intervals of a hundred
feet, and the line cutting regardless through the whole
town, it could naturally not be otherwise.
The late Herr Eugene Langen, of Cologne, says the
Daily News, was the originator of the “ hanging
railway, but in the trial stretch of line which he built
at Cologne in 1893, the cars were supported by double
sets of wheels running on two lines. The inventor sub
sequently died , before seeing his system put to practical
use. The original idea was improved and modified to
the mono - rail system by engineering firms in Nuremburg
and Augsburg , to whom the work of erection was en .
trusted. In 1895, a trial section of the mono - rail sus.
pension system was put up in Cologne , and this was found
to be so eminently satisfactory that the sister towns of
Elberfeld and Barmen entered upon negotiations for the
construction of a line. Building was commenced in the
spring of 1898. With the exception of a few stations,
the whole line is now in working order and ready to
transport passengers. It was to be opened to the public
about the end of October.
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The Model Steamer “ Turbina . '

By Wm . H. BUCK.
N external appearance this craft is designed to be
I
of
bine driven vessel, the Turbina ; the machinery, of
course, is different, as it would be very difficult, if not
altogether impossible, to construct half inch scale models
of the turbines and appurtenances as used in the actual
vessel.
I have adopted the double-cylinder single -acting engine
as being, in my opinion , the most suitable type for this
craft. The engine, as will be seen from the drawings,

It is secured by studs and small
and firing the boiler.
thumbscrews. The rest of the vessel is divided into two
watertight compartments .
The Hull.— The hull may be built up out of any thin
metal . As shown in the drawing it is meant to be cut
out of wood, a good sound piece of soft pine being prefer
able. The deck is of metal, as are also the shelters ;
the windows and port openings being formed with mica.
The dimensions are as follows :
Length
50 ins.
Beam
472
Depth
334 »
Minimum thickness of hull may be slightly
less than
4 in .
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FRONT ELEVATION OF ENGINE.
is enclosed, the rotating parts running in an oil bath.
The advantages of this type are many, especially for high
speed model s'eamer work , where lubrication is usually
insufficient, difficult to apply, and often neglected. The
single-acting engine can be run at speeds which would be
injurious to the double-acting type , and with but little
attention to its moving parts owing to copious lubrication
and to the fact that the pressure on bearings is always in
one direction .
For this reason, as will be seen from the
drawings, the metal is thicker at the bottom of the bear
ings, &c. , than at the top, the metal at the top only being
sufficient to keep the parts in their respective places. The
deck of the vessel over the engines and boiler is made re
movable, so as to allow for inspection of the machinery
This article was awarded a prize of £ I ios. in our
recent competition.

-

PLAN OF ENGINE.

PLAN OF CASING .

The Engines. The cylinders are cast in one piece in
brass or gunmetal. They may be bored out in the usual
manner on the faceplate of a lathe, or by means of a rose
tool on the drilling machine. The covers are cast on and
are turned up to the shape shown on drawing. The valve
chests are cast separate and are fastened tothe cylinder
by hexagonal - headed screws. The piston valves have no
packing rings in the steam port ends, but they have small
brass rings in the lower ends to prevent any possible leak
age into casing when standing. The main pistons are of
brass and are fitted with packing rings . The gudgeon
pins are steel screwed into crosshead. The big ends of
the connecting rods are in two parts to allow for attach
ment to crank pins, and are secured with steel nuts and
bolts. They are made of brass or gunmetal. Crank
shaft may be of mild steel or wrought iron . It may either
be formed from one piece or built up. As the cylinders
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the paraffin lamp), which can be placed in the funnel
until the engine has enough steam to work its own blower.
Alternatively the steam could be raised by a gas bracket
under the track or by a spirit lamp. I believe with this
firing, cross tubes in the firebox or something on which
the gases can strike and rebound is necessary.
As an extra improvement , a very small pump might be
fitted in the tender, or separately as in engine to supply
the vapouriser. Although I have not yet tried it , I should
think that if a tank of spirits be placed at a height of
5 or 6 ft. above rail level , it would have sufficient
( "head" to force the spirit into the vapouriser against the
slight pressure. A cock could be fitted to vapouriser, and
a flexible tube arranged to connect tank when the amount
of spirit required augmenting.
SPECIFICATION
For the construction of a small working model Locomotive
to run on a Railway 21 ins . gauge, for A. B
Esq . , of
to the drawings of_Mr. E. M.
Street, London, E.C.
Engineer, of
June , 1900.
3 holes drilled
to cylinder
r
po
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material , shall be made good by the contractor at his own
expense.
4. Drawings.— The engine to be accurately made to
the drawings , and as described in this specification, and
if any discrepancy should appear in the drawings or in this
specification, the contractor sball inform Mr. Engineer,
whose ruling thereon shall be binding and final . The
sketches herein are only rough explanatory sketches , and
are not to scale .
5. Alterations and Extras. - No alterations or devia
tions to be made in the construction of the engine, as
described in this specification , or on the drawing, unless
Mr. Engineer shall order or consent in writing, and no
extra charges will be allowed unless previously ordered
by Mr. Engineer in writing.
6. Time of Completion . The contractor is to complete
and deliver the model in a neat box within eight weeks
of the date of order , and if the contractor shall delay the
completion ( excepting by reasons over which, in the
opinion of Mr. Engineer, he has no control, and in that
case Mr. Engineer may extend the time limit to such an
extent he may think fit ), he shall pay or allow to A.
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CYLINDER DETAILS.
GENERAL CONDITIONS.
1. Definitions. — The term “ contractor ” used herein
shall mean Messrs.
2. Generally.-- The contractor shall make all patterns
and obtain all castings necessary. The engine is to be
constructed as a practical working model, and the con
tractor is to do all work necessary to make it so , even if
such work is not specially referred to or described in this
specification or on the drawing.
3. Tests.The boiler shall be tested by the contractor to
a pressure of 30 lbs. per square inch before it is placed on
the framing. The engine shall be tested in steam on the
rails , previous to the painting being done, in the presence
of Mr. Engineer. Any defects which may appear in the
model at these tests, due to inferior workmanship or
* Insert hjere name of successful tenderer after signing
of contract.

B--, Esq ., as and for agreed and liquidated damages,
and not by way of penalty *, the sum of £ i per weekfor
each and every week he may delay the completion of the
engine beyond the stipulated time (or beyond theextended
time limit as the case may be).
7. Disputes. - In the case of any dispute as to any
matters arising under this contract, Mr. Engineer's de
cision shall be final and binding on all parties. t .
8. Payment.-- Payments will be made as follows :
33 per cent. on giving the order, and the remainder on
*
Penalties cannot be legally enforced.
+ In case of a reader having a model made from his
own drawings and specification for himself, he may wish
to refer any dispute as to the model to a third party --a
model engineer of repute. Perhaps the Editor might see
his way in some cases to fulfil this function of arbitra.
tor. The general conditions of a specification in the case
above mentioned would require modification .

-
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delivery of the engine in complete and perfect working
order.

* By this arrangement of link motion , all screws have as
long a bearing in tapped holes as possible ---model engineers
know how easily setscrews become loose . Also , a wob
bling link - motion looks bad , and affects the running of
the engine.
+ In such small work shouldered screws so soon strip ,
by reason of the diameter being made smaller still.

CONNECTING -RODS.
ENGINE

BUFFERS

GUARO IRON

Bogie framing
0

CONSTRUCTION .
ENGINE.
Cylinders. — The cylinders to be %2 in . by i in. stroke,
constructed as shown in sketch. The steam chest to be
common to both cylinders, and the valves on one side
can be set while looking through the chest when the
cylinder of the other side is removed. A milled wheel
to be provided , screwed on valve spindle , to adjust the
position of valve.
The cylinders to be affixed to the steam chest by four
steel studs with steel nuts. The steam chest to be affixed
to frames by four setscrews.
Valve Gear. The valve gear is to be Stephenson link
motion , hung at the bottom of quadrant from above with
links which slide on each other on their inner faces, and
have a lug of a length to suit position on outer faces,
into which lug the setscrew going through quadrant and
lower valve- rod is screwed . There is to be only one
lifting arm on the weigh - bar shaft, and it is to be as
thick as possible. The valve spindle crosshead is also
to be as wide as possible, made just to clear frames
at side, and the spindle to be screwed into it. The valve
rods to be eyed (these eyes to be tempered) at one end , and
screwed into the eccentric strap at other. * No shouldered
setscrews are to be used in valve gear (or in any other
moving part of engine) , but setscrews which form work .
ing pins are to be screwed only as far as is wanted. +
The reversing lever to be in cab, and the ratchet catch
on handle to be as shown. The lever to be pinioned to
bracket affixed to main frames, and whole arranged to
come through a hole provided in wheel splasher in cab.
Note : all this can be fitted up before boiler is placed on
frames. The upright arm on weigh -bar shaft to be set
near the frames just enough to clear the crosshead ; this
will necessitate the reversing rod ( which is to be of steel
rod ) to be set in front of driving wheel.
Crosshead and Slide Bars. —The crosshead to be of
the overhead type, the piston - rod to be screwed into it,
and secured by a brass setscrew ; crosshead to be drilled
accurate to fit the two round slide bars.
The two slide bars to be of steel wire, and to be screwed
exactly parallel to piston -rod into the lug to be cast on
the cylinder cover at least 18 in. , and no end supports will
be necessary
Rods.- The connecting, and coupling rodsto be of
iron . The big end of connecting - rod to have two
square pieces of brass soldered on (one on each side)
to thicken it ; the little end and the ends of coupling
rods to have small brass bushes soldered into holes
drilled in rods to receive them .
Wheels. — The driving and trailing- wheels to be of
cast brass , 3 } ins. diam . on tread , with flanges 1-1oth in.
deep and tyres 5.16ths in . wide over all ; these wheels
to only have enough side play to ensure free working.
Bogie wheels to be similar to above, excepting diam
eter, which is to be i 5.16ths in. on tread , and the side
play in the leading- wheels to be 1-16th in , and in trailing.
jin.
Axles and Axle -boxes. - The axles to be of steel rod
and screwed for wheels, the tapped holes in wheel bosses
to have a blind end. The driving and trailing wheels to

have the arrangement of springs and axle-boxes shown.
The holes in framing to be of slotform , so that axle may
have up and down play only. The bogie to have combined
axle- box and equalising bar, as shown on the main draw
ing, with two light springs near centre.
Main Framing . – Themain framing and buffer planks
to be of brass about 1. 16th in. thick . The foot plating
to be of thinner metal. The foot- plating to be arranged
to clear everything, and can be securely affixed to the
framing without interfering with the removal of any work .
ing part excepting the weigh - bar shaft and its arms.
The framing and foot-plating, after latter parts are in,
can be soldered up, and is to have blocks ( or fillets) or
angles in any angles requiring strength.
Bogie Frames. — The bogie frames to be of 1-16th in.
sheet brass , as shown ; the joints between sole and bed
plates to have angles or blocks soldered in if framing is
not made entirely of one piece.
Buffers, for. - Buffer “ castings” and heads may be of
brass, as sketch . The draw hook to be rivetted to fram

ION
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ing and sweated in , and a piece of iron chain of about
three “ fetter ” links hung from hole in hook . The guard
irons to be shaped and arranged as shown, and the part
at back of buffer beam to come inside main framing and
be pinned and soldered.
Steps and Frame Edging . – The edging to be shaped
and flanged where shown and soldered to foot- plating ;
the edge of foot-plating must project over edging the
amount shown on the general drawing.
Cab and Splashers.-- The cab and splashers to be made
of thin metal. The whole of the cab and splashers to be
affixed to the boiler . Brass wire to be soldered on to the
edge of curve of cab and carried down to form handrail .
Pieces of half round brass wire, or pieces of curved flat
brass to be soldered on to splashers over wheels, as shown
on general drawing . A name plate on each side to be
engraved and soldered on where shown.
( To be continued .)
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The Trials of H.M.S. " Viper .”
HE following interesting comments on the recent

T
vessel fitted with steam turbines, are extracted
rom a letter written to the Times by the Hon. Chas.
Parsons, F.R.S.:
The trials of the Viper have been somewhat more elab.
orate than usual for torpedo -boat destroyers, though they
do not by any means as yet cover the whole of the ground.
They have included a coal-consumption trial at the contract
speed of 31 knots, the mean speed during the three hours
being 31°118 knots, and the coal.consumption, as deter
mined from the usual hull resistance experiments, 2-38
Ibs. i.h..- P. per hour, the contract being not to exceed
2'5 lbs. per i.h.-p. per hour. The power required for this
speed is about two-thirds of the maximum for which the
engines and boilers were designed, the maximum being
upwards of 12,300 i.h..p ., which power has been realised
on preliminary, but official, full-power contractors'
trials, the maximum mean speed then reached
being 36-858 knots. The second official trial was
a three hours' coal-consumption trial with the air.
pressure limited to 372 ins. , and carrying the full
weights as determined by the previous trial under the
usual Admiralty conditions. A mean speed of 33.838
knots was maintained with about four - fifths of the maxi
mum power, the coal consumption being at the rate of
2-49 lbs. per i. h..p. per hour. The third officialtrial was
the usual twelve hours' coal.consumption trial at cruising
speed . In recent years the stipulated speed on this trial
has been increased from 13 knots to 15 knots ( this I men
tion, as the coal-consumption of the Viper at 13 knots is
only about two -thirds of that at 15 knots ) . The ascer .
tained coal.consumption of the Viper on this trial was at
the mean rate of 27 cwt. per hour. It should be men.
tioned, however, that H.M.S. Cobra, the second fastest
ship afloat, with the same sized turbine engines and
siinilar in every respect to the Viper, but loaded to ser
vice conditions and having a displacement of 442 tons,
or about 60 tons greater than the Viper, consumed on her
official 15 -knot trial only 24.58 cwt. per hour. In her
case the port engines only were used, the starboard
engines being dragged round by the propellers, and it is
probable that the Viper with her less displacement would ,
when using one set of engines only, burn less coal than
the Cobra. As, however, it would be instructive to
ascertain this result definitely, it is probable that this test
will be made at an early date.
Now to the case in point. A comparison has been
made of the coal consumption of the Viper and the
Albatross at a speed of about 30 knots. It so happens
that the two vessels have the same displacement, and it
is tacitly assumed in the accounts that the horse -powers
necessary to drive the two vessels is the same, which is by
no means the case , for the following reasons. In the case
of the Viper all the underwater fittings, such as rudder,
the shafts, and brackets for carrying the propeller shafts,
the propeller blades and bosses, and so forth, have all been
designed to stand the highest speed of over 36 knots, and
are of considerably larger and heavier scantlings than
“usual, and in consequence offer increased resistance to
their passage through the water. So much for the ship.
builders' point of view .
Now for the engineer's side of the question. To give
to the Viper her five extra knots, and to usefully absorb
the relatively enormous horse -power developed by her
engines, her propellers have extra width of blade and a
much greater total blade area than that of the Albatross ,
whose maximum horse- power is only about two thirds of
the Viper's. This greater blade area is not only useless
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at lower speeds,but involves a positive waste of power at
such speeds, owing to the increased skin friction . If, on
the other hand , the Viper's propellers had been designed
for a maximum speed of only 32 knots (the contract speed
of the Albatross), they would undoubtedly have given
superior results at about 31 knots.
Then, as regards tbe turbine engines themselves. At
the speed of 31 knots the Viper's engines are working at
only two-thirds full power, and are necessarily less
economical than if they had been smaller and designed
for the power required for 32 knots.
Then there are the boilers to compare — a very im
portant item in the case. The Viper has the well -known
Yarrow boilers, of simple construction and of great dura
bility and power, but is without any refinements external
to the boiler for attaining the highest possible economy of
coal - refinements, be it said, of somewhat doubtful ad.
vantage in ordinary service. The Albatross, on the other
hand, has the well -known Thornycroft boiler ; she has
also feed water heaters to increase the efficiency, and also
compressed air-jets for promoting more complete com
bustion of the furnace gases before coming in contact with
the tubes.
These are now the factors of chief importance bearing
upon the question of the relative coal consumption of the
turbine engines and reciprocating engines in the respec
tive vessels. On the one hand we have the larger engines,
greater propeller -blade area, heavier under water fittings,
greater hull resistance, powerful durable boilersof simple
construction without external adjuncts for attaining the
highest economy on trial, the vessel being capable of
maintaining a speed of five knots in excess of any vessel
propelled by reciprocating engines.
On the other hand , we have a vessel whose engines
and propellers are capable of developing only about two
thirds of the horse-power of the other, designed for a
much lower speed - in fact, about that at which the com .
parison is taken — and having boilers of noted efficiency
in coal , assisted by somewhat complex additions for
further increasing theeconomy,
That the reduction in the coal consumption attributable
to the aggregate of these important differences greatly ex
ceeds the difference between the coal consumption of the
Viper and the Albatross at about 31 knots' speed there
can be no question whatever, and there cannot be the
slightest doubt that in every class of vessel ( excepting
only very small or slow vessels) it will be found that the
turbine system of propulsion will give superior results over
the reciprocating engine as regards coal consumption .
In the Vixen , in spite of these losses of power at lower
speeds which we have described , and incurred in order to
reach the record speeds attained (speeds only attainable
by turbine machinery), without any special effort to attain
economy, even so, her coal consumption per horse- power
realised is very little in excess of the best, and less than
that of many, of the 30 -knot destroyers.
In the specifications of most admiralties for torpedo.
boats and destroyers the question of speed is placed in
the forepart and enforced under heavy penalties, cul.
minating with the option of complete rejection of the
vessel should the deficit reach more than two or three
knots below that contracted for. The coal consumption
is relatively placed in the background.
This being so, the designers of the Viper may be par
doned if they have made every effort to attain the highest
possible speed and have not given sufficient consideration
to the question of obtaining the utmost economy of fuel of
which turbines are capable ; but in this their first
destroyer they can at least claim to have beaten all re
cords of speed by a long interval , and in their future ships
they will be able to show by how much they can beat all
records as to economy in coal .
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Model Yachting Correspondence .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume if desired,but the
full name and address of the sender should invariably be
attached , though not necessarily intended for publication,
Communications shouldbe written on one side of the paper only .)

The 20 - rater Model Yacht “ Zora . "
TO THE EDITOR OF The Model Engineer.
SIR, - I enclose herewith a snapshot of my 20- rater
Zora . As I have noticed that most of your photos are
taken out of their element," I have secured a view,
“ beating to windward , ” in Campbeltown Lock .
The Zora was built in the winter 1897-1898, by Mr.
E. Parsons, of Plymouth, with slight assistance from
myself. I took her in hand in the spring of 1898, got

THE “ ZORA."
her in trim , and she won four first prizes that year, one of
which was the premier honour in theWest of Engand, viz.,
“ The West of England Challenge Cup ” ( this as a boat
of the Port of Plymouth Model Yacht Club ).
I brought the boat with me in H.M.S. Curaçoa in
1899, butno races of any importance were sailed, except
with the ship's models, in which she did well.
The mainsail is in one piece - a “ split spreet”
half on either side of the sail being used to set it . W. F. BEHENNA, Hon . Sec.
Yours truly,
H.M.S. Cleopatra M.Y.C.
Model Yachting at Liverpool .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -On October 7th we had a race with the
Salford Model Yacht Club, at Newsham Park , the class
of yachts being 5 -raters. Eight members of the visiting
club turned up with five yachts, one as a reserve. We
had a very stiff breeze and a good race, which resulted in
a victory for the N.M.Y.C
On October 13th we had a visit from the Stanley Park
Model Yacht Club, with three yachts of the 10-tonner
class, resulting in a victory for the home club.

329

We also had a visit from the Bootle Model Yacht Club,
on October 27th , with four 10-raters. We had a fair
wind and an interesting match , which resulted in another
victory for the N.M.Y.C.
The above races were run under the tournament system ,
which we find the fairest and best.
We also find that inter -club racing not only creates an
greater interest in the sport, but also encourages better
and faster yachts. —Yours truly,
S. JOHNSON ,
Anfield .
Hon. Sec. , Newsham M.Y.C.
Some Points in Model Yacht Design .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, I should like to see a few “ Practical
Letters ” in your magazine about model yachts. Four
years agoI built a cutter fin -keeler, and stepped her mast
at two-fifths L.W.L. , as in real cutters. Both when
reaching and beating she sailed freer in the puffs than in
the lulls. I moved the mast into the bows, altered head
sail, and then found that she lufted in the puffs, and fell
away in the calms. I have since found, by careful watch.
ing and experimenting, that this is true of all models,
keel or fin . There is, in most boats, one position for the
mast — such that the boat will neither luff nor fall off with
the varying wind pressure. Let us call this the neutral
point. Cutting away the forefoot does not usually affect
the neutral point. The relative amountof head and after
sail has nothing to do with it. Boats with sloping keels,
which are much deeper aft than amidships, have their
neutral points well forward, and too much slope makes
the boat pay off incurably in the puffs. If the same boat
be rigged cutter, yawl, schooner, and three -masted
schooner in succession, the neutral point for the foremast
will be almost constant. Different sail plans make slight
differences. Sometimes a little more or less ballast has
a large effect. Of course, hull design is very important.
India - rubber jib sheets may sometimes be used as a last
resort with great advantage. My experience is confined
to boats without working rudders, as these are not used:
in Liverpool . Perhaps some reader will be able to say
how they affect the above. I should also like to know
how beach - yawls and canoes with mainsail and mizzen
rig behave in the varying wind pressures, as these rigs
are so different from those with headsail .
In his “ Manual of Yacht and Boat Sailing,” Mr.
Dixon Kemp states that yachts are liable to “ run
off their helm " in a breeze, and attributes this to the for
mation of a wave trough under the weather quarter. No
one seems to have noticed the above relation between
mast position , shape of keel, and bebaviour in the vary
N. SMITH .
ing breeze. —Yours, etc. ,
Newsham M.YC.
Liverpool.
The recent fixtures of the Serpentine Model Yacht
Club included a match for 20- raters, for which seven
boats entered. After two hours' hard racing, Mr. Lewis's
Home Star was first and Mr. Wiggs' Zebra second. On
Saturday, October 6.h, a 10 -rater match took place, and
resulted in some exceedingly close finishes. On some of
the boards, a distance of 180 yards was sailed in i min..
52 secs ., and i min. 57 secs. The final results showed
Mr. Wiggs' Ada first with 14 points, Mr. Hendra's Nun
Nicer second with 13 points, and Mr. Edward's Ivy third
with 11 points.
The Glasgow M.Y.C. (Junior Section ) has decided to
do away with the 272 -rater class, and to substitute in its
place a 32 - in. over-all class. The Commodore for the
next season is Mr. D. G. Lindsay, and the Hon . Sec. and
Treasurer is Mr. W. R. Fleck , 24, Cumberland Street
West, Glasgow.
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Book - shelf .

( Any book reviewed under this heading can be obtained from THE
MODEL ENGINEER Book Department, 6, Farringdon Avenue
London , E.C. , by remitting the published pro and cost of
postage.)
THE “ PRACTICAL ENGINEER ” Pocket BOOK FOR
1901. Manchester : The Technical Publishing
Company, Limited, 310, Whitworth Street. Price
is. net, without diary ; Is. 6d. net, leather, gilt,
with diary on ruled section paper. Postage 2d.
The twelfth annual edition of the Practical Engineer
' Pocket Book , with over 450 pages of tables, data, and
general information, numerous illustrations, and good
thin paper ,is bound to go at least as well as its prede
cessors . The publishers have taken time by the forelock ,
and those engineers who require a good handy book of
reference, at a price not much above that usually charged
for a decent diary alone, will do well to procure a copy
at once. As usual, improvements will be found in this
edition, new tables being added and others revised and
brought up to date. The outward appearance is tho.
roughly good, and the thin tough paper and leather covers
give great flexibility to the volume, which will satisfy all
the usual requirements of the “ practical engineer.”
PHOTOGRAMS OF THE YEAR 1900. London : Dawbarn
and Ward, Limited, 6, Farringdon Avenue, E.C.
Price, paper covers, 2s. net ; cloth , 3s. net. Post
age 4d.
This interesting volume, which contains the best of the
photographic work of the past year, will be welcomed by
our friends “ of the camera.
Many of these may be
agreeably surprised to learn that subjects of a technical
or engineering interest may quite properly be treated
from a highly pictorial standpoint, and although a con
siderable degree of skill is necessary if this is to be done
effectively, at least one picture in the present book (that
of a wheelwright's shop, on page 139) shows that the
thing is far from impossible. As a “ picture-book ” pure
and simple, “ Photograms of the Year " is well worth
having, and will interest owner and friends alike.
INJECTORS : THEIR THEORY, CONSTRUCTION, AND
WORKING. By W. W. F. PULLEN. Second Edi
tion. Manchester : The Technical Publishing Com
pany, Limited , 310 , Whitworth Street.
Price
3s. 6d. net . Postage 3d.
It is safe to expect of any volume which bears Mr.
Pullen's name as author, a really thorough treatment of
his subject. Another virtue, notmuch less important, is
the very complete and well-finished style in which his
work is done, and both these qualities exist in the book
under review. This is at one and the same time, a full,
concise, and practical exposition of the modern injector in
its every form , and a not less valuable monograph on the
theoretic principles involved . Perhaps this should be
modified to the extent, as the author has it , that few of
the examples are of American origin, owing to the diffi
culty of obtaining the information , but the contents are so
comprehensive as to make the omissions appear of small
importance, It should be stated also that the limits have
not been tightly drawn , for included in the volume are
descriptions, illustrations, and explanations of the air
ejector, the sand blast ejector, oil fuelinjectors, and other
modern apparatus of this sort. Concluding, we may well
approve the arrangement adopted in the book by which
the historical portion of the subject is kept to the end,and
the theory brought to the front ; an arrangement which
puts the reader into a better position to appreciate the
stages of development of the injector. Our readers will
find this a thoroughly useful volume.
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USEFUL ARTS AND HANDICRAFTS. Volume II. Edited
by H. SNOWDEN WARD , F.R.P.S. London :
Dawbarn & Ward , Limited , 6 , Farringdon Avenue ,
E.C. Price 7s. 6d. Postage 6d .
The volume under review consists of thirteen of the
“ Useful Arts and Handicrafts ” Series, bound in a hand
some cover and supplied with an index . Many of the
subjects, such as Home-made Lathes, Fretcutting, Tools ,
Soldering and Brazing, Wood Turning, Etching on
Metals, & c. , will be of interest to readers of this journal,
A SYSTEM OF EASY LETTERING. By J. H. CROM
WELL . New York : Spon & Chamberlain , 12,
Cortlandt Street. Price 2s.
This book consists of a set of examples of alphabets of
a simple character, the use of “ squared ” paper, or paper
divided into any regular rectangular spaces, making the
lettering easy and geometrical.
A Novel Use for an

Electric

Bell .

By JAS. STRACHAN .
T is not generally known that an ordinary electric bell
Iri
can be very easilytransformed into a pretty effective.
shocking coil. The change is only temporary, not
in the least affecting the material construction of the
bell, and may be executed in a few minutes only. When
a current is passing through the coils of the bell magnet,
every timethat the circuit is broken by the trembling
action of the contact -breaker, an extra current - caused
by self-induction - is produced , flowing in an opposite
direction to that of the primary current from the battery.
This extra, or secondary, current makes itself visible at
the platinum contacts of the break as a short electric
spark, since the E.M.F. is very high, usually amount
ing to several hundreds of volts. If two copper wires
be attached to the circuit, one on each side of the contact
breaker, this current can be led off, and made more ap
parent to the nervous system, by grasping a couple of
metallic handles connected to the wires. The copper
wires may be very thin -- say No. 40 silk -covered, and
should be made into flexible spirals by winding them
round a wooden rod, such as a pencil. One wire is fast
ened to the brass screws which hold the armature -and
hammer spring in position , and the other to the brass
pillar which carries the regulating screw for adjusting the
speed of the break .
Before making the above connections, the ends
of the wires must be scraped clean. The free ends
ofthe wires may now be connected (preferably by solder
ing) to the handles, which may consist of two 3.in.
lengths of 54 in.brass tubing or rod, but a couple of zinc
or tinplate cylinders will serve the purpose equally well.
The battery should be a 1- pt. bichromate cell with lifting
zinc, although a couple of quart Leclanchés will do fairly
well. The strength of the shock is regulated by raising
or lowering the zinc into the battery solution , or a water
resistance may be employed.
Of course, you cannot expect too much from such a
makeshift, and , consequently, only one person at a time
should try it, and, usually, it is almost unbearable. To
obtain the maximum effect the hands may be moistened
with salt water.
As the ringing of the bell may prove undesirable, the
gong may be screwed off for the time being, or, more
simply, muffled with a piece of cloth. With a little in
genuity and a couple of metal finger rings, the novelty
may be applied to an electric alarm , which is bound to
waken the sleeper, who too often turns a deaf ear to the
bell alone.
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Editor's Page .

E publish elsewhere in this issue a somewhat novel
,
ENGINEER is concerned. We refer to the
specification of the model locomotive designed by Mr.
Henry Greenly. As will be seen on perusal , the specifi
cation is, for model work, unusually precise and compre
hensive, and on this account it should prove very valuable
to other readers who may wish to place an order for a
model locomotive , and who are anxious for some guidance
as to what stipulations to make with the builder so as to
ensure the finished article being satisfactory and exactly
to requirements. If the general form of the specification
be adhered to, the dimensions and clauses relating to the
details of construction , may be modified to suit any other
locomotive design. It may be pointed out, perhaps, that
such a specification, unless prepared thoroughly, is prac
tically useless; for any points on which the customer is not
fully protected , may leave just sufficient, in the way of
loopholes, for dissatisfaction and disputes to occur.
Moreover, it is essential that the specification and the
drawings should agree in every particular.
We do not suggest that so exacting a specification as
the one we publish is necessary in cases where mutual
confidence between the parties has been established by
previous transactions ; and, indeed , in some such cases
an equally satisfactory job would be turned out by the
contractors if the utmost latitude were allowed. It must
be admitted, however, that it does constitute a safeguard
to both sides which is frequently of much service. We
say to both sides, because no ca pable model maker would
object to working to a really clear and practical specifica
tion, however binding -- within reason - it might be ; and ,
as it would be equally binding on both parties, he would
feel quite sure that if he carried out the work exactly as
specified , there could be no quibbles or vexatious disputes
raised by the customer when the time came for settling
the account. Mr. Greenly has very kindly offered to
answer any questions arising from his contribution , or to
give any further information desired .

We have occasionally given space in this page to venti
late the grievances of readers against advertisers, and we
trust that where the grievance has been a bond fide one,
the publicity it has so received has contributed towards
its removal . We are now asked to face about, and , on
behalf of our advertisers, admonish certain of our readers
who in their turn have transgressed. This we willingly
do, for we ourselves have suffered at times from the same
omission now referred to. It is that many readers when
writing to advertisers omit to stamp their letters before
posting them . The firm who bring this to our notice
write : - “ When we tell you that we have at least twenty
applications for lists a week from people who forget to
stamp their letters, you will see that a tax of over 35. a
week is a bit stiff, especially as we gladly give our list
away and pay postage on same.” We quite agree, and
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we hope that those readers who feel the pricks of a
guilty conscience will exercise a little more thought in
the future. There is another annoying postal error com
mitted by some readers, who persist in sending written
communications in envelopes bearing a halfpenny stamp.
The fact that the envelope is not sealed will not enable
such a letter to go for a halfpenny, and all these under
paid epistles render the recipient liable to be ' mulcted in
twice the deficiency_i.e., id. per letter.

New Prize Competitions.
Competition No. 12 . - We offer a prize of
£2 2s. for the best set of plans for a model railway
system . The gauge to be 34 ins. , and the total length of
line not to exceed 150 ft. The track may be either con
tinuous, or not , at the competitor's discretion, and there
are no restrictions as to the number of stations, tunnels,
.bridges, &c. , or as to the nature and extent of sidings,
crossings, signalling arrangements, & c. The idea should
be to plan out a system which should be attractive and
fairly realistic in appearance, and should at the same time
be durable and reliable in the working details without
presenting undue features of difficulty in construction .
The drawings should be to scale, and should show a
general plan of the whole system , and also working
sketches of the various details. A description of about 750
to 1000 words should accompany the plans. The general
competition conditions, as given below, should be strictly
adhered to. The last day for sending in is Dec. 31st.
Competition No. 13. -We offer a prize of Eris.
The
for the best article on " Model Railway Signals.
article should describe a set of working signals suitable
for a model railway of 372 ins. gauge, and should show ,
with working drawings, the best way of making the sig .
nals and the various mechanisms required for operating
them. The general competition conditions given below
should be strictly adhered to. The last dayfor sending
in is Jan. 31st, 1901.
Competition No. 14. - We offer a prize of £ 2 2s. for
the best article on “ How to Make a 4-in. Spark In
duction Coil . ” The article should give complete work :
ing drawings for a coil of this size, and should describe
clearly all the processes and details of construction. The
general competition conditions given below should be
strictly adhered to. The last day for sending in is Dec. 31st.
GENERAL CONDITIONS FOR ABOVE COMPETITIONS.
1. All articles should be written in ink on one side of
the paper only.
2. Any drawings which may be necessary should be in
good black ink on white Bristol board . No coloured
lines or washes should be used. The drawings should
be about one-third larger than they are intended to appear
if published.
3. The copyright of the prize article to be the property
of the proprietor of The Model ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication, unless the competitor distinctly
expresses a wish to the contrary .
5. All competitions should be addressed to The
Editor, The MODEL ENGINEER, 6 , Farringdon Avenue,
London, E.C. , and should be marked outside with the
number of the competition for which they are intended. A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc
cessful. All MSS. and drawings should bear the
sender's full name and address on the back .
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( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de- plume if desired, but the
tull name and address of the sender should invariably ho
attached , though not necessarily intended for publication.)

trains, notwithstanding steep gradients, at an average
speed of 60 miles. Thirty similar ones will shortly be in
use on our lines.
Allow me to offer you my congratulations for the well
merited success of your eminently useful magazine, of
which I have been amongst the earliest subscribers. –
Believe me yours,
C. D. M.
Florence , Italy.

Four - cylinder Compound Locomotive, Italian
Adriatic Railway Company .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Some of your readers may appreciate the
following notes on the new type ofcompound six coupled
loco exhibited in Paris by the Italian Adriatic Railway
Company. The principal feature is that the loco runs
backwards — that is, the V - shaped cab is on the front,
allowing the driver a clear view ofthe line and preventing
him from being stifled by the smoke in long tunnels.
The engine has four cylinders — two h.-p., and two l.-P. ,
both l.-p. being on one side, and both h..p. on the other
to simplify valve gear . The fuel is carried in side coal
bunkers, while the tender for the water supply resembles
the ordinary liquid -transport waggons.

[ In addition to the above interesting particulars quoted
by our correspondent, we are pleased to be able to extract
the following further details from the Engineer.]
The engine is of the four-cylinder pattern , having two
high- and two low -pressure cylinders. The smokebox
is of the “ extended ” type, and of great length.
The framing is particularly massive, the main frames
being iş ins. thick , tied in by heavy brackets and stays .
A peculiarity of the framing is that it tapers off at the
front end to a width of 3 ft. 2 ins. , contracting inwards
from a point immediately in front of the transverse bogie
pivot frame, the interval thus made in the width to the
ends of the buffer beam being filled by heavy corner
brackets. The bogie frame is an outside one . Instead
of being fixed upon the tender the guard irons are carried
on the front end of the engine frame as in tank engines.

Practical Letters from Our
Readers,

8
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Further particulars will be found in the annexed table.
PARTICULARS OF COMPOUND FOUR-CYLINDER Loco .
MOTIVE 3,701 OF “ R. A. ITALIA .”
0:38 métres.
Cylinders, H.-P. , diameter ...
L.-P. ,
0-57
stroke
0.65
Wheels (drivers) diameter
I '94
I'II
(bogie)
Boiler diameter
1.68
8:58
length
Grate surface
2'00 X 1'15
Tubes, number
273
4'00
length
diameter
0'05
1955
Heating surface ( tubes)
II'70
( firebox )
04'2
Height of chimney from rail
57,500 kilos.
Weight of engine ( empty) ...
66,500
( working )
tender
14,000
15,000 litres.
Capacity of tender, water
I 'O2 métres.
Tender wheels diameter
13'080
Length of engine ...
tender
10:52
Height of boiler top
3'30
cab
3.95
15 atm.
Pressure
4,400 métres .
Capacity of boiler ( water)
( steam )
2,300
Distribution - Walschaert system .
Piston valves.
This loco, which has obtained the gold medal at the
Paris Exposition, was built at the works of the company
in Florence, and is intended to run the heavy express

The front buffers have a simple arrangement of equalising
levers.
It is here important to note that, contrary to the usual
practice, the " front” of the engine is the firebox end , the
locomotive running cab first.
In accordance with recent locomotive practice, brake
blocks are provided to the bogie wheels, one to each tyre,
the air cylinder being located , piston forwards, in the
right side of the bogieframe, and operating a horizontal
lever, connected by a central bar to a transverse shaft,
which pulls on the front blocks and, by means of ful
crumed side levers, forces back the rear blocks.
A sandbox of thin steel in the form of a saddle is placed
in front of the firebox beneath the boiler, and has filling
traps on both sides. Sand pipes are laid on before the
leading drivers only, and provided with Gresham ejectors.
Each coupled wheel is braked with a cast-iron block
worked either by hand -screw , or by an air cylinder opera.
ting on the same fulcrum lever, and situated in the
smokebox saddle caisson. With a normal pressure of
541 lbs. in the brake pipe, the effort exerted on the
blocks is almost half that of the locomotive's weight
viz., 55 per cent. on the driving, and 35 per cent. on the
bogiewheels.
Only 2 ft. 77s ins. of the sheet-steel chimney stands
above the boiler sheathing, the remaining 2 ft. 3 ins. pro
jecting into the smokebox, where its length is added to by
a petticoat pipe i ft. deep, and 2 ft. 556 ins. diameter at
its mouth , which is 338 ins. below the level of the top
tubes. A deflector plate covers the domed smokebox
door . The cab is a well-lighted airy place, with polished
pitch - pine match - boarding inside the roof; the windows
in the rear are of square shape ; a frosted bulb covers the
oil lamp ; the gauge glasses are screened with large half
circular hinged glasses, themselves protected with wire
mesh .
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The cylindrical tank of 3-16ths- in. steel plates is carried
by I -section frames on six wheels, each braked by two
blocks and worked by a tender air cylinder. A brakes
man's box, completely closed in, is erected on the rear of
the frame.
A very sober finish is given to the locomotive by a
finely - surfaced black paint resembling brilliant stoved
enamel , and employed throughout on every part of the
engine and its tank without a single stripe of relief colour
or a polished band or beading, save the plate glass win
dow frames, the name-plate, number, & c. -of bronze
the small bronze boiler mountings, the beautifully
finished working parts, and the polished equalising levers
-conveying an impression in harmony with the size of
the engine .
High - Pressure Boilers for Model Torpedo
Boat Destroyers.
TO THE EDITOR OF The Model Engineer.
SIR , -I would strongly advise readers not to attempt
to make a boiler of the description as given in your
November ist issue, as if they do they will only regret it. I
am afraid that “ J. M.,” of Leeds, has never had any ex
perience of model boilers, or else, in the first place, he
would never have designed one with two furnaces.
All practical model marine engineers know, from
actual experience, how very difficult it is to keep a good
flame and heat under a single flue model boiler, let alone
complicating matters by having two furnaces. If it is
complications that are wanted , why not go in for a double
ended boiler, fired up from each end by a blowlamp ?
Two furnace boilers are no good in models ; this I have
found out by actual experience.
Return tubes of less diameter than in. are no good at
all, so you may as well not put any in as put je in . Then ,
again, it is absurd to fill up all the available water space
in your boiler with return tubes. I will defy anybody
who makes this boiler, to get and keep 40 lbs. of steam on
the two 58 by 58 engines it is supposed to drive, much less
120 lbs.
I trust “ J. M.” (Leeds) will not be offended at what I
have said, as nothing offensive is intended . I am simply
showing that such a boiler as he has designed is not
practical, and also that what we model engineers want in
the “ Practical Letters ” column of your paper is actual
experiments, not theories , which however well they may
look on paper, are no good when put to the test.
E.
Liverpool.
Model Torpedo Boat Destroyer.
To the EDITOR OF The Model Engineer.
SIR , -I should like to offer a few words in criticism of
the Prize Design in your November Ist issue.
I do not think the method of constructing the hull is to
be recommended , as with such a great length it would be
very difficult to keep the sides of uniform thickness, and
there is also the danger of piercing them , and the diffi
culty of forming the various projections shown in plans.
If the model is to be constructed of wood , a better and
easier method is to cut out and finish the various water
planes, and then glue and pin these together. The design
shows very little thickness under the boiler and central
portion of boat, where more material is certainly required
to withstand the bending stresses produced in these high
speed vessels.
As you mentioned in your editorial last month, the
boiler seems to be the special feature of this design. It is
certainly a strong one, but it seems to me that placing the
up-take in the centre is a mistake, as comparatively little
heat will penetrate to the after end of the boiler, which
contains a large quantity of water. Also, running the
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boiler down, and not feeding at all, is a greater one. At
what does the designer estimate the “ radius of action ”
of the boat ? Will the furnace crown collapse, or the
benzoline give out first ? If the boiler were fed and al.
tered slightly it would be excellent , but, as at present de
signed , it is too heavy for the boat. I have roughly cal
culated the weight of boiler and water, and make it about
54 lbs.
I do not think “ D. K.” was well advised in placing
a pair of Whitney's A type engines in the boat , as, judging
by the illustration in Whitney's catalogue, they are of
heavy construction. A much lighter job could have been
designed with little trouble - either a two cylinder on one
bedplate, or a single cylinder geared to the shafts.
If my calculations are not in error, the draught of the
boat will exceed that shown in the plans, as the total
weight of engines, boiler, burner, fuel, and container is
greater than the displacement weight to L.W.L., leav
ing nothing for weight ofhull and fittings !
The boat is “ finer ” than any torpedo craft that I am
acquainted with , and could with advantage be made
fuller, so as to take the machinery, &c. , as designed.
I notice no estimate of revolutions of engine or speed
of boat is given. Weights of hull , engines, boiler, etc. ,
should have been given, as everything depends upon the
correct amount and distribution of the weights. - Yours
S. B. FROUDE.
truly,
Bristol.
To the EDITOR OF The Model Engineer.
SIR , - I should like to write a few words re the Prize
Model T.B.D. of Mr. Kidd. I think , myself, the engines
would be much better geared together, as it will be a
difficult job to get them to run at anything like the same
speed , especially as there is only one steam valve for the
iwo engines. The least little bit more friction or glands
screwed up a little tighter, or a shade more lead on one
valve than the other, will make a lot of difference in so
small an affair. I know what it is to get large engines
to run exactly together. When you can get to them to
regulate them , they will, perhaps, run together for some
time , and then one will gradually creep ahead . I may
say I like the design and arrangement very much , and
would go in for making one only we have not a suitable
piece ofwater to steam her on near at hand. Could you
get some of your readers to give us particulars and draw
ings of a steam fire engine, as I think it would be an
interesting model to make. —Yours faithfully,
“ WATERWORKS.”
Cottingham.

Hot - Air Engines.
TO THE EDITOR OF The Model Engineer.
SIR, -18 “ R.W.B.," ofCape Town, who recently wrote
to you on this subject, will send his name and address to
the Britannia Company, of Colchester, England, they
will send him a descriptive circular of hot-air engines.
They also have other motors second-hand.— Yours, etc.,
T. M. B.
Colchester .
The Society of Model Engineers.

( Continued from page 315. )
Glasgow .-- The usual meeting was held at Gladstone
Street, on Monday, October 22nd , Mr. Andrew Lang
presiding. The first business was the selection of a suit.
able hall, and it was agreed that we take one of the
small halls in the Grand National Halls. The election
of office -bearers resulted as follows : -Chairman , Mr.
Jas. R. Beith ; vice-chairman , Mr. David Thomson ; hon.
treasurer, Mr. Hugh Park ; hon. secretary, Mr. Andrew
Lang ; Committee : Messrs. William Ashfield , David
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Queries

and

Replies .

Queries on subjects within the scope of this journal are replied to
by post under the following conditions : 11) Queries dealing
with distinct subjects should be written on separate slips, on
oneside of the paper only, and the sender's name shouldbe in .
scribed on the back. ( O ) A stamped addressed envelope should
invariably be enclosed. (3) Queries will be answered as early
as possible after receipt, but an intervalof a fewdays must
wsually clapse before the reply can be forwarded. (4) All
queries should be addressed to the Editor, THE MODEL
ENGINEER, 6, Farringdon Avenue, London , E.C.]
Thefollowing are selected
from thequeries which havebeen replied
to recently :
( 2812 ) “ Bessemer," L.B. & S.C.R. Loco. A. H. ( Nor.
wood) writes : I should be greatly obliged if you would supply me
with a rough sketch of the L. B. & S.C. 4 -coupled bogie express

locomotive, " Bessemer.” I have full scale drawings of the above
froma sideview, but I have been unable to buy any drawings of
the front view and interior of cab , & c . If you would send me a
rough sketch of the " Bessemer " (showing the width of the frame,
width of cab, and the oneor two other dimensions which cannot be
given in a side drawing of an engine), I should be greatly obliged.
The scale is f in . to 1 ft.
We have not been able to find drawings giving cross sections of
the “ Bessemer." The width over footplate to 74 in. scale would be
about şi ins. ; widthof cab, 45 ins. ; 'inside frames, 3 ins . apart,
I- 16th in. thick ; distance between flanges of wheels, 3 5-16ths ins.;
gauge between rails, 3 9-16th ins.
(2831) Gold Leaf Electroscope. S. J. M. (Penarth) writes :
Could you help me in the following matter Ihave just completed
a gold leaf electroscope, with the exception ofputtingonthegold
leaf, similar to the onedescribed by T. G. J. in the October number
of THE MODEL ENGINEER. But I find it almost impossible to get
the gold leaf on the brass rod without tearing: I tried many
times -- as T.G. J. states - to lift thestrip on with the point of a
needle , but found its own we got tore it. I afterwards soldered
asmall cross piece of brass, % in long, 1.32nd in. thick, to the end
of the rod ; I then took the strip of gold leaf on a piece of note
paper,
the brass rod, touched the brass strip with gum , and
laid it on the gold le af strip. Thus, I managed to get one piece on ,
but toget the second piece on I found impossible . Is there any
special kind of gold leaf for this purpose ? Any information will
oblige.
When fixing the gold leaves in an electroscope, all air currents,
draughts, & c., should be greatly avoided. Obtain a gilder's tip, which
will cost 3d. or 4d. , and cut a piece from it the same widthas the
gold leaves, i.e. in. wide. Very slightly damp the tip by blowing
on it with the breath a few times , then carefully taking up the leaf
upon it , apply the le fto brass rod, holding the breath during the
operation. Try gold size instead of gum as an adherent. Thereis
very little difference in gold leaf, but if any difficulty is encountered
in cutting it to siz-, we wou d advise applying to Mr. T. M. F.
Tamblyn -Watts, who can su ply the leaves in pairs cut to size at
id . or 2d. per pair.
[2859 ) Model of “ H.M.S. Powerful." J.C. S. (West Croy
don) writes : I am about to build a model of H.M.S. Powerful, 5 ft.
6 ins. long and 7 ins . wide, 6 ins. deep. Would you please tell me
(1) if two cylinders --fin .bore, 4 in. stroke, working on 2 - in . screws
---would be enough to drive her at four miles per hour with 25 lbs.
steain ? (2 ) What is best size and shape for boiler for the above
engine? (3) Is best to have screws going right and left ? I sbould
be glad of any inform uion on the subject.
(1) Engine and screwwould not be large enough for the speed
required . If the cylinders were 4 in. bore by 7s in . st oke, andpro
pellers 3 ins, diameter and ş ins. pitch, making 750 revolutions per
minute, the speed would be about 3 miles per hour. (2) Boiler 12 ins.
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Galloway, Thomas Horner, William Frame, and Samuel
Rae. The next business was the consideration of the
rules, and with the exception of a few modifications we
adopted the rules of the Parent Society, A word of
praise is due to Mr. Ashfield for exhibiting his castings
of a locomotive engine to the members. -ANDREW LANG ,
Hon . Secretary.
(NOTE. — Will all interested in model making of any
description, and who are not members of the above
branch, kindly communicate with Mr. Andrew Lang,
11, Dale Street, Bridgeton, wbo will supply all informa
tion as to membership, &c. ?]
Liverpool. - On the invitation of Professor Hele.
Shaw, Wh. Sch. , M. Inst.C.E. , the members of this
branch of the Society gave an exhibition of models at a
meeting of the Students' Engineering Society in connec
tion with the Walker Engineering Laboratories at the
University College, Liverpool, held on October 30th , at
5.30 p.m. The Society of Model Engineers was repre.
sented by Mr. Dawson ( chairman ), Mr. Rimmer ( vice
chairman), and several others, and Mr. Dawson, who was
introduced to the students by Professor Hele- Shaw, gave
a short address on the objects of the Society, &c. Pro.
fessor Hele- Shaw then addressed the students on Model
Engineering, and this was followed by a discussion on its
uses to engineers. The models on view included amongst
others the Majestic, together with two small vertical en
gines and a marine boiler, by Mr. Rimmer ; a 30 c.-P.
electric lighting plant, by Mr.Dawson ; a launch engine
and vertical boiler, by Mr. Croker ; the tender of a i-in.
scale G.N. locomotive, by Mr. Thorp, & c. , and several
of them were shown working, compressed air being sup .
plied for this purpose by plant on the premises. The
Majestic was also shown under steam by Mr. Rimmer.
Hearty votes of thanks were awarded to the Society of
Model Engineers, as also to Mr. Dawson and Mr. Rim .
mer for the trouble they had taken, and the meeting ter.
minated at about 7.45 p.m. Previous to the meeting, the
members were entertained to tea , and several of them
were shown round the engineering shops, etc.
The eighth monthly meeting of this branch was held at
the Balfour Institute, on November 7th, at 7.45 p.m.
After the minutes of the previous meeting had been read
over and passed, and three new members had been elected,
Mr. Dawson gave a short discourse on the Construction
of Compound Engines, &c. , which was followed by a dis
cussion. A hearty vote of thanks was then awarded to
Mr. Dawson, and the meeting terminated at about
10.15 p.m. The next meeting will be held at the Ba four
Institute, Smithdown Road , Liverpool, on December
5th , at 7.45 p.m. , when a lecture will be given on Model
Boilers. A visit will shortly bemade to one of the Liver
pool Corporation electric supply stations, & c. , at which
members joining within the next few weeks will be
entitled to be present. - F. T. STEWART, Hon . Sec. , 14,
Adelaide Road, Kensington , Liverpool.
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long and 54 ins. or 6 ins . diameter, with firebox 6 ins. long and 3 ins.
deep, and twelve brass tubes 6 ins. long and yg ins. outside diameter.
The waste heat from tubes could be carried along a sheet iron casing
on top of boiler, to which the fourfunnels would be connected . (3)
Screws should be right- and left- handed, the engines running in
opposite directions, and to secure the screws running at same speed
the twoengine shafts should be geared together by toothed wheels.
This will ensure the boat running as straight as possible.
(2839 ) Caledonian 4 - Coupled Express Loco. P. T. G.
(Dublin ) writes : ( 1 ) I should be much obliged if you could give me
as complet a sketch as possible of the whole frame of a -in. scale
model of a Caledonian 4-coupled express loco. I should like you to
mark very plainly the position of springs and how they are fastened ;
(2) to showwhere the cylinders ought to be put, and how could they
be put on a eparate frame, like Mr. Ilcock's model. (3) Kindly give
all dimensions, size of cylinders , &c. , ani the gauge. (4) With a
good pre sure and amp'e boiler, wbat power would such an engine
have ?
Complete drawings were given in Engineering of May 18th , 1900,
of the Caledonian 4-coupled express eagine, and we hope to com
mence in ihe January number, 1901, details for the construction of
a % -in, scale model of this engine. The gauge between the rails
will be 3 15-3 ?nds ins. (3) ins. full). The power of the engine would
be from ruóth to 1-12th h.p.
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( 2858 ) Book on Cast Iron . E. A. (Glasgow ) writes : Could
you please tell me the name, publishers, and published price of a
good standard work on cast iron, its mixturesand peculiarities, as I
have been quite unable to get what I want from local booksellers ?
Allow me to congratulate you on the up -to -date manner in which
THE MODEL ENGINEER is edited.
We recommend you to get “ Steel and Iron," by Professor Green .
wood ; post free 5s. 3d. from our Book Department, 6, Farringdon
Avenue, London , E.Č.
[28 1 ) Locomotive Boiler. W. C. (Plaistow ) writes: I am
thinking of making a model locomotive boiler, the barrel of which is
6 ins. diam . Could you supply me with suitable dimensions as to
length of barrel, size of firebox (outside and inside), and size of
smokebox, number and size of tubes, thickness of copper, and what
would be a safe working pressure if stayed, rivetted, and soldered ?
Barrel, 15ins. long; outside firebox, 8 ins. long x 6 ins. wideand
7 ins. deep below centre line of boiler ; ioside firebox, 7 i s. long
and 5 ins. wide and 74 ins. deep ; top, % in, ahove centre line.
Put in five tubes, 1 in . diam . ant about 16 ins. long. Thickness
of copper for barrel and firebox plates, 1• 16th in thick tube plates,
% in . thick ; firebox stays, 5-3ands in. diam. and 1 in. apart.
Working pressure, from 40to 50 lbs. per square inch.
( 2864) Electric Railway. E. C. (StreathamCommon) writes :
I am building a model electric railway, and I shall be glad to know
which would be the best to work it - either an alternating current or
the ordinary one-way current. The engine is to be about 18 ins.
long, and has two pairs of drivers coupled , and a bogie at each end,
and is to be driven by two motors, one to each pair of drivers. !
shall have to get both engine and dynamos, so I thought I would
ask you which was the best - either a dynamo or alternator. If you
think the alternating current would be the best, could you let me
know where I could get a small alternator, as I have not seen one
nor seen any advertised ? What I want is to get as good a result as
possible, and also a fairly high speed ; the current will be taken
from the rails, and I expect it will take a considerable amount of
force to drive it.
The ordinary or continuous current would be the best for a model
electric railway. Small alternating motors of simple construction
will not start with a load. The best results would be obtained with
a continuous current plant. An eighth h..p. (V) engine and dynamo
would give plenty of power to drive the electric locomotive at a good
speed. It would simplify the construction of car iſ the current was
carried by a third rail or conductor laying between the ordinary
to dynamo .
the returnJ.current
taking
latter
rails,
Dynamo.
Watt
F. A. ( Hounslow) writes : I have
) 50(2860the
just completed a 50 -watt dynam ) from castings and parts supplied
by theCrypto Works Co., except that I have put in an 8 -cogged
drum armature wound (as described on page 175 of THE MODEL
ENGINEER frAugust, 1899, Vol. II. , No. 20, page 175, for 8 -part
commutator) with No. 20 D.C.C. ; F.M w.und with 2 lbs. of
No. 22 s.c C. , consected in shunt I. xcited F.M. , and ran it at
i ver 3000 revs. , but it did not give the least current . It iuns at a
great speed as a motor with iw1.pint bichromale cells. I have
fitted new brush holder as enclosed sketch. Is this all right ? Can
you kindly : uzgest wbat is wrong ?
Yourmachine probably fails to work as a dynamo or account
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run faster than the engine? If so, how many times faster ? (4) Would
you kindly oblige by giving mea sketch of switch -board arrange
ment for lighting three separate lamps, so that I can switch any lamp
I require on without lighting other two ?
(1 ) Thespeed would be limited by the load put on the engine and
the steaming powers of the boiler. (2) The dynamo referred to will
not take more than a 4 b..p. to drive it, and if the engine were run
at 150 revolutions per minute, and dynamo had a pulley 2 ins. diam.
eter, the engine flywheel or pulley should be about 30 ins. diameter..
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If this is inconveniently large, a countershaft could be used with a
12.in. pulley, and one the same size on engine driving a 4 -in. pulley
on countershaft. (3) The governor can run at the same speed as
the engine (4) The mainsfrom dynamo could be connected to two
bus bars on switch -board , as in skeich.
(2865) Dynamo. “ MAGNETIC " (North Shields) writes : Would
you kindly tell me if a machine made something like an electric
magnetic or shocking machine, but having an electro-magnet
instead of a permanent magnet, would generate a current of electric
ity ? If so , would you kindly tell me the size of the magnet and
details of armature,commutator, and connections, and also size and
quantity of wire ? Would an armature, with four bobbins instead
of two, as is usually used , be better for charging a 4.volt accumu
lator ? I would like the machine to give about 12 volts 1 y ampères.
A dynamo made on the linesof a magneto machine would work
but not as efficiently a the ordinary pattern. In the magneto the
armature works at the side of the magnet with a certain loss of
power ; but if you prefer that pattern make the field -magnet 1 ins..

2
I ',
X
14"

FIELDS IN PARALLEL
No. 2860
of the resistance of shunt-winding being too bigb compared to the
number of turns of wire on the armature. Before making any
alterations, first try separately exciting the fieldswith battery, then
drive armature and see if any current is generated . If so, the
nachi e will most likely · xcite itself if the two shunt coils are put
in parallel, as per sketch ; this willreduce the resistance to a quaiter
of the whole wire. If it should not work this time, try reversing
the connection from brushes to shunt. The brush rocker is all richt.
( 2863 ) Engine to Drive Dynamo. R. T. writes : ( 1) How
many revolutions could I get out of an engine, 2 - in. bore, 4-in .stroke ,
with 120 lbs.per inch pressure ofsteamin boiler ? ( 2 ) Whatdiam .
eter of drivingwheel for both engine and dynamos of 100-watts,
2,403 revolutions (designed by Pearce, Augustnumber of last year),
to get required speed ? (3) Has governor balls of such an engine to

2"

9 "

No. 2865.

xi in. and 9.ins. long, including poles ; winding space 2 ins. long,
and wind with 2 lbs . No. 24 s.c.c. wire. The armature should
have four bobbins for charging accumulators, the cores being
u in, diam . and Y4 in . long, soft iron, and rivetted to a plate 33 in.
thick with boss in centre for securing to spindle ; wind each bobbin
with 1 oz. of the same gauge wire .
(2867) Accumulators. C. F. H. (Staffs.) writes : ( 1 ) How long
would it take to charge a 4-volt pocket accumulator ( seven hours
burning) with three (one -pint) bichromate batteries ? (2) Is there
any way of telling when the accumulator is full ? (3) Do you recom .
mend Ford & Co.'s accumulators ?
( 1) About ten hours. ( 2) The electrolyte, or liquid in cell, gives
off gas freely when the cells are fully charged. ( 3) Yes ; we can
recommend Mr. C. L. Ford, of Stalybridge, for accumulators.
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Amateurs'

Supplies .

{The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus,
and materials for amateur use.)
Two Excellent Models .
The accompanying illustrationsshow a couple ofmodels of a high
class appearance which will appeal to readers of this journal. They
both show some departures in detail of a noteworthy character
which gives them a freshness often lacking in the designs offered for
model makers, who nevertheless appreciate good style in their
engineering work. The first illustration ( Fig. 1) is of a tandem

December 1 , 1900 .

ing only a minute current. Those who want small electric lamps to
run from model dynamos, or as night-lights, &c. , cannot do better
than send is. 4d. to Mr. Whiting as above, specifying whether a 4:
or 6-volt lamp is required. The first takes '15 amp. and the second
size '2 amp. only. Trade enquiries are invited.
Masts and Spars for Model Yachts.
Those of our readers interested in the construction of model boats
may be glad to know that they can obtain complete sets of masts
and spars at very reasonable prices from Stevens's Model Dockyard,

22, Aldgate, London , E. We reproduce an illustration showing one
of these sets. They are made in sets suitablefor cutters from 15 ins.
to 42 ins. , and for fore and aft schooners from 15 ins. to 36 ins.
Odd spars can be obtained separately if desired, and all kinds of
boat fittings and rigging detail are kept in stock. A price list of
these goods is issued free.

Catalogues Received .

Fig . 1 .
compound Lancashire mill engine , described by the makers of the
model, The " l'on " Company , 193, Princess Street, Manchester, as
their Manchester prize medal design . The model is to scale, the
L. and H.p. cylinders being 134 ins. and 1 % ins. bore, respectively, by
2} ins. stroke. Fig. 2 shows a % b.h.p. gas engine , whose special

R. W. Parks, Seaside Road Works, Eastbourne.- A large illus
trated list of English -made model steam engines is to hand from this
firm and exhibits a considerable variety of locomotives , vertical,
horizontal, slide -valve and oscillating cylinder engines and boilers.
The prices range from the very cheapest upwards, so that everyone
can find something to suit his purse . Sets of engine parts,
ready for fitting together, are supplied, also model goods waggons,
carriages, guards' vans, and a number of interesting models, which
may be driven from a model steam engine. Readers who see some
thing in this description to suit them should write, enclosing a
penny stamp, and mentioning THE MODEL ENGINEER, to Mr.
Parks, as above.
S. Smith, 2 , Arundel Street, Hindley, near Wigan.- This is an
illustrated price list of electric bells, accessories, batteries, accumu.
lators, lamps, and other electrical matters. Coils, switches, Morse
tappers, pushes, and sundries are also included , and the list will be
sent to any
reader enclosing a penny stamp, and mentioning The
ENGINEER.
MODEL
Foster, Gibson & Co., 6, Victoria Street, Leeds. - A very
comprehensive catalogue is this firm's “ Cyclectric List," including
in its 50 pages illustrations andprices of a great variety of electrical,
cycle, and photographic sundries - terminals, pushes, screws, lamps,
lamp-holders, shades, armature and field -magnet stampings, motors
and dynamos, are amongst the more important electrical goods
shown and priced ; whilst the second part of the list gives details of
hand cameras , non -magnetic watches, acetylene lamps and burners,
bicycles, and all kindsof accessories and fittings. This list is sent
to readers of The Movei ENGINEER for two penny stamps

Notices .

Fig. 2.
features are numerous . The engine is adaptable for working either
vertically or horizontally, and can be changed from one to the other
in very few minutes by simply unscrewing about six bolts and
changing its position on the bed. Some modification of the valves
will be made in future engines of this type, but the general appear ,
ance will not be altered . The motion is in an enclosed box , and
runs in an oil bath , at from 200 to 1000 revolutions per minute . At
the former speed the h..p. is 43, and 4 at the higher speed. Either
castings or finished engines of either of the designs here illustrated
can be supplied , and particulars will be sent to any reader of The
Model ENGINEER who encloses a stamp for reply.
Incandescent Lamps for Amateurs.
The small screw socket electric incandescent lamps supplied by
Mr. M. Whiting, of 109, Fore Street, London, E.C., deserve a good
thing for amateur electrical experi.
they are the very
reception, forCombined
with the excellent feature of a screw socket
mentalists.
(preventing the annoyance of broken loops), is another good point ,
namely , the very small current required . We bave tested the two
sizes of lamps on a dry battery, which is well suited to lamps requir.

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publicationshouldbe clearly written on one side ofthe paper
only, and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions,whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelopefor return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journalwill be sent post free to any address for 6s. per
annum , payable in advance. Remittances should be made by Postal
Order.
Advertisement rates may be bad on application to the Advertise .
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatusandprice lists, & c., forreview, to be addressed
to THE EDITOR, “ The Model Engineer," 6, Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, " The Model Engineer, " 6 , Farring
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the paper
to be addressed to the publishers, Dawbarn & Ward, Limited,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 12, Cortlandt Street, New York, U.S.A., to wbom
all subscriptions from these countries should be addressed .
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A Small Workshop and Electric
Power Installation .

We coda, for the following description of hiswork,
which may be divided into two parts— the work .
shop proper, and the electric power installation.

shaft, mounted on wooden A -beams, 4 ins. square, at 300
revs. per minute, which , in turn, drives a 1 -ft. grindstone,
an 8 in. circular saw , and the lathe countershaft. Thisagain
drives the lathe and a drilling machine. The lathe is
3 ft. between centres, and takes work up to 1 ft. in diam
eter. It is back.geared , screw -cutting, with compound
slide rest, &c. A 14 h.-p. English Mechanic Petrol
Motor is just being finished , and can be seen to the right

Fig .

@

FIG 2
FIC
3
PHOTOGRAPHS OF MR . M. A. CODD's WORKSHOP AND ELECTRIC POWER INSTALLATION.
The Workshop. —The power is derived from a 31 b.-p.
Capell gas engine , with cylinder 9 ins. by 458 in ., flywheel
3 ft. 4 ins. diam ., and pulley 2 ft. diam . The engine is
bolted down to a foundation of concrete, 4 ft. 8 ins. by
2 ft. 3 ins, by 8 ins. , made of broken brick , gravel, and
Portland cement. The puliey drives a 2.in. counter .

of the switchboard, in Fig. 1. A small high- speed wood
turning lathe is in course of construction .
The Electrical Power Station . — The Aywheel of the
engine drives by belt a 1000 watt Avery- Lahmeyer dynamo,
bolted down through wood to a stone slab. It gives
55 volts, 18 ampères, and is shunt wound with drum

armature. One of the dynamo leads goes to the house and
accumulators, the other to the switchboard , where it passes
through an ammeter to the other leads to accumulators
and house. The house is fitted with fourteen 16 c. p .
lamps. Fig. 4 is a diagram of connections. The accu
mulators are 26 Q Type E.P.S. cells, each cell having
seven plates. They can be seen in the photo ( Fig. 2),
over the dynamo. To charge these accumulators , they
are connected in two rows of thirteen , in parallel ; each
row has one fuse. When charging these, they require
twice the current that they give in discharging - 1.0., 5
ampères. To get over this , the fuse set at 6 ampères has
another 6 -ampere fuse shunted across it by means of a
switch. By a specialswitch S ( Fig. 4 ), one ammeter is all
that is required for accumulators and house.
AMMETER

SWITCN
SWITCH
Xruse o
Fuse

S 19

Switc
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CELLS

SWITCN
DYNAMO
LAMPS

VOLTMETER
V

SWITCH
Truse

Fig. 4. - DIAGRAM OF ELECTRICAL CONNECTIONS.
V is a voltmeter. Each 16.c..p . lamp is allowed one
18 B.W.G. wire. The wires are generally laid in wooden
casing , but some are fixed by putting small insulators
on the wall every 2 ft., and forcing them between the
strands of flexible wires, as is done abroad. The workshop
is lighted by a W. and R. arc lamp.
A 6 -in . spark coil has been made, which can be seen
in Fig . 3, and works well with the Wehnelt break . The
coil works a Crookes tube and the wireless telegraphy.
I shall be pleased to answer any questions, or to show
anyone the installations, if they will make an appoint.
ment.
PERPETUAL motion inventions, like the sea- serpent,
and the big gooseberry, continue to be inflicted on the
long-suffering newspaper reader, and we suppose will ever
be so, as long as this world goes round. The latest power
creating device hails from Australasia , and is thus
described in the columns of a London evening paper,
which in turn quotes the information from a Colonial con
temporary : " Mr. Herbert Rose, F.G.S. , claims to have
discovered the secret ofperpetualmotion. He has work
ang at his residence, East Prahran, a model gravity wheel
with concentric rings secured to arms radiating from the
centre. These arms or weights act as a balance and
driving levers, and are so nicely arranged, those on the
downward grade being two-thirds heavier than those on
the upward grade in action, that a natural falling of the
weights on the former grade ensures perpetual motion.
The model has been subjected to continuous tests.
Some engineers who have seen it think that the inventor
has managed to apply the principle of perpetual motion
to machinery . The invention has been patented all over
the world .” If the inventor intends to push the idea com
merc ly, we are inclined to think that the only thing to
which he will succeed in applying perpetual motion is bis
spare cash .

The

High - Speed
the

Telegraphy of

Future . *

By G. RYLE SMITH .
' HE main difficulty which stands in the way of very
plain to those not acquainted with electrical pheno .
mena . It is due to the electrical properties of the wire
along which the signals are conveyed , to what is known
as its “ capacity . It may perhaps be made a little
clearer by analogy, although a word of caution is neces
sary , lest the analogy be pushed too far.
Let us suppose that we had an indiarubber tube full of
water, a force pump at one end of it, and at the other a
little jet, so arranged that the water does not flow out of
it under ordinary circumstances, but only when the force
pump is worked . If the pump is in one place and the jet
in another, and the pipe between them is level , it will be
easy to see that signals could be sent by giving in proper
order a succession of strokes with the pump, with due in
tervals between . These at the other end would be indi .
cated by squirtings from the jet . Now , although we
might work the pump at any speed that we could manage
by practice with the hand , or far faster by mechanical ap
pliances, we should soon find that the signals could not
be read at the other end , but would merge into one
another, and the only result would be a continuous stream
from the jet. The elasticity of the tube would act as a
reservoir, and although the pump, when slowly worked,
would give readable signals, a limit of space would soon
be reached. Some such state of things may be imagined ,
with duereservations, to exist in thecase of a telegraph
wire, and especially in the case of a submarine cable .
Hence the speed with which the ordinary telegraphic in
struments can be worked is strictly limited .
This drawback is coupled with the fact that existing in .
struments, having their possible speed thus limited elec.
trically, have never been developed upon their mechanical
side into rapid ones. Messrs. Crehore and Squier, two
American electricians and physicists, set themselves the
task of surmounting both.
It may be worth while noting in passing that the im
mediate necessity for some such arrangement was a mili .
tary one. An instrument was wanted by which a pro
jectile in the bore of a gun should telegraph and record
the exact moment at which it passed certain predeter.
mined points, both in the tube and after it left the muzzle .
That want Messrs. Crehore and Squier supplied in an in
strument, which they styled a “ polarising photochrono
graph . ” This apparatus is practically the receiver and
recorder in the system of high speed telegraphy they pro
pose.
The system depends upon the employment of “ al
ternating ” currents. As my readers are doubtless
well aware, there are two forms in which elec
tricity for lighting and motive purposes is supplied -“ continuous current ” and “ alternating current." In
continuous current one wire is “ positive " and the other
negative " all the time, just as are the two wires
from a battery. In the case of alternating current, this is
not so, but, as the term implies, the current alternates or
changes - often many times a second - from negative to
positive, and back again. If we suppose that it alternates
six hundred times a minute—that is, ten times per second ,
* For permission to reproduce this interesting article,
and for the loan of the illustrations, we are indebted to
the courtesy of the Editor of our enterprising contempo
rary, Photography,

--
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we might represent the state of things graphically in one
of the wires thus :
POSITIVE

339

identical, it will be seen ; Figs. 2 and 3 are not. At the
transmitting end, the circuit being broken at a ( Fig. 4),
and connected again at 6 ( Fig. 4 ), it will be found that
the state of things at the receiving end is something of
thaAAAAAAA this kind ( Fig. 5 ) :
NEGATIVE
Fig. 1 .
Avvvv
If we break a circuit along which a continuous current
Fig . 5.
is flowing, we get a spark . Everyone has seen these
By adopting this method of work two great advantages
sparks when switching off an electric lamp. This spark
are obtained : In the first place, “ the system being sub
in itself prevents the breaking of the circuit from being
jected
to a perfectly regular alternating electromotive
instantaneous ; it forms, in fact, a small “ arc," and
force ," to use the words of the inventors, the characters
causes a “ blurring" of what might otherwise be a well
of a telegraph code can be impressed upon the circuit
defined signal. The spark is also made when in the
without seriously affecting its regular operation. Hence,
ordinary way an alternating circuit is broken . In fact,
great
rapidity of transmission becomes possible. The
when any wire conveying a current is thus interrupted , a
entire absence of sparking allows of the use of “ com
spark is formed.
paratively large electromotive forces and currents on the
Now , on reference to Fig. 1 , in which the curves
line. ”
above the line are intended to represent the time and
The method of transmission is simple enough in its
extent of the positive current in the conductor and those
principles, although the apparatus may appear some.
below the negative, it will be seen that there are ten of
what complicated. Some idea of it may be gathered
such double waves in the second of time which is there
from Fig. 6. Here we have an alternating current dy.
represented , and that there are twenty places (marked
a a ) when the curve cuts the middle line, when , in fact,
the conductor may be said to carry neither a positive nor
a negative charge. If it were possible to break the cir.
cuit exactly at one of those points, there would be no
TO LINE
spark. The difficulty of hitting the exact moment , of
А
which there are twenty in a second in the case in point,
is apparent . It can be got over, however.
B.
If the dynamo is used to give rise to the current , there
will be certain positions of its armature, or rotating por
tion , which correspond to those neutral points, and an
Fig. 6.
electrician can lay down with a fair amount of precision
where the armature would be when those neutral points
namo A, which is the source of the current to be em.
It has been found by
were attained in the conductor.
ployed , and a metal drum B upon its shaft, which rotates
actual trial that if the circuit is broken at such a point
with it. Brushes or contact pieces CC can bear upon
this drum , and thus the current from the alternator can
there is no sparking, and that, in spite of the “ capacity ”
of the line wire, if the break which constitutes the signal
pass to one brush through the drum to the other, and so
away to the line wire, should the brushes be in contact
takes place from one of those points to another it is trans
with the drum.
manner.
defined
mitted in a wellAs the drum is fixed on the shaft of the alternator and
If the break is made at a ( Fig. 1 ), but the circuit
is not completed again at such a stage a, but at an
rotates with it , the particular points upon its circumfer.
ence which pass the position of the brushes at the moment
intermediate one, this state of things does not hold
that the current is at zero (or at a , Fig. 1 ) can easily be
good. Thus, if we attempt to transmit signals, as in
found from a knowledge of the armature, or, experi.
Fig. 2, by breaking the circuit at a , and coupling it up
mentally, by moving the brushes round the drum untii
they are in such a position that no sparking occurs when
AAAA
AANAN
contact is broken . If the alternator is one giving ten
FIG . 2.
complete cycles, or alternations, for each revolution , re .
ference to Fig. I will show that there are twenty points
again at a point we will call b, instead of getting this mo
per revolution when the current is at zero. If these
mentary and clearly -defined signal, we should get the
points are marked on the drum as at EE, and a piece of
kind of indication at the other end of the wire we have
paper as at F is fastened so as to come under one of the
attempted to show in Fig. 3. It will be seen that it takes
brushes and insulate it from the drum while this turns to
the next point, the circuit will be broken for that time,
without sparking, and we shall get such a signal sent
AAN
along the wire as is shown in Fig. 4. It is easy to see
FIG . 3 .
that a perforated tape could be passed along between the
drum and the brushes, with holes and interspaces so
no fewer than four complete alternations before the wire
arranged as to give a regular series of signals, and in this
resumes its normal condition, as indicated by the dotted
way a message could be sent. The drum is shown in a
line.
In order that this image be contrasted with
side view ; also in Fig. 6, on a little larger scale.
the behaviour of such a circuit when the break and make
It should be unnecessary to say that this is only a
diagrammatic representation of the transmitting appara
tus, but it will suffice for my present purpose , for it is to
AAAA
AAAAA
the photographic side that my readers will naturally
FIG . 4 .
incline, and the employment of photography lies in the
receiver.
take place exactly at the same neutral point, I will give
here ,in Figs. 4 and 5 , a similar pair of diagramswhich
This part of the apparatus is as novel as anything in
this ingenious system, and marks the suggestion of a
may be compared with Figs. 2 and 3. Figs. 4 and 5 are
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practical business use for a remarkable, yet apparently
only a scientifically interesting , discovery . Faraday,
more than fifty years ago, pointed out the effect of mag
netism upon light. If a beam of polarised light be passed
through some substance which is magnetised, and the
light be travelling in the same direction as the magnetic
lines of force , the plane of polarisation is rotated. Fig.
7 may make this clearer.
E
o

À

FIG . 7.
Let A be a light , a beam from which passes through
the Nicol prism B, and by it is polarised . It then passes
on to the second Nicol C, the analyser, when if the two
Nicols are turned so as to be “ crossed," as it is termed ,
no light will pass further. The eye at D will not be able
to see the light A. If at E, between the two Nicols, is
placed some suitable substance in a magnetised condition ,
the beam of light from B will have its plane of polarisa
tion rotated, and light will at once pass through C. The
light A will then be visible at D. Such a substance is
found in carbon disulphide, although there are others
that can be employed . ' If E be a tube with parallel glass
ends filled with carbon disulphide, and surrounded by a
coil of insulated wire, the moment acurrentpasses through
that wire the disulphide will be magnetised, and light
will pass rightthrough the apparatus.
Hence it will be seen that we have a means of render.
ing the signals sent by the transmitter visible. All that
is needſul is to connect the coil of wire with the line, and
so long as the current passes there will be light visible
through the receiver ; when the current stops the light is
cut ott. And all this is done without the movement of
any material substance. In the words of the inventors,
wehave here a " massless " receiver.
As the whole raison d'ètre of the system is the trans
mission of messages at a high rate of speed, such an
arrangement as is shown in Fig. 7 is too crude . The eye
could not appreciate the rapid cutting off of the light for
such short periods , and so a photographic receiver is pro.
posed. This is shown diagrammatically in Fig. 8.
0
000
BC

Fig. 8.
At one end of the apparatus is an arc lamp A, the light
from which is rendered parallel by the lens B, and passes
to the Nicol prism C , where it is polarised . It thence
traverses the tube D containing carbon disulphide. Round
this tube is coiled a quantity of insulated copper wire,
connected with the line wire from the transmitting station.
Leaving the tube, the beam next encounters the second
Nicol or analyser E, and is then concentrated by means
of a second lens F so as to form a brilliant spot of light
upon the surface of a piece of bromide paper at G. The
bromide paper is travelling along, being driven by a motor
H , and is thus impressed with a continuous line so long
as the current is passing in the coil at D. The moment
the current stops there isa gap or break in the line on the
paper, since the light is at once cut off.
Such is the method of Messrs. Crehore and Squier, as
described by themselves in a paper read before the
American Institute of Electrical Engineers. They then
stated that they had transmitted signals through a line of
wire equal to some fifty or sixty miles at a rate of 200
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complete periods per second. By this system they
claim that three thousand words per minute could be
transmitted easily along one wire - aservice which would
be equivalentto that now provided by a hundred and
sixty wires. Whether this sanguine estimate will ever be
reached time alone can tell. If it be so, the part which
photography will play in the history of the world will be
enormously increased , and the discovery of Faraday in
1845, which many regarded as useless and “ merely
scientifically interesting," more than half a century later
will be found to have revolutionised communication.
THE METHOD OF MESSRS. POLLAK AND VIRAG
is entirely dissimilar, both in its principles and in the
details of their application, yet is equally dependent upon
photography. Without it their plan would be quite un .
workable. As with that suggested by Messrs. Crehore
and Squier, the photographic side of the apparatus is the
recorder, the transmitter being of a simple mechanical
nature.
To better understand what follows, I might point out
that the difference between the transmitter of Crehore and
Squier and that of Pollak and Virag is that the latter is
simpler. It is, in fact, very similar to that known as the
Wheatstone high -speed transmitter.
The messages, as they are handed in by the senders ,
are taken in hand by clerks, who translate them into the
“ Morse ” or “ dot and dash " alphabet. A long strip of
paper is fed through a little punching machine, which
makes a regular series of perforations down the centre of
the strip. These perforations simply act as the holes in
kinematograph film do-namely, as guides for the strips
when they pass into the actual transmitter. By pressing
one key a perforation is made on one side of this central
line, to act as a “ dot ” ; or, by pressing another, the
perforation is made on the other side of the central line
to represent a dash. In this way the clerk rapidly spells
out the message in the Morse alphabet , the strip when
it leaves his machine presenting some such appearance as
seen in Fig. 9, which shows the word " photography "
tbus translated.

.
PHOTOGRAPHY
Fig , 9.
A large number of clerks may be employed in punch
ing out the messages on the strips, since the transmitter
can take them far faster than one or even five or six clerks
can punch .
The strips are fei into a little machine, with the elec
trical details of which I need not trouble my readers.
The action of the machine is such that the current from a
battery is sent through the line wire in one direction
or the other , according to whether the hole represent
ing a dot or a dash is at that moment in the act of trans
mission.
The receiving apparatus is shown on the right-hand
side of Figs. 10 and 11 , and on a larger scale in Fig. 12.
Those of our readers who are familiar with telephonic
receivers will be struck at once by the resemblance this
bears to the ordinary Bell telephone. It is, indeed, prac
tically a recording telephone. The current from the line
wires enters by 1 (Figs. 10 and 11 ), circulates through the
coil c, and passes away to the earth by e. A bar magnet
b accordingly has its magnetism increased or decreased
by the current, and sets the diaphragm d in vibration.
The vibrations of d correspond with the dots and the
dashes of the transmitter, d moving further off from 6 for
a “ dot, ” let us say, and nearer to it for a dash, or vice
verså. It only remains to provide some means of record .
ing the vibration of d .
The difficulty of doing this is very great, far greater
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than might be imagined, since upon the rapidity of the
vibrations depends the speed of transmission, and some
extremely sensitive arrangement has, therefore, to be de .
vised . The movements of the diaphragm , besides - like
those of the vibrating tympanum in a telephone — are ex :
tremely minute, and quite imperceptible to our unaided
senses, except when they succeed each other at such a

a
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recorded ), we see that 1,600 words would mean the trans
mission of twenty - five times 1,600 ( = 40,000) signs.
Forty thousand a minute means 666 per second, each one
of which consists of three distinct stages : ( 1 ) Movement
in the given direction ; (2 ) stoppage ; ( 3) return to the
normal position again , making the total of movements
and stoppages 2000 per second. The necessity for
lightness and the absence of friction will be apparent.
Messrs. Pollak and Virag accomplish this in a very
ingenious manner. The front of the box a, in which the
diaphragm d is carried , bears a magnet of a peculiar shape,
seen in section m. This is seen on a larger scale in
Fig. 12. One pole of this magnet projects to form two
points R ( Fig. 12), and the other terminates in a weak
spring, bearing one point S. A thin, very light butrigid,
metal rod H is fixed from the centre of the diaphragm
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speed as to give rise to a sound , and the vibrations become
audible. Those who have been confronted with the task
of making an instantaneous shutter to work at a high
speed will know that to effect this the moving parts must
be kept light, and that unless this is attended to a very
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D to this spring , with which it is connected . It will be
seen, therefore, that there are three points, two rigidly
connected with the box A, Fig. 12, and a third in like
m
manner with the centre of the diaphragm ; this latter , the
spring S being only a weak one, is free to vibrate with
bo the diaphragm . The two fixed points form one pole, and
the other the other pole of the magnet M. Upon these
ce
ED
le three points a minute concave mirror R is placed . It is
*
provided with little iron plates where it comes in contact
with the three magnetic points, and the action of the
magnet upon these is just sufficient to support the mirror
without the necessity for any more substantial con
nection with the apparatus . We thus have an ex
tremely light concave reflector supported upon three
FIG. II .
points, pivoting upon the two fixed ones in response to
the slightest movement of the third. Every movement
high speed such as the two hundred and fiftieth part of a
second cannot be attained . How much more is this
of the diaphragm D is, therefore, reproduced in the
lightness necessary when we are dealing , not with the
mirror R , wbich , by reason of its method of support,
the
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moves almost entirely without friction. The result of a
movement of the mirror is to displace the beam of light
two thousandth part of a second, and that not the mere
passing of a shutter once before the lens, but the con
from the lamp F in a vertical direction , as indicated by
the dotted lines.
tinued movement backwards and forwards of an index
finger ?
In this way every movement of the diaphragm has a
To show that this is no exaggeration I would point
corresponding movement of the reflected beam of light
out that in an article which appeared in a recent issue of
from the lamp, and by allowing this beam to fall upon a
Knowledge it was said that Messrs. Pollak and Virag had
drum covered with a sensitive film , say , a sheet of
telegraphed over a distance of more than 400 miles at
bromide paper, it is possible to record the message in the
the rate of 1,600 words a minute. Assuming the average
form of a wavy line on the paper. The movements of
number of dots and dashes in a word approxia ately
the diaphragm , and consequently of the mirror, may be
twenty -five (there are thirty-five in “ photography,” apart
increased or decreased on the paper by placing it nearer
from the interval between each letter, which must also be
to or further from the mirror.
a
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The method in which the movement of the diaphragm
is translated into a movement of a beam of light, by an
extremely light mirror moving with an almost entire free
dom from friction, constitutes one of the important ele .
ments in the telegraphic device of Messrs. Pollak and
Virag. It has lately , however, been supplemented by a
very ingenious device in the actual recording apparatus,
with which we will now deal.
The first and simplest plan of recording the move.
ments of the beam was by moving in its path a piece of
bromide paper upon the circumference of a drum mounted
upon a screw , and thus allowing the message to form a
spiral line round and round the drum in the same way
that the spoken words are recorded on the drum of a
phonograph . This bad inconveniences in practical work ,
since it meant that the recording could not be con
tinuous, but had to be stopped when the drum had
entirely traversed the instrument, and a fresh record
started. By simply feeding a strip of bromide paper
through the apparatus, this is got over, but the long
strip so obtained is not very convenient in use , so
that Messrs. Pollak and Virag set about to construct
a recorder in which the lines should go across the
paper from side to side just as these lines of print
do, taking up the sentence at the commencement
The way
of a new line where the last line left off.
in which this has been accomplished, is shown in Figs. 10
and 11. Fig 19 is a vertical section, and Fig. If a plan,
but only in a very diagrammatic form .
The sensitive paper is carried in a roll g , and is fed be
tween the rollers i, j, and k, n, and is received in another
roll at o . It consequently passes upwards across the
focus of the lens q. This lens is not spherical, but cylin.
drical. Hence the beam of light from the mirror is only
concentrated upon the paper as far as its horizontal di
mension is concerned, the curvature of the mirror itself
being sufficient to make it come to a focus in its vertical
dimension . Hence the light from the long horizontal
slit would be reflected by the mirror as a stilllonger well
defined line of light across the whole width of the bro .
mide paper, which line would move up or down , accord
ing to the movements of the diaphragm d . We say it
“ would be " so, but it is prevented from being so in
actual practice by a screen, which carries the cylindrical
lens 9. This lens gathers up that part of the line of light
which falls upon it, and reproduces it as a point t upon
the bromide paper, which point moves up and down
according to the movement of the diaphragm d . If the
cylindrical lens were stationary, the paper slowly travel ,
ling from g to e, no movement of the mirror in a vertical
plane would form any record, since all its vibrations
would overlap on the paper, which would show upon de.
velopment a black line along its entire length correspond
ing to the point i, at which the rays were brought to a
focus by the lens q.
Instead of this , however, there are a number of cylin.
drical lenses x, x, x, carried on an endless band round
the three rollers u, v, and w , Fig. 11. These lenses are
equi -distant, being separated by an interval slightly less
than the width of the bromide paper. The paper and the
band carrying the lens are geared together. Then , if they
are set in motion , but the mirror is stationary, as the lens
travels along the line of light it concentrates a portion of
it into a spot upon the paper, the paper itself moves, and
we have a line across the paper on development which
slopes from one side to the other by a distance equal to
that which the paper has travelled while the lens was
passing across it. The lens, when it reaches the edge of
the paper, passes beyond it, round the roller v, and so on .
In the meanwhile the second lens has come into play ;
it takes up the line of light from the mirror as the other
did, and describes in its turn a sloping line. The next
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lens takes this up and so on , so that the mirror being
stationary, the paper on development presents the ap
pearance shown in Fig. 13. When the mirror starts
vibrating, the straight lines are no longer straight, but
wavy, the dots being represented by movements on one

Fig . 13

side of the normal position, the dashes by movements on
Fig. 14 shows the word “ Photography ” as
the other.
it would be recorded if transmitted by the strip shown in
Fig. 9.
În the two methods which have been described ,
that of Messrs. Pollak and Virag is at present
the nearest to practical employment, the details of
the various instruments required having been de
signed and duly protected by patents. It willundoubtedly
increase the capacity of an overland telegraph wire to an
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FIG . 14:

enormous extent , although it is very doubtful how far it
will prove to be applicable to submarine cables. These
involve that consideration of electrical capacity to which
I made allusion at the commencement . It has hitherto
compelled the sending of messages at a speed much slower
than the existing instruments, if not so hampered , are
capable of dealing with.
On the other hand, the design of Messrs. Crehore and
Squier contains one important point, which renders it
impossible to foretell the degree of speed that may be ob
tained with it. Pollak and Virag with their mirror, sup
ported magnetically, reduce the weight of the moving
part and its friction and inertia to very small dimensions.
Crehore and Squier, by taking advantage of Faraday's
wonderful discovery, may be said -- though only loosely, it
is true-to do away with the movement of material sub
stance altogether.
Whichever plan is the telegraphic process of the future,
photography, it will be seen, is almost, if not quite,
essential to success. Indeed , if both methods give way to
some other superior to them it is safe to predict that it will
employ as its index the weightless beam of light, writing
without friction on the sensitive surface employed by
photographers.

December 15, 1900 .

A

The Model Engineer and Amateur Electrician .

Built- up Model High - speed
Horizontal Engine .

By H. VINE.
* HE following description and photograph show a
T
cylinder is a built one , made from a piece of drawn
brass tube, if ins. bore, 2 ins. in length, and shouldered
at ends to receive flanges, which were cut from 18 -in .
sheet brass and fitted very tight on , a piece of square
brass rod grooved to fit on to the tube and let in between
flanges, and a piece of f -in . sheet brass, i in. by 14 ins. ,
soldered on to form valve face. The whole was then
soldered together steam -tight, top and bottom ports and
exhaust cut, then steam ways bored from top and bottom
flanges. The cylinder thus formed was put on a wooden
mandrel, and flanges turned down to proper size, valve
face squared and faced smooth.
The top and bottom covers, steam chest , are from
castings ; the glands for piston rod and valve rod are
made from stout brass rod, bored and soldered on, also
bottom guide in steam chest for valve rod to run through
to ensure better contact with valve face. The piston is
cut from 6-in. thick brass and grooved for packing, and

piston rod of steel. The allowance for steam between
top and bottom covers gives 138 ins. stroke ; the lugs for
bolting cylinder to bedplate were soldered on and bored
for screws. Flanges were bored and fitted with screws
made from a brass stair- rod. The whole of the screws in
the construction of the engine were made from the same rod.
The cylinder so far completed was covered with
asbestos and lagged with walnut strips, and presented an
appearance equal to a casting. The bedplate is 12 ins.
by 6 ins., cut from .in. sheet brass. The crosshead ,
guide bars, distance pieces are made of square and round
brass rods, slides for crosshead are of gunmetal , connect
ing rod, crankshaft are steel , disc crank of brass, the two
bearings, eccentric sheave and strap are from castings,
keyed on to crankshaft, also iron flywheel! weight , 2 lbs.)
from a casting, bored and turned in lathe. This piece of
work was the most difficult, requiring to be bored very
true, and took me a very long time ; but it paid for the
trouble, as I was anxious to do the whole of the work
myself.
'I did not mark out any particular position on bedplate
for the erection of the engine, but put each piece in posi
tion as made, and when completed it did not appear in
any way otherwise than made from scale. The engine
runs at 250 revolutions a minute , under 40 lbs. pressure
from a horizontal boiler of copper purchased from a
friend , and is capable of feeding the boiler from a pump,
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worked from an eccentric or crankshaft. The pump is
one of Whitney's horizontal with 12 in. plunger. There
is plenty of available power to work small models off the
flywheel for experimenting.
This engine is the first one I have attempted to make
myself throughout, my calling as a commercial traveller
leaving me little time to study my sole hobby of model
engineering.

The Telegraphone .
The Latest Electrical Marvel .
"HE telegraphone, or telephonograph, an invention
of Herr Poulsen, a telegraph engineer of Copen
THE
hagen, must certainly be considered the latest
marvel in electrical science. As the name seems to
imply, it is a combination of the phonograph and tele.
phone, but its action is really so distinct from these well
known instruments that it merits a careful consideration.
The telegraphone circuit , as it is now arranged , says
the Daily News, consists of a microphone transmitter by
speech, like those used in telephony, connected with a
battery of two or three “ dry ” cells, and an electro -magnet
of peculiar shape, which takes the place of an ordinary
telephone. The electro magnet, in fact, is a telephone
without the vibrating plate. Instead of an iron plate
vibrating over the pole of the electro -magnet, a steel wire
travels past the pole in such a way that the magnetism
excited in the pole of the electro magnet by the varying
current induces a corresponding magnetism in the wire.
To this end , the electro -magnet is made very small, and
it has the two poles inclined to each other, so that the
wire passes between them , and is magnetised on both
sides. The wire is about one- eighth of an inch thick , and
it is remarkable that the magnetism produced in it is
localised in a very definite manner. The wire is wound
spirally on a drum or cylinder which revolves, and the
electro magnet travels along the cylinder from one end to
the other as it revolves, thus bringing the whole length
of the wire past the poles of the electro magnet, to
receive its charge of magnetism . In this way the varying
electrical current of speech from the microphone makes
its magnetic record on the wire. The electro -magnet and
the drum of wire are both moved by a little electric
motor of one sixth horse-power, and are, therefore, auto
matic once they are started. The movements of the
electro- magnet and the cylinder wound with the steel
wire, are, in fact, exactly similar to those of the wax
cylinder and the stylus in an ordinary phonograph.
So much for the record , but how to get this record to
articulate, to reproduce the original sounds? Simply by
reversing the process. The magnetised wire is caused to
travel past the pole of a similar electro-magnet, which is
not in circuit with a microphone and battery, but with an
ordinary telephone receiver. The magnetism ofthe wire
as it moves past the pole induces magnetism in the pole,
and in doing so excites an electric current in the bobbin
of the electro- magnet This induced current varies in
strength with the magnetism in the wire , and conse
quently reproduces the original sounds in the receiving
telephone, which , of course, is held to the ear.
The magnetic record in the wire is very durable. The
inventor says it will persist for a year, and give over a
thousand repetitions of the message. It will also bear
transport from place to place by rail or post, so that
messages can be sent with it to a distant place, and there
reproduced, as in the phonograph. The magnetic record
can also be “ rubbed out,” so to speak , and the same wire
used over again for other messages. This is done by
sending a constant or unvarying current through the
electro-magnet and passing the wire before its pole.

Model

Quick

Firing Gun .
By A. O. WOODWARD.

* The drawings here referred to will be found on p. 133 ,
June issue.
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( Concluded from page 303. )
' HE SIGHTS.-- The construction of these will be found
THIrather more difficult than the rest of the work,
though, if the reader has carried the model to a
successful conclusion so far, I do not see why, with the
experience he has gained, he should find any great diffi
culty in their construction. They are not an absolute
necessity, and, if wished , the rear sight can be still
further simplified. I will, however, explain the con .
struction , and leave it to the reader to decide what he
may do.
In the first place, I take it for granted that the gun has
been constructed exactly to every measurementgiven. If
so, then the sights will be fairly correct when fixed,
though a slight adjustment may be necessary.
The fore sight is illustrated in Fig. 10, * which shows it
mounted on the recoil ring in theexact position it must
occupy. The section is shown below Fig . 10 , on the
gun barrel. It is constructed in two parts, the larger
piece ( A) being made of 3 16ths in. steel , and B , which is
" knife-edge ” in section , is made of 3-16ths in. bar steel ,
as explained later. A piece of steel larger than required
must be fixed in the four -jaw chuck, or else mounted on
a piece of hard wood by means of a couple of screws ( the
holes for these being in such a position as to be clear of
the portion required for the work ) , and then , by means
of the slide - rest , turned out to a certain extent to fit
accurately on the recoil ring. Do not fix the steel cen
trally in the lathe, but in such a position as will allow
just sufficient metal to be cut away as is required. When
this has been done , the work can be marked and pro
filed . In the latter operation it is specially needſul to
keep the edges square, or else the sight will look all awry
when fixed .
A 5 32nds- in. hole is drilled through the metal in its
thickest part, thus giving the sight a much lighter appear
ance. The hole is polished, after drilling, by means of a
piece of emery cloth mounted on a stick, and revolved in
the lathe. Two small holes will be required for screws
in the positions indicated . The smallest screws that are
left can be used for the purpose, and the heads either
countersunk or left projecting.
A hole, 1-32nd in , diam . and 3-16ths in . deep, is re
quired , drilled vertically in the upper part of A for the
lug of B to fit in. This will be better if drilled after the
part A has been finished and fixed in position on the
gun, by this means being assured of it being truly verti .
cal. Of course, a hand -drilling stock is used ; and a
small hole is also required on the front side of A for a
screw (pillar, gauge 10, S.) to come in contact with the lug
on B and keep it in position .
The part A can now have the edges polished carefully
and true, and the two surfaces matted only. It will be
observed that the position of the screws have been so ar.
ranged as to come between those securing the recoil ring
to the barrel. To construct B turn a pivot on a piece of
3-16ths in. steel to fit into the hole drilled for its recep
tion. Leave the shoulder nice and square, and then ,
while in the lathe, file a portion away on two opposite sides
till the section given is obtained. The two sides must be

quite parallel, though inclined towards one another. It
can then be cut off and profiled to the correct shape,
holding it in the vice between pieces of hard wood mean .
while. Care should be taken to obtain the exact shape
and section given. The back vertical edge must not be
polished , though the front curved one is. The two faces
are lastly polished, and then the whole blued and fixed in
position by means of the setscrew .
The rear sight consists of the following parts : case ,
cover, rack , traverse head and screw , sight, pinion shaft,
and adjusting wheel or button. By permission of the
Editor I have been allowed to give below further drawings
of this part, so that the details may be more seen and under
stood.
The fore-mentioned parts are shown respectively in
Figs . 1 , 2, 3, and 6 below . The case and cover may be of
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FIG. 5 .
A

FIG . 6 ,

brass, and the remainder of steel, though all steel will
look better.
It will be advisable, before proceeding, to call the
reader's attention to one or two small details.
The cover ( Fig. 1 ) is continued beyond the case and
forms a projection by which the sight is screwed to the
gun. The rack slides in the groove forined by the case
and cover, and is kept in position by the breech end, as
shown in the first set of drawings. The pinion is thinner
than the rack. This will be explained later.
The case ( Fig. 2 ) is the first part required , and if steel
be decided on, is made of y -in . strip. File the three
straight sides square with one another, and then file very
carefully the rebate for the rack , as shown in the section
(Fig. 2 ) , finishing to the exact dimension with a small
fine file and oil . It may as well be here stated that Figs.
1 , 2, and 5 are full size ; the remainder are enlarged, but
not to scale .
The centre for the pinion shaft cannot be marked until
the rack and pinion are ready. The dimensions of these
are given in the first drawing of the sights. The pinion
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can be constructed of pinion wire, obtainable from any
dealer, or else a small steel wheel with eight or ten teeth
and a small square hole accurately drifted in the centre
can be obtained from the firm mentioned in a previous
portion of this article, provided the diameter andnumber
of teeth required is given .
The rack is much easier to cut than may appear. A
piece of good steel is first filed perſectly accurate as re :
gards thickness and width in its whole length , and then
ground to correct dimensions, leaving it rather longer than
required for the present. The only difficulty lies in
spacing the teeth out properly, and the following method
may help the reader, unless he knows a better way ( of
course, it is presumed that no wheel or rack cutting
machine is possessed) :-Secure the pinion on a piece of
steel passed through it, and apply a little melted white
wax to that edge of -he steel strip on which the rack is to
be cut. Secure the latter in the vice with the prepared
face upwards, and run the pinion firmly along it for it in.
or so , and it will be found to leave a good impression in
the wax. The marking can then be finally done by a
sharp slitting file. The space between each tooth must
be cut to the same depth , and to ensure this clamp a piece
of brass with one edge trued , together with the rack in
the vice, the edge of the brass marking the distance to
which the slitting must be done. A slitting file, with a
square cutting edge of the correct thickness, is used, and
each slot filed carefully, observing that each tooth pro
filed is the same thickness as the preceding one.
The end of each tooth is rounded off. One end of
the rack is filed square to fit into the traverse head , and
the other bevelled . It can then have any abrasions that
may have occurred ground out and polished. The polish.
ing of this and all other small parts should be done on a
piece of fat boxwood , charged with crocus or diamantine
powder and mounted in the lathe. The latter powder
gives a very high and beautiful polish to steel, though all
scratches and cuts must be removed first.
The case can then be proceeded with . Mark the centre
for the pinion shaft by placing the rack in the rebate,
and the pinion in the position it must occupy , care
fully noting that the teeth of rack and pinion do not
engage too deeply with one another. Drill a small hole,
and with a cutter, as shown in Fig. 5 ( page 99) , cut a re
cess to the same depth as the rebate (see Fig. 2 ), and
grind the inner face of the core to receive the cover. This
is made of 1.32nd in. steel, and all that is necessary at
present is to file and grind one face so that a close fit is
obtained between it and the case . The position occupied
by the case in relation to the cover is shown by the
dotted lines in Fig. 1. Mark the position for the two screws
securing these parts together, and fit the screws ( pillar,
gauge 10, S.), the heads being left projecting. The top
and bottom edges are filed level with the case, and the
rear curved edge marked out and filed (case and cover in
one operation ). This edge is prominent and easily seen,
so special care must be taken to keep the face of it square
and true , especially where the straight portion emerges
into the curved.
Mark the position, and drill the holes for the screws ,
securing the sight to the gun , using the same gauge screws
as secure the case and cover together, and finish the re
maining edge of the cover. One corner is cut away to
clear the recoil box, and the curve should correspond to
the rounded corner of the latter.
It only awaits the hole for the shaft to complete it. A
small drill is passed through the hole in the case ( without
removing the cover) and then cut it , but do not enlarge
the hole made until the small pinion shaft is ready. The
reason for the pinion being thinner than the rack is ex
plained in Fig. 6, in which the section of the shaft is
given, A, A, being section of the cover.
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The shaft is formed as follows :-A pivot working in the
cover, the square on which the pivot is fixed, a collet
(this being the largest diameter of the shaft), a straight
turned portion which passes through the cover, and a
thinner one on which the adjusting button is fixed. The
portion which comes between the inner faces of case and
cover consists of the square and collet , and it will be
easily understood that, owing to the size of the collet, it
will keep the pinion firmly in its place, prevent any shake
--- lengthways - of the shaft, and also prevent the latter
from being withdrawn after the cover is screwed down .
No further explanation of this is needful beyond stating
that the pinion should fit tightly on the shaft, and the
square and collet have no shake between case and cover,
and the two ends of shaft slightly rounded off and
polished.
The button has a knurled edge, and is kept in position
by a small screw (one will have to be obtained for this
purpose, and also one to key the traverse screws to be
mentioned presently). The button is polished bright
while in the latheand before cutting oft from the length
of steel from which it is turned .
The hole in the cover requires opening sufficiently to
receive the shaft. Fig. 5 shows the position of the shaft ,
pinion and rack in relation to one another when com :
pleted. The shaft for the steel frame supporting the tra
verse head and screw is given in Fig. 3, with side view
in Fig. 4 ; the scale drawing is shewn in the June number
of the M.E. Use fin. steel, and first file the slot to re
ceive the squared end of the rack . Observe that it must
fit lightly and without shake, as the screw only keeps the
two parts together.
The remainder can then he probled, all edges being
perfectly square, especially the one on which the sight
slides when traversing. The two holes had better be
drilled after the screw is made. This and the adjusting
one piece ; the section is given in
button are turned
Fig. 3. When turning it , the thinnest end and stand for
threading must first be cut and then tapped to 14 gauge.
Part of the stand is left smooth to work in the lug next
to the button ; it has a small groove cut in it to receive
the locking screw. The latter is shown in Fig. 4, but
not in Fig. 3 , to avoid confusion . The screw , as
mentioned previously , will have to be obtained, and
is the smallest screw in the whole gun. The head
can be countersunk , if desired , and it will be better to
do so.
Before cutting the traverse screw off from the length of
steel the edge of the button must be knurled ; then cut
the screw off, reverse the wood in the chuck, and polish
the button.
The screw securing the head and rack together
is a bar screw, gauge 12 ( S. ), and only the lug to the
left hand side in Fig , 3 needed to be tapped, the rest
being rimed sufficiently to clear the thread .
The section of the sight is given in Fig. 4, and it will
be observed that one edge (nearest to the operator ) is
filed at an angle. It is optional whether this be done or
the edge left square with the others. Drill and tap before
filing to size, and cut the hole sufficiently wide to allow
the traverse screw to work easily in it. Finish the edge
which slides on the head first, gradually filing and grind
ing until it works smoothly and freely on the screw and
head without jamming in any position , but also without
any shake.
The notch is cut with a fine slitting file as deeply as the
width of metal will allow. The work (sight) is then
brightly polished on all sides and made a bright blue by
tempering, for it is then easier to sight and train the gun.
Previous to this, it should have been stated that the cen
tres for the two bearings of traverse screw must be marked
at equal distances from the face on which the sight slides ;

346

n
The Model Engineer and Amateur Electricia .

drill the holes rather smaller than required, and open out
gradually to fit the screw.
The sight is fixed to the rear end of the right- hand side
of the breech block as shown in the photos in the May
number. The position for the screws must be most care
fully marked and drilled , and , lastly, the sights tested for
accuracy. If the upper edges of the breech end have not
been chamfered , this can be done. It is clearly indicated
in the drawings.
The gun is now completed, and its efficiency can either
be tested now or after it has been taken to pieces, cleaned,
polished , and made perfect in every way. Keep all the
working parts slightly oiled ; the breech block when oiled ,
owing to its exposed condition when down, is likely to
collect particles of grit, &c. , so it should be frequently
wiped.
Different methods of polishing have been given at vari.
ous times, so little remains to be added. When polished,
the gun and mountings (including steel parts ) should be
painted with one of the various cold lacquers sold for the
purpose. If the top of the breech block has been made
of brass, it should , as well as the sliding lid of therecoil
box, be stained a rich dark grey colour, thus affording an
effective contrast to the brass and gunmetal work. The
following is the method for staining, and the mixture
which colours all copper alloys indiscriminately is com
posed by dissolving 10 grammes arsenic in 50 grammes
hydrochloric acid ,and adding to the solution 7 grammes
chloride of antimony and 7 grammes finely pulverised
hammer scales. The parts to be coloured must be rinsed
in a weak warm soda solution prior to as well as after
immersion, and then by continued rinsing in water.
The shield face is enamelled white , the projecting ends
of steel parts being left bright. If the reader cannot do
the enamelling evenly, it had better be entrusted to the
local cycle makers, who have every appliance for doing
this sort of work perfectly. The model should be mounted
on a polished dark mahogany slab with framed ends and
moulded edges. Some of the springs may require a little
further adjustment, owing to the difficulty of accurately
gauging the power of the recoil without actual firing.
And now ,in taking leave of the reader, may I express
the hope that he will be quite successful in his work and
encouraged to make further attempts in this fascinating
branch of model engineering ?
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A full report of the Conversazione, held on Saturday,
December ist, will appear in our next issue.

The Society of Model Engineers .

Provincial Branches.
Leeds . - Although one of the first branches of the So
ciety of Model Engineers was formed at Leeds, local cir .
cumstances caused it to fall into abeyance. The matter
has, however, been taken up, Dr. Algernon Wear, of 13 ,
Hanover Square , Leeds, who is one of the moving spirits
in the re -organisation of the branch , having expressed his
willingness to receive the names of any intending member
or sympathisers in the district. All such are desired to
send their names at once to Dr. Wear, who will endeavour
to arrange a meeting to discuss the preliminaries of the
re- formation of the Leeds branch at an early date .
Bradford . — The annual meeting of the above branch
took place at the Coffee Tavern, Tyrrell Street, on Novem
ber 5th , 1900. Mr. A. P. Drake occupied thechair. The
minutes of the last meeting were read and approved , and
new members were elected. The Chairman read and
commented upon the statement of accounts; and all ex .
penses having been paid, the Society is in a good financial
position for the present Session. A vote of thanks was
unanimously accorded to the retiring officers. The chair.
man then asked for nominations for new officers for the
coming Session. It was proposed , and seconded, that all
should be re- elected, excepting two committee -men who
were replaced by other members. No other nominations
being made, these gentlemen were unanimously elected.
The following meeting was held on December 3rd , at
7 p.m. , at the Tyrrell Street Coffee Tavern , Bradford,
particulars of which will be forwarded for your next
issue. - JAMES H. LAMB (Hon . Secretary), Holly
Bank , Rushton Road , Thornbury, Bradford.
Glasgow . - Our second fortnightly meeting was held
in the Grand National Halls, Main Street, South Side,
Mr. David Thomson presiding in the absence of our
chairman. After the usual business had been disposed
of, we had a lantern lecture on Model Boilers , kindly sent
by the London Society. Thanks were given to Mr.
Frame for his assistance in reading the paper, and to Mr.
David Thomson for supplying and manipulating the lan
tern, The following fixtures have been arranged to take
place at the Grand National Halls, Main Street, South
Side :-December 24th , a lecture will be given on Elec .
tric Models. January 11th , 1901, lectures will be given
on How to Design Model Cylinders, by Messrs. Shannon,
Thomson , and Frame.

MONGST the new rules of the London Society of
Model Engineers, is the important one establish
ing a Capital Fund, to comprise all donations and
entrance fees received after November ist, 1900. The
possibilities of this fund are many, but one in particular
was put forward by Mr. Herbert Sanderson , who is re .
sponsible for the new rule itself. This was that a part,
at least, of the fund be devoted to the starting and equip
ment of a central workshop for the use of members of the
Society. The idea has been well received , and a number
of donations have already been handed to the treasurer,
, who is authorised to receive such for the benefit of the
Capital Fund . One donation, from “ Mr. X ,” amounts
to £ 5 , so that a good start has been made in this com
mendable direction.
Two members, who desire to remain anonymous, have
presented to the Society a valuable optical lantern , which
is cased in mahogany, and has oxy-hydrogen limelight
jet complete. Another member has supplemented this
gift by presenting a suitable screen and stand for use with
the lantern.

In the course of his inaugural address to the Institution
of Electrical Engineers, the President, Professor John
Perry, M.E. , D.Sc. , made the following interesting ob
servations on the subject of electrical engineering science:
“ Electrical engineering is in a curiousposition. It owes
its being altogether to scientific men , to the laboratory
and desk -work of a long line of experimenters and philo
sophers. Even now the work going on in a laboratory
to-day becomes the much larger work of the engineer to
morrow. When at length the laboratory experiment is
utilised in engineering, we see that there is no other kind
of engineering which so lends itself to mathematical treat
ment and exact measurement. Most of the phenomena
dealt with by the electrical engineer lend themselves to
exact mathematical calculation, and after calculations are
made exact measurements may be made to test the accu.
racy of our theory. For a completed machine or any of
its parts can be submitted to themost searching electrical
and magnetic tests, since these tests, unlike those applied
by the mechanical engineer, do not destroy the body
tested. "

A

December 15, 1900 .

The Model Engineer and Amateur Electrician .

Design and Complete Specifica
for a 212 - in . Gauge
tion
Model Locomotive .

347

of the solid . The hole for handle is not to be tapped . The
handle to be tapped for and have a milled nut for tighten
ing up the door. The fastening bar in smokebox to be
removable.
Firebox . — The outside shell may be ( and preferably) a

By HENRY GREENLY.
( Concluded from page 327. )
BOILER.
Barrel. - The barrel to be of solid drawn copper tube,
2 ins. outside diameter, and about 3-64ths in . thick.
Holes are to be made in it for the chimney and dome,
safety valve and “ clack ” valve, etc.
Boiler Ends. For the ends, three castings from one
pattern to be made and to be turned to suit ( 1) smokebox
front, (2) front tube plate, ( 3 ) back plate as shown in sketches.

- holes

This base
be
poned and solderrd

Safety V'ALVE DETAILS.

SMORE 60X FONT

(2 )
FRONT TUBE FLATE

3)
BACK PLATE
All smaller holes to be arranged for pipes and fittings. The
flanged casting for smokebox front need not be sol .
dered in , but the back plate and front tube plate to be
sweated in with soft solder, and are to be secured by six
screws of brass wire, screwed in and cut off flush .
[ Note. - At the front end of barrel the lamp standard and
dummy lubricator shown and the handrail brackets form
some of these fastenings .] The smokebox front to only
have two other screws near the bottom and heads to be
left on so that they can be removed. The handrail
brackets to be made of brass wire looped for handrail
and screwed into the barrel.
Mountings : Funnel.— The funnel to be of cast brass,
neatly turned and saddled to boiler, and secured to boiler
by screwed pins cut off flush and soft soldered .
Dome. — The dome to be of brass tube with turned
cast- brass top. The tube to be flanged and saddled to
boiler ; thedome to be soldered on and secured by a stay as
shown. The boiler to have four 3.16ths in , holes drilled
through it as shown on the site of the dome. Under
the dome is to be a baffle plate kept i 32nd in . away from

25

Centre fine
BAR
SMOKEBOX Door FASTENING .

0

Outside FIREBOX SHELL .
casting placed into a square hole in barrel, pinned and
sweated in. The inside firebox to be of thin plate copper
in entirely one piece, and before it is put into place to
have three 78 in. solid drawn copper cross tubes * , about

Crown
raffinato
Back
boiler by strip at sides, and have several (say, fifteen )
1. 16th in . holes in it. This plate may be soldered on,
and should have a distance piece in centre where dome
stay is screwed through.
Safety Valve. --Thebase of the safety valve to be square
on plan, and to be soldered and pinned to barrel. It is to
be tapped for safety valve “ bonnet.” The spring to be
about 7s in . long, 4 in . diameter over all , and of brass
wire about No. 20 S.W.G. The valve to be properly
ground in and to be arranged to blow off at 23 lbs. per
square inch .
Saddle Casting . – The saddle for smokebox to be either
a casting, or made out of plate, and to be affixed with
screws to footplate, and to have holes for fixing screws to
boiler.
Smokebox Door . – The smokebox door to be turned out

INSIDE

FIREOCX

1-32nd in. thick , arranged ' s in. out of horizontal, and
hard soldered to firebox. A main Aue tube, also of solid
drawn copper, i in. inside diam . , about 3 64ths in , thick ,
and with four copper cross tubes } in . inside diam . ar.
ranged at alternate angles of 45 degs . to the horizontal ,
to be hard soldered to the firebox. The two vertical
stays, and the stay to back plate and the three stays
which come through the firebox tubes to be No. 15
S.W.G. copper wire and to be screwed in and rivetted over
or simply hard soldered . The vertical stays to have a
* These cross tubes form stays for the inside firebox.
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thickening piece about 3 ins. by 4 in. wide on the inside
of the crown, and the back stay to come through the lap
seam of inside firebox. The inside firebox to be rivetted
to the foundation ring, and all joints to be sweated with
soft solder, and the whole boiler made tight.
Ashpan. — The ashpan to be of one piece of sheet tin,
and to be fixed 1.16th in. clear of firebox, with angles
rivetted to ashpan and screwed to foundation ring. In
spection eyes to be arranged on each side to coincide with
holes to be made in main framing.
Burner . — The burner to be made of tubing with fine
tubing ( hard soldered into holes ) for jets. The cover
tubes for jets to have air inlets at side, and to be hard sol .
dered on . The plugs at end of burner tube to be drilled
and tapped for setscrews, which affix it to ashpan .
Horizontally over each burner, in line of jets, a piece of
No. 16 copper wire to be affixed, as shown in sketch . *
NO 16 Copper wive

iż

Bracket alas tais
vida

@

curs

BURNER
Regulator and Blowers. The combined steam regula .
' tor and blower to be in smokebox, and the rod to pass
through a ys in. solid drawn tube. The regulatorhandle
srcamen
All
Steam of
blown of
Blower on

extra
blower)

r

and Amateu

cian

Electri

r

Decembe
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is entirely shut off: if horizontal, water can pass from
union ; and if upright, will allow water to pass through
blow -off pipe. A dummy clack valve and delivery pipe
of brass wire , No. 15 I.W.G., to be affixed on left .
hand side of engine, as shown on general elevation .
Hand Pump. - An approved hand pump , with 9 ins. of
suction and i ft. 3 ins. of delivery pipe, with a union to
fit clack valve, having a ram about 38 in. diam. , and
affixed to a wooden base plate, to be supplied with the
engine.
Tender.
Framing. — The bedplate to be of brass, and to have
edging with steps of the shape shown, as in engine. A
piece of brass about 3-16ths in . thick and 7/8 in. wide, the
whole width of tender, to be soldered and pinned trans.
versely on underside of bedplate to receive bogie framing,
and be tapped for bogie pin (a stout setscrew ). The
tender sides to be of plate, and to be lipped and wired on
edge .
Bogie Frames. The bogie frames to be shaped as
shown on drawing ( they are slightly different ), and con
structed similar to the engine bogie. The axle -boxes to
be in this case sepirate from equalising bar. Pins to be
put in main frame as stops to prevent bogie turning an
undue amount.
IVheels and Axles. --The wheels and axles to be the
same as those of engine, excepting diameter, which is to
be 178 ins . No appreciable side play is needed.
Brake. — The brakes to be arranged as shown. The
rods to be of brass wire -- the long one with a swivel and
a screwed sleeve to adjus: the length. The equalising
links to be slung in centre with U -shaped hangers, the

SOLDERED
JOINT
Loose
ping

hole for
Reversing
handle

0
ARRANGEMENT OF BLAST
PIPE IN SMOKEBOX.

with the movable button to be as shown. The regulator
cock to have auxiliary ports with blower jet, which ar
range for the blower to be off when steam is on, or on or
off when steam is off. An extra blower to be provided
of the usual type with screw.down valve, and the steam
to be delivered from cab to smokebox through a fine tube
forming left - hand handrail. If there is any difficulty in
doing this the valve may be at smokebox and the handrail
to work the valve from the cab . + The regulator handle
to have trip gear, to automatically shut off steam by mov .
able inclined planes at rail level , as shown .
Gauge Glass . - An approved simple gauge glass to be
fitted in cab, and extra gauge glass supplied .
Clack Valve. --This valve ( it is not to have a check
valve) to be placed in front left-hand sand box. The
handle of the cock to be arranged that if down , the valve
* This wire will get hot and conduce thorough ignition
of the gases in the firebox.
+ When working the engine the auxiliary blower could
be put on a little , and the other would go on or off
automatically when engine is stopped or is running. The
engine built has a separate blower only.

BRAKE
BLOCKS

ends of which are to be an easy fit in holes in bogie
frames ; fine springs to be arranged to keep the blocks off
wheel. The trip gear to be pivoted on inside of buffer
shaped as shown to engage
plank, and to have an arm
the pawl on brake lever. The brake - lever to be loose on
brake shaft, and the pawl to engage the fast cogwheel ;
this pawl to have a spring to tend to keep it so. The
lower arm of brake-lever to have three tapped holes, and
to be either forked or shouldered so that setscrew and
eye of brake-rod will clear the flexible connection of
vapourizer to engine. The upper arm to be forked and
have a rod with nut and spring, as shown ; this spring to
tend to keep the brakes on . A worm wheel to be affixed
to bottom of brake handle pillar which will engage the
cog, and, while pawl of brake-lever is engaged, will pull
off the brakes against the spring. The brake blocks and
hangers to be of brass, and to be pinned and soldered
together. A lug to be soldered on to framing to form
distance piece at top of hanger ; steel wire to pass through
bottom of hangers to couple each pair.
Buffers and Draw Bar. - The arrangement of buffers
and draw bar will be as shown in sketch, and different to
engine. The spring gear at buffers to be made to clear
the top of brake hanger.
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Vapourizer . - The vapourizer to be constructed as
shown ; the long tubes to be screwed and soldered to
body of vapourizer, and to have holes to connect them.
The body of vapourizer to have three thin brass or copper
fue tubes through it, and on the under side to have
affixed a flame guard with holes in side and the tender
side to have movable panel ; this will enable the fame
of lamp to be seen when required. The lamp to be let
in a hole in bedplate of tender, and to be secured by
setscrews or buttons. The wick -lifting wheel to be
inside the lamp, and handle to come through a tube as
shown ; the filler to be of 2 - in. tube, and a } in. tube to
be placed at side as a vent. A spirit gauge to be arranged
in a convenient position - if of the ordinary boiler water.
gauge type can be just behind the tool box ; the upper
connection affixed to end of long tube, and the other
connected to a short piece of pipe from body of vapour
izer.
If of the circular window pattern it may be placed
in front end of body of vapourizer. Two pipes to lead
from top of screw.filling caps to tubes of vapourizer and
be connected.
The pipe to be carried under footplate,
and have flexible rubber and canvas connection to burner
on engine.
PAINTING
The whole engine to be painted black excepting the
buffer heads, dome, safety valve , chimney cap, drawhooks,
wiring on splashers and edgings, coupling and connecting
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ORAW HOOK

How

to

Make a

Simple

Tool

Holder .

By A. L.
' HE following is a description of a tool-holder which
THE
it is within the power of any amateur to make, and
to make well and quickly, and is quite equal in its
performance to tool -holders one sees catalogued at more
shillings than this costs pence.
The advantages of the tool - holder are too well known
for me to enter into them here, but I would like to say a
B
D
А
C

FIG . 1 .
few words about the cutters. Most of the tool-holders on
the market appear to be fitted with self-bardening steel
cutters. Now this steel is all very well for use in a work .
shop where a power grindstone and emery.wheel are
available, on which the steel can easily be ground to
shape ; but to attempt such a job on the average
amateur's grindstone would be in the highest degree
foolish, when one can file bits of silver steel to shape and
harden and temper them afterwards.
I have often read instructions to tem per a piece of steel
to a certain colour, but do not remember to have seen de.

rods, motion, cylinder covers, edges of tyres, edging of
smokebox door and all cock handles, & c. , which are to be
bright, and buffer castings and beams are to be painted a
vermilion red.

А

B

FIG . 2 .
FIG.3.

FORM OF TENDER.
TENDER FOR MAKING A MODEL LOCOMOTIVE FOR
A. B-, Esq .
. * hereby undertake and agree to make and
SIR ,
deliver in a neat box, carriage paid, the model locomotive
described on the drawings and in the specification pre
pared by Mr. E. M. Engineer, and guarantee that it
shall be made of the best material and in a thoroughly
workmanlike manner and to the satisfaction of Mr. E. M.
Engineer. And further
undertake that the
engine shall be made in accordance with the conditions
and delivered within the time named in the specification.
Signature
Address
Date
Mr. A. B-- does not bind himself to accept the
lowest or any tender. The tenders to be delivered to
day of
, 19.t
Mr. E. M. Engineer by
The tender accepted should be stamped with a 6d.
embossed stamp within fourteen days.

* “ We ” or “ 1. "
A copy of this blank form , with copies ofspecification
and drawing, should be sent to each firm invited to
tender, allowing them about ten days to tender.

scribed exactly how it should be done. Having ſound
the following method exceedingly easy, I venture to
describe it in the hopes of saving somebody else from the
failures I have had in attempting to perform this opera
tion.
In Fig. 1 A is a jug of cold water, B is a sheet of
wrought iron mounted on four iron legs C , D is a circu
lar hole cut in the sheet B, E is a Swedish lamp.
Having procured a rod of silver steel selected to

FIG.4 .

А

FIG . 5 .
be a good fil in the hole to be drilled in the holder,
file up one end to shape -- say, as Fig. 2 -and cut off
to the required length . Round this piece wind a
short length ofiron wire, and by this means hold it in the
flame until it is a bright cherry red, when it must be
plunged into the water in the jug standing alongside.
This hardens the steel , but leaves it so brittle that it
would break almost like glass, and must therefore be
tempered as follows : -Remove the iron wire, and brighten
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the upper face A ( Fig. 2 ) on the oilstone. Across the
hole in the top plate D ( Fig . 1 ) lay a strip of wrought
iron , and upon this lay the cutter with the end B (Fig . 2 )
overlapping the strip and being played upon by the flame.
( See bird's eye view , Fig. 3. ) If the bright face A of the
cutter be now carelully watched, it will , after the lapse of
half a minute or less, be observed to turn a pale yellow.
As soon as this is apparent , and before it has time to turn
a brown colour, it should be sharply picked up with a
pair of pliers and dropped into the cold water alongside,
and is then ready for use.
I will now describe the holder these cutters fit into.
A ( Fig. 4) is a piece of g -in. square mild steel. 3-16 !hs in.
from one end bore an t -in. hole right through the steel,
as at B (Fig. 4 ), and from the top bore a hole and tap
Yo-in . Whitworth , as at C ( Fig. 4 ). The cutter fits into
hole B, either as a right or left handed tool , and a set
bolt in C fixes it. Fig. 5 is just the same, with the ex
ception of having the hole in the front. The cutting end
of the holder can be turned up round, or the edges
bevelled at the option of the operator. The steel cutters
must be a tight fit in the holder, as the set bolt is only an
extra precaution, and would not be sufficient to hold a
loose cutter.

For the

Book- shelf .

( Any book reviewed under this heading can be obtained from THB
MODEL ENGINEER Book Department,6 ,, Farringdon Avenue
London , E.C. , by remitting the published price and cost of
postage.]
DECORATION OF THE HOME. No. 27 , “ Useful Arts
and Handicraft” Series. London : Dawbarn and
Ward , Ltd. , 6, Farringdon Avenue, E.C. Price 6d.
Postage id .
This little book is the first part of the third volume of
a very practical series on the minor arts." Weimagine
it should have a large sale, and certainly the hints and
suggestions are of so practical a nature that the real value
of the book is far above its actual cost.

TRANSACTIONS OF THE JUNIOR ENGINEERING SOCIETY,
G.W.R. Mechanics' Institution, New Swindon .
1898 99. Price 5s. Postage 3d.
As the title indicates, this volume is a record of the
papers read at the meetings of the Swindon Junior
Engineering Society. The subjects dealt with are :
“ Calcium Carbide and Acetylene Gas,” “ The Arrange
ment of a Central Electric Lighting Station,” _ “ The
Steam Heating of Railway Carriages ,' Cutting Tools,"
Water
" Iron : Its Manufacture and Machinery,”
Tube Steam Boilers.” “ The Adoption of the Metric
System ,” “ The Atmospheric Burner and Gaseous
Fuel,” and “ Casehardening .". The papers are accom
panied by good and copious drawings, but the volume
sadly needs an index .
Cassell's CycLOPÆDIA OF MECHANICS. Edited by
PAUL N. HASLUCK . London : Cassell and Com .
pany , Limited. Price 7s. 6d. Postage 6d .
This is a handsome, well-bound volume of some 350
pages of closely printed matter, much of which is of that
practical and general character which is thoroughly inter
esting to the amateur worker. It is perhaps rather
misleading to make use of the term “ mechanics ” in the
title, that word being so generally devoted to work of an
engineering character, whilst a large part of the informa
tion supplied by the book under review deals with such
domestic matters as ( we quote at random ) — " curing a
smoky chimney," “ dyeing tablecloths and curtains,” and
" crystoleum painting ” ; even a description of an " Aunt
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Sally Gallery ” seems hardly to justify the title ! At the
same time, the information is generally to the point, it
appears reliable, and is well printed and illustrated.
The whole of the book is extracted from answers given
to correspondents in two of Messrs. Cassell's publications,
and is expert advice.
Fowler's MECHANICAL ENGINEERS' POCKET BOOK
FOR 1901. Edited by William FOWLER. Man
chester : The Scientific Publishing Co. Is. 6d . net.;
leather , gilt , 25. 6d. Postage 3d .
We imagine it would be difficult to crowd in much
more information at the price than this excellent pocket
book presents to the engineering reader. There are all
the ordinary features ofa good engineering handbook ,
including good printing, thin paper, and excellent illus
trations, whilst the blank memoranda pages at the end
cannot fail to be of great practical utility. The corners
being nicely rounded and the binding strong, there is a
sense of comfort in using this little volume which will be
appreciated. A most commendable feature is the index.
This is thorough, as the fact that it runs to about 50
pages, will testify. Every care appears to have been
taken to eliminate errors , and we note that the contents
have been brought up- to-date by the inclusion of matter
bearing on recent engineering practice. The “ Buyers'
Directory ” is a handy feature, wherein the makers of any
particular engineering item can be readily found by a
customer.

To Sheffield Model Yachtsmen .
Mr. E. B. Marshall , 14 , Blake Grove Road , Sheffield
writes to request all Sheffield readers, who are interested
in model yachting, to communicate with him, with a view
to the formation of a model yacht club in the district .

The late Professor D E. Hughes, F.R S. , the true
pioneer of the wireless telegraph, whose experiments of
more than twenty years ago were not sufficiently well
made known , observed among other curious things, that
the human body acted as a screen for the electric waves .
When these experiments of Professor Hughes were fully
reported in the Electrical Review , of July last year, this
observation was new to science. Apparently nobody but
Professor Hughes had noticed it , in spite of the numbers
who have worked at the subject since his day, and nobody
accounted for it. The justice of the observation is , how
ever, says a writer in the Globe, borne out by the recent
experiments of MM . Guarini and Poncelot, as brought
Professor
before the Académie des Sciences, Paris.
Hughes found that when his body was interposed between
the transmitter of the electric waves and the receiver he
could not get the signals, as he walked up and down Great
Portland Street. The French investigators find a similar
effect. They used a Wimshurst electric machine to give
the waves , and Hughes employed a sparking coil. The
human body screens the waves even when it is insulated
from the ground, and the phenomenon is probably ana
logous to the screening of bodies in radiography. A
sheet of iron interposed between transmitter and receiver
only screens the rays when the face next the transmitter
is connected to earth . This fact seems to show that the
sheet is a new radiator acting by the induction of its one
face on the other. M. Guarini employs the fact that in
his well - known repeater of wireless telegraph signals to
prevent the repercussion of the signals from one repeater
to another, and to keep the transmitter from acting on the
receiver at the same stations.
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The Editor's Page .
HE announcement of the Model Railway and Signal
THEompetitionsappears to havelarousedya good deal
of interest among our readers ; but judging from
some letters received the stipulations laid down are, per .
haps, not so clear as they might be. We therefore take
this opportunity of explaining more fully what is required.
The length limit of 150 ft. is intended to apply to the
permanent way, and not to the actual length of rail used.
The adoption of “ up ” and “ down ” lines, and of sid
ings, would, of course, make the total length of rails
considerably more than 150 ft ., but to this there is no
objection . We may also point out in this connection
that it is not necessarily the longest railway which will
gain the prize. A well planned railway with only 50 ft.
of permanent way would score over a poorly planned one
of 150 ft. The limit has been fixed at the figure named,
for the simple reason that but few amateurs have the
necessary ground available for a longer track than this.
Another point raised by an intending competitor is that
we give no information as to the nature and shape of the
ground. Obviously, this must be left to the imagination
of the designer, as local conditions vary very consider.
ably. Competitors, however, may assume that the rail
way is to be laid down in an ordinary garden with a level
surface , and without any natural advantages for arranging
tunnels, bridges, cuttings, &c. If such are included in the
design, the method of making these realistic features should
be carefully described . The best shape of the track is
entirely a matter of opinion which the competitor must
reason out for himself. In preparing the drawings, the
fact that they are intended for reproduction in the pages
of this journal should be borne in mind , and a suitable
scale adopted. As the general plan of the railway will
necessarily have to be drawn to a fairly small scale, it will
be advisable to show only the main features of con
struction therein , and to show all details in separate
drawings to a larger scale.
With regard to the Model Signal Competition, it is
hardly possible for us to say how many kinds of signals
constitute a set ; but the competitors should aim at
describing the various forms of signals which they con .
sider requisite and suitable for a 372.in. gauge model
railway, and should make the drawings and general prin.
ciples of construction sufficiently clear to enable any
reader to build a set of signals therefrom , to suit the needs
of his own particular line. The shapes and colours of
signals vary , of course, on different railways, but the
operating mechanisms and general features of arrange
ment are very similar on all lines. We repeat the con
ditions of both the above competitions for the benefit of
those who have not seen the previous announcement.
A reader in San Francisco writes : “ May I ask through
your columns if any of your readers have constructed a
model ice or refrigerating plant - one consuming, say ,
48 horse -power in its operation ? If so , may I express
the wish that The Model ENGINEER be permitted to
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publish detailed drawings of the same ? ” We shall be
pleased to hear from any reader who has made a small
plant of the kind suggested.
We are pleased to say that several correspondents have
taken up the idea of the Recipe Exchange, and have for.
warded items for insertion under this heading. We hope
to start this column in our next issue, and shall be glad to
receive further useful notes and wrinkles from time to
time .

New Prize Competitions.
Competition No. 12. We offer a prize of
£2 2s. for the best set of plans for a model railway
system . The gauge to be 34 ins. , and the total length of
line not to exceed 150 ft. The track may be either con
tinuous, or not , at the competitor's discretion, and there
are no restrictions as to the number of stations, tunnels,
bridges, & c ., or as to the nature and extent of sidings,
crossings, signalling arrangements, &c. The idea should
be to plan out a system which should be attractive and
fairly realistic in appearance, and should at the same time
be durable and reliable in the working details without
presenting undue features of difficulty in construction.
The drawings should be to scale, and should show a
general plan of the whole system , and also working
sketches of the various details. A description of about 750
to 1000 words should accompany the plans. The general
competition conditions, as given below, should be strictly
adhered to. The last day for sending in is Dec. 31st.
Competition No. 13. - We offer a prize of £ 1Is.
for the best article on Model Railway Signals. ' The
article should describe a set of working signals suitable
for a model railway of 372 ins. gauge, and should show,
with working drawings, the best way of making the sig
nals and the various mechanisms required for operating
them . The general competition conditions given below
should be strictly adhered to. The last dayfor sending
in is Jan. 31st , 1901.
Competition No. 14. - We offer a prize of £ 2 2s. for
the best article on “ How to Make a 4-in. Spark In
duction Coil.” The article should give complete work
ing drawings for a coil of this size, and should describe
clearly all the processes and details of construction. The
general competition conditions given below should be
strictly adhered to. The last day for sending in is Dec. 31st.
GENERAL CONDITIONS FOR ABOVE COMPETITIONS.
1. All articles should be written in ink on one side of
the paper only .
2. Any drawings which may be necessary should be in
good black ink on white Bristol board . No coloured
lines or washes should be used. The drawings should
be about one-third larger than they are intended to appear
if published.
3. The copyright of the prize article to be the property
of the proprietor of THE MODEL ENGINEER, and the
decision of the Editor to be accepted as final.
4. The Editor reserves the right to print the whole or
any portion of an unsuccessful article which he may think
worthy of publication , unless the competitor distinctly
expresses a wish to the contrary.
5. All competitions should be addressed to The
Editor, The MODEL ENGINEER, 6 , Farringdon Avenue,
London, E.C. , and should be marked outside with the
number of the competition for which they are intended. A
stamped addressed envelope should accompany all com
petitions for their return in the event of being unsuc
cessful. All MSS. and drawings should bear the
sender's full name and address on the back.
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Practical Letters from Our

Readers.
( The Editor invites readers to make use of thiscolumn for the full
discussion of matters of practical and mutual interest.
Letters may be signed with a nom -de-plume ifdesired, but the
full name and address of the sender should invariably be
attached, though not necessarily intended for publication .)
Oil - Engine Queries.
TO THE Editor of The Model Engineer.
Dear Sir , --I have designed two improved valves for
oil- engines, and the idea is as follows: - first, to break up
and finely divide the oil on entering the vapourizers ;
second , to admit of being very easily adjusted to admit any
quantity from nothing upwards.
One valve is designed to be opened by a cam in the
usual way, and the governor can also act on tbis one by
a hit-and- miss, and either intercept supply totally or re.
duce the quantity .
I should like the opinion of some of your oil engine
experts on the following. I intend admitting a quantity of
air with the oil , to assist in the dividing of it, and there
are two ways the air can be admitted. In both cases the
air gets mixed with the oil. Of course , there will be a
main air -supply in addition to this, in order to form the
explosive mixture : -- first, the air can go along the same
ports as the oil ; in this case, the closing . or opening valve
for adjustments affects the air supply as well as the oil .
supply ; second, the air port can be made so that , when
the valve is open at all , the air- supply remains constant,
no matter how small or large a quantity of oil is admitted
by the adjustment of the valve.
Which of these two methods do you consider best ? I
may explain, only a small quantityof air is wanted here
-anything less than make an explosive mixture. I my.
self favour that in which air- supply remains constant, as
in the other case, if the valves were almost closed to the
oil , it would only admit a very small quantity of air with
it . The other valve is a modification of the first one, only
it is meant to be set by hand -wheel, and the oil -supply
from it would enter at main air-valve, as is often done in
the smaller engines.
I intend making sectional valves , to exhibit in Glasgow
International Exhibition . - Yours, &c. ,
S. G. W.
Fife.

A Useful Lathe Suggestion .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , –Having taken your paper for some time,
I feel convinced that there are - like myself-many
amateurs who have not the money to spend on expensive
tools. I herein offer a suggestion, the adoption of which
does away with the necessity of a four -jaw chuck for a
good many jobs, and is sometimes an advantage, seeing
that it does not damage the article to be held in any
way.
Any piece of work that you may wish to fasten to
the faceplate, and which has a flat side, may be fixed
in this way : -First, screw to the iron faceplate a per :
fectly smooth disc of wood . Now take the article to be
chucked , and heat it to the melting point of shellac ; next
put a thin layer of powdered shellac all over the wooden
faceplate, and press on the metal that you have just heated
with a grinding motion, taking care to place it centrally ;
clamp the whole tight in the vice till cold. The union
thus made will be almost inseparable except by heat. Of
course, any wooden article may be fastened to an iron
faceplate in the same way. -Yours truly ,
H. F. GROOVES.
Ipswich.
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A Useful Hack - saw Frame.
TO THE EDITOR OF The Model Engineer.
Dear Sir, -In reference to the description of “ Hack .
saw Frame" given in No. 35 of your valuable paper, I
should like to suggest, from personal experience (as this
frame is in some respects a copy of my own), that it be
made it in. wide and from } in . to 5.16ths in . thick , so as
to give much more rigidity for the same or even less
weight of metal. When made only 4 in. square, they are
liable to give when the saw is tightened very much.
With regard to the screws, they are far ioo small for
this purpose, and would not stand long. I beg to suggest
that all three screws should be at least 5-16ths in.; my
own are 18 in. , and I do not think it excessive, as the
wear and strain is considerable . Instead of the rivet or
screw to hold the saw in place, I would suggest taper
pins, which could be easily removed to renew or change
the saw , and which would be held firm enough by the
tension of the screw.
In other respects I consider this article a very excellent
one, and the tool is a very valuable addition to the ama
JAMES WEBB.
teur's stock .-Yours faithfully,
Bloxwich .
Piston Speeds and Steam Port Areas for
Model Locomotives .
TO THE EDITOR OF The Model Engineer.
Dear Sir, -Mr. Pearce's article in your November
15th issue has greatly interested me, and I am glad he
has raised the question of large v. small wheels for models.
I quite agree with him in saying that small wheels are
advantageous, because cylinders are kept warmer, having
less time to cool and condense the incoming steam.
In drawing comparisons between full sized engines and
models, we must take into account that there will be
more friction in the steam passages in proportion, and ,
consequently, proportionately greater loss of pressure.
For this reason, I think, we must try and hit the happy
medium and keep the number of revolutions high enough
to reduce condensation without losing pressure by “ wire
drawing " the steam .
All these arguments lead , I think, to the question of
superheating of the steam. Thurston says : - " Small
engines or slow speeds gain more by superheating than
large or fast engines , simple engines more than multiple.
The larger the waste the further should superheating be
carried .
If the steam pipe is coiled or otherwise pre
sents a large surſace in the smokebox , I am of opinion
that this will accomplish what we require without reduc
ing the wheel. It the engine is running slowly with a
heavy load , the superheating will be more complete, be
cause the steam , having lower velocity , remains longer
in the superheater ; on the other hand , higher speed will
not require the use of the superheater, and the amount
of superheating will be, to a certain extent, automatic
in an inverse ratio with the speed.
As regards the pressure of steam advisable, I believe
that from 25 lbs. to 30 lbs., with superheating, is the
right pressure for standard gauge models.
High pressure steam (neglecting any advantages from
reduced condensation ) is not a gain in models, because
the profitable properties of high pressure steam , expan
sion of it in the cylinder, are practically difficult to make
use of. You are not on board the engine to link it up
when required , and perhaps compounding is the only way
to obtain the benefits of expansion of steam in the cylin
der when dealing with small models. Therefore, super
heating of lower pressures, in my opinion, seems to be
the right line to work upon.
The superheating coil of my 17/8 ins. model was only

December 15, 1900 .

The Model Engineer and Amateur Electrician .

removed from the drawing in deference to a firm tender.
ing, who doubted the possibility of coiling the steam pipe
in the smokebox. I should certainly advise its use, and
am perfectly certain it is practically possible to arrange a
pipe in this way,
One thing that is often mistaken for cylinder condensa
tion, that is “ priming. Many models, and some full
sized engines suffer from too much heating surface. I
mean by this that in order to obtain the maximum tube.
heating surface the crown of firebox is kept too high , re
ducing the steam space. My 17 ins. model has this
complaint, but as the size of Aue tube was the minimum ,
I could not keep the crown lower and increase the steam
space. I have used the same sized fiue tube in the
242 ins. gauge design, the increased diameter of the boiler
only increasing the steam and water space, which , in my
opinion, was better than increasing the heating surface,
and, consequently, reducing steam space. —Yours faith .
HENRY GREENLY.
fully,
London , W.
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Model Acetylene Searchlight.
TO THE EDITOR OF The Model Engineer.
Dear Sir ,-In reply to " Volt-Amp's ” letter of
November ist, I enclose a sketch of an acetylene search
light made by me last winter.
It is made out of an ordinary bicycle acetylene lamp,
and one of the two lenses of a magic lantern condensing
lens.

short hube to hold leno

a

-h
Current Collector for Electric Tramcar.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I was reading your answer to Query
2,288 in October 15th number of your splendid paper,
and thought that you have made a mistake in advising
“ Alpba ” to use spring brushesas collectors for tramcars,

FIG . 1

BOTTOM OF CAR

А

D

D

C

B

A

(D

с

In the sketches a = condensing lens ; b = acetylene
burner ; ( = box enclosing the lens and the acetylene
lamp, said box being light-right; d = lid of box (of
course, there is no front to the box ) ; e = chimney, made
of an old carbide tin ; f = a tin tube, tightly fitting hole
in the lid ; g = two strips of wood or brass to guide the
slide h ; h is the slide on which the lens a is carried ; 1 =
two pieces of wood supporting lens a.
With this searchlight I could detect a person two hun .
dred yards away on a dark night. If there are any lamps
near you, you can only distinguish objects about seventy
yards off. The lens a has to be moved backwards or for
wards until the ray of light is quite parallel.
With regard to your sketch , if you intend using flat
mirrors, you will not be able to focus the light at all , thus :

D
g2
The only way to get a more powerful searchlight, using
the same ligbt, is to ( 1 ) buy a parabolic reflector, which
is very expensive ; ( 2 ), use several lenses, as shown below .

FIG 2

BOR C
|A

FIG . 3 .

FIG . 4

because if the motor is reversed the car will run in the
opposite direction , and when the brush reaches the
crossings it will catch in them and throw the car off the
line.
I therefore suggest a collector which will do which
ever way the car runs.
B and C are castings in either copper or brass, and are
something like parts of a hinge ; they swivel on the pin
E. A is another casting on which B and C swivel --A is
screwed to the bottom of car ; and B and C rest on rail
F, F (centre ), and are pressed to it by the springs D, D.
Fig. 4 is a plan of B or C, and will do for both .
Hoping that my suggestion may be of use, which, I
al, as I saw it on the electric cars
may say , is not
ofthe Liverpool Overhead Railway, and thought that it
might be useful some time, so I kept it in mind . - Yours
COLLECTOR.
truly,

a
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CROSS SECTION ,
SHOWING SLIDING
ARRANGEMENT TO
CARRY LENS.

In this case each lens must be moved until the light is
sent out in parallel rays ; then a mirror is placed in these
rays, and moved until the light is reflected in the same
direction as the light from the central lens. -Yours truly,
Lux .
Sutton, Surrey.
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Queries

and

Replies .

Queries on subjects within the scope of this journal are replied to
by post under the following conditions 1
: ) Queries dealing
wiih distinct subjects should be written on separate slips, on
onesideofthe paper only, and the sender's name should be in
scribed on the back. ( 2 ) A stamped addressed envelope should
invariably be enclosed . ' ( 3) Queries will be answered as early
as possible after receipt, but an interval of a few daysmust
usually clapse, before thereply canbe forwarded . .4u
queries should be addressed to The Editor, The MODEL
ENGINEER, 6, Parringdon Avenue, London, E.C.)
The following are selected from the queries which have been replied
to recently :
[2868] Water Tube Boiler. S. (Gateshead-on - Tyne ) writes :
Could you give measketchof a water tube boiler as shownin
Fig. 2 in the “ Practical Letters column of May issue of The
Model ENGINEER, to drive an engine with two cylinders (single
acting), 1 % in . bore x 4 in. stroke; speed to be 3000 revs . per
minute ? Also , give position and size of smokebox and working
pressure. (2) How is the horse-power of above engine found ? (3)
What candle-power dynamo will engine drive? (4) Would the
liquid fuel burner as described in the October, 1899, issue of The
MODEL ENGINEER, do for firing boiler ? If so, how many would
be needed, and in what position should they be placed ?
(1 ) A sketch is given below of a water tube boiler large enough
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for cycle making. I can braze iron or steel, but spelter melts at too
high temperature for brass.
Some kinds of brass can be brazed with fine spelter, but great care
is necessary. Silver solder runs at a lower temperature and would
make a strong joint.
(2872 ) Accumulator for Cauterizing. E. L. B. (Oxton )
writes : I wish to make an accumulator for cautery work . Please
advise me, through your columns, the best size for same, size and
number of plates, also number of cells required for this work .
Would you advise me to paste my own grids, or does it come
cheaper in the long run to buy them already filled in ? About how
much would such an accumulator cost all told ?
From four to six cells would be required, each containing
seven plates, 8 ios. x 6 ins. , for a discharge of 4 or 5 amperes. It
would be cheapest to make your own plates. The total cost would
be about 62. We advise you to get the book on Small Accumu .
lators : How to Make and U.e Them ," MODEL ENGINEER Series,
No. 1 , price 6d ., in whieh full particulars are given for the con
struction of small accumulators
( 2875) Engine Proportions. J. B. T. (Edinburgh ) writes :
Would you kindly inform me what thickness I should make the
piston -rod, connecting rod, and crankshaft of an engine, having
a cylinder 4 ins. stroke and 134 ins. bore ? Also length of connecting
rod and approximate diameter and weight of flywheel.
Piston -rod, 5.16ths in. diam. ; crankshaft, * in. diam. ; connect.
ing -rod 12 in. diam . in centre, 7. 6ths in . at each end, 10 ins. long ;
flywheel, 12 ins. diam. , and weighing about 25 lbs.

BAFFLES

104

SHEET IRON
CASING
LINED WITH
ASBESTOS.

SERUM

Two
DOWN PIPES
AT EACH END
I " DIAM

ONE CROSS 'TUBE AT EACH END
-10 " - . - .- >
for the purpose. The steam -drum is 4 ins. diam. , 14 ins. long, and
., same
two water-drums are 2 ins.of diam
3-32nds thick, and the There
water tubes
should be three rows
length and thickness.
each side, 36 in . diam. drawn copper 1-2oth in. thick ; the two inside
rows are straight and placed in a zig zag line. Working pressure,
50 to 60 lbs. per square inch. (2) The rule for calculating the
borse-power of steam engines is given on page 221 of The MODEL
ENGINEER for October ist. In this case two single-acting cylinders
would give the same power as one double-acting cylinder, and with
an average steam pressure of 25 lbs. on the piston, the horse-power
will work out to about 1-6th. ( 3) From 25 to 30 C.-P. (4) One of
the burners should be sufficient, and may be placed at one end of
boiler, at B on sketch.
( 2869) Electric Motor . I enclose a sketch of a small motor I
intend making: What I want to know is, where should the two
ends of the wire of the stationary magnet be joined ? The ends of
the magnet wires are joined to the commutator.

BURNER

VIEW OF SMOKE BOX
No. 2868 .
AND CHIMNEY
( 2876) Charging Accumulator. L. W. (London , W.C.)
writes : Would you kindly tell me the way to charge a 4.volt ac
cumulator from a 200 -volt main ? I have tried two 5 C. •p. lamps in
series , but that does not seem to charge it fully and takes such
long time. It will only last about one hour with a 3-volt lamp after
six hours charging. What difference should I have to make to
charge an 8. or 12 -volt accumulator ?
You could charge the accumulator in much less time by using two
100 -volt 16 c..p. lamps in series, which would also do for charging
the 8. or 12-volt accumulator.
( 2871) Boiler . R. D. B. (Halstead) writes : I should be
extremely obliged if you will enlighten me as to the following
queries : I have a steel boiler shell, 18 in. thick. It is 2 ft. high ,
and 1 ft. diam ., rivetted and brazed. (1) How many inches firebox
would there have to be, and also, wbich would be the best way to
fit an internal firebox with water space all round ? (2) How much
8CILER SHELL

B
FIREBOX

HAQLA

+
AА.

No. 2869
No. 2871
The two ends of stationary magnet should be connected. one to
one of the brushes and the other to one of the main terminals, as
shown bysketch above.
[2870] Model Boiler. C.W.G.(Pinner) writes: I am going to make
a model boiler in brass, and wish to braze same. Will you tell me
how to do the brazing, what kind of solder to use , and where to get
same ? I have an Etna blowlamp, also an oil brazer which I use

X - THREE TUBES OF THICKER METAL
SCREWED AT EMOS AND WITH NUTS
INSIDE AND OUT TO ACT AS STAYS

pressure would the above boiler stand testing and working ? ( 3)
Would it be best to have one single centre tube, or several smaller
ones ?
(1) Make the inside firebox to ins. high of same thickness as shell
if steel, and 3-16ths in, thick if copper ; diameter at bottom , 10 ins .,

December 15, 1900 .

The Model Engineer and Amateur Electrician .

and at tıp, 9 % ins. It can be fitted to boiler shell by flanging the
ower edge outwards all round and rivetting as at A, or by filling
the space between inside and outside shells with a ring of iron about
in. square, as at B. (2) Test the boiler to 150 lbs. per square inch,
and work at 80 lbs. (3) You would get more steam from the
boiler if fitted with a number of small tubes - say nineteen , i in.
diam . and 4 in, apart, instead of one central flue of about 3 ins. diam .
To New York Readers.
MR. C. KEHRER, 1624 , Madison Avenue, New York ,
U.S.A. , and some friends are about to form a Society of
Model Engineers in New York . They would be pleased
to hear from those interested in model work with a view
to their becoming members. They also contemplate having
an exhibition of models in the near future, in connection
with the above proposal. Further information and
particulars can be had from Mr. C. Kehrer, whose ad .
dress is given above.
The Christmas Number of the Locomotive Magazine,
which will be published on December 20th, will have a
magnificent coloured plate of the N.E.R. Royaltrain leav .
ing York , drawn by one of Mr. Worsdell's fine new six
coupled expresses. This special number will be entitled
Locomotives at Work .

Amateurs'

Supplies .

[ The Editor will be pleased to receive for review under this
heading, samples and particulars of now tools, apparatus,
and materials for amateur use.)
Drawing Office Requisites.
Drawing instruments to-day require to be so accurately made that
the most searching criticism is allowable when examining these
necessary implements. The prime requisites are rigidity, smooth.
ness of action in all joints ( which must be equally tight in any posi.
tion ) ,the material must be of such a nature as toretain a good
colour, and minor points, such as the correct shape of nib, method
of holding needle-point, and general strength , must be above cavil.
We have seen and carefully tested some of the instruments made by
the firm of A. G. Thornton, 68 , St. Mary's Street, Manchester , and
have every reason to state that these goods possess the merits above
mentioned. In addition to these very necessary qualities, special
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The “ XL ” Otto Gas Engines.
Amongst gas engine firms the makers of the " XL " Otto gas.
, N.E. ,
engines, Messrs. Capel & Co , 168 , Dalston Lane, London engines
have established a reputation worth ke ping. Their list of
comprises all sizes from 4-h.p. (nominal) to 14-h.p. , the latter having
a brake horse-power of 30. Every engine, it is stated , is thoroughly
tested before being sent out,and thegood qualities ofthese motors
should popularise inem amongst small-power users. Efficiency is a
strong point, the gas consumption being strictly in accordance with
the work done , and the good workmanship bestowed results in the
satisfaction the engines seem always to give. Prices and particulars
can be obtained by writing to Messrs. Capel & Co., as above, The
MODEL ENGINEER being quoted when corresponding.
A Cheap Drilling Machine.
A drilling machine of some sort is a necessity in the amateur's
workshop, even as much , perhaps, as the lathe itself. Most ama
teurs , however, look askance at the notion of putting money into an
expensive tool of this sort, so that a cheap form ought to meet a
good reception. Messrs. S. Holmes & Co. , Jacob Street, Bradford,
have put such a tool on the market , and have forwarded one for our
inspection
While this machine is not perfection , it is singularly
good value for the price charged , which , together with full particu
lars as to its capacity, can be had from the makers, as above.
Model Yacht Fittings .
With reference to our notice of the new catalogue issued by the
Clyde Model Dockyard, which appeared on p. 312 of our issue for
November 15th, we are requested by the proprietors of Stevens's
Model Dockyard, 22, Aldgate, London, E., to state ihat the illus
trations of model yacht fittings mentioned in that notice are in
fringements of the copyright illustrations in their own catalogue.
Weunderstand that the new catalogue referred to has, in conse
quence, been withdrawn from circulation, but Messrs. Stevens
wish us to give publicity to the above fact in order that it may not .
be assumed that their fittings are sold by the Clyde Model Dockyard
Catalogues Received .
W. H.
Bailey
Salford,
Manchester.
known for Albion
business
—This
firm&is Co.,
well Limited,
its largeWorks,
in steam,
hot-air, and electric pumps, and other water machinery, and the
price lists to hand indicate in some measure the en : ensive nature of
ibis branch of engineering Water motors in great variety, and
suited to a vast number of purposes, are here listed, together with
hydraulic rams, turbines, well and fire pumps, and blowers.
Messrs. Bailey have a large experience in the application of water
power to all kinds of machinery dr.ving, and they can turn to best
advantage
water-power
country
house,
farm ,
etc.
Wheretheeven
this is notavailable
at handnear
, theya can
supply
a hot-air
engine which requires a minimum of attention, and is highly effici.
ent in working.
The Cambridge Scientific Instrument Company, Ltd. ,
Cambridge, England. -A price list of high-class testing instruments ,
mostly made from Prof. Ewing's designs, is issued by this firm of
scientific instrument makers. The apparatus consists of instruments
for the measurements of elasticity of materials, extensometers, the
measurements of moduluses of elasticity and torsion, and a number
of accessory machines for similar work. The Duddell patent
oscillograph is another of the instruments made by the firm , and is
described in the price list as " a powerful weapon of research for
electrical engineers." Particulars of these and other apparatus will
be sent , post free, to those interested.
Notices .

SIDE View .

BACK View.
claims are made for an improved needle-point, the “ Combo," which
has the advantage of gripping the needle at the extreme point, thus
securing a maximum of rigidity and strength in an inherently weak
spot. This method also allows of a needle of any ordinary size being
used, and admits of the accurate adjustment of the point. We are
enabled to give three illustrations showing front, side and back
views of this point as applied to a pair of6.in. compasses. Although
our remarks have beendevoted to the drawing instruments made by
Messrs. Thornton, we cannot omit some mention of the admirable
new catalogue issued by the firm . This runs to over 200 pages, tho.
roughly well got up, showing every variety of drawing requisite in
use. Á considerable number of page illustrations, printed in colours,
give an excellent idea of the instru nents so represented. As this
catalogue is sent post- free to any reader mentioning THE MODEL
ENGINEER , no one should have any reason to be without it.

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariablybear the sender's name and address. It
should be distinctly stated, when sendingcontributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
Advertisement rates may be had on application to the Advertise.
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and
all new apparatusandprice lists, &c. , forreview ,to be addressed
to THE EDITOR, “The Model Engineer," 6 , Farringdon Avenue,
London , E.C.
All correspondence relating to advertisements to be addressed to
the ADVERTISEMENT MANAGER, " The Model Engineer," 6, Farring .
don Avenue, London, E.C
All subscriptions and correspondence relating to sales of the pe per
to be addressed to the publishers, Dawbarn & Ward , Limited,
6, Farringdon Avenue, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon ard
Chamberlain, 12, Cortlandt Street, New York , U.S.A., to wł om .
all subscriptions from these countries shouldbe addressed .
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SALE AND EXCHANGE .
Private Advertisements are inserted in this
colums at the rate of bd. for the first 18 words or
less, and id. per 3 words after.
Trade Advertisements are inserted in this
column at the rate of is. for the first 12 words
or less, and id . per word after.
Şingle letters or figures are charged as words,
and a compound word as two words. The adver.
tisor's name and address is charged for. Al
Advertisements in this column must be prepaid
and remittances should be made by Postal Orders
stamps
Important to Advertisers – As we have to
go to press considerably in advance of publication ,
on account of our large circulation, all Advertise.
ments for this column must be received at least 17
days before the date of the issue in which they are
to appear. Adrertisements received after one
issue has gone to press, will be inserted in the
following number.

Our Deposit System .
Notice.- As we cannot accept any responsi.
bility for the bonafides of Advertisers, we recom
mend those who desire to protect themselves, when
dealing with persons with whom they are un .
acquainted,
toadopt the Deposit Systemexplained
below
.
We will receive from intending purchasers the
purchase money of any article advertised or sold
by ozir advertisers, and will acknowledge its
17 to both the Depositor and the Vendor,
whose full names and addresses must be given .
The Deposit is retained by usuntil we are advised
of the completion of thepurchase, or ofthe article
having been returned and accepied. In addition
to the amountof the Deposit a Fee of 6d. for the
sums of 41 and under, and Is. for amounts in
excess of £1, to cover postage, etc., must be
remitted at the same time. In cases of persons
not resident within the United Kingdom , double
fees are charged. The minimum amount received
on Deposit is2s. 6d .
The amountof the Deposit must be sent either
by Postal Order or Registered Letter (Cheques
cannot be accepted ).
The Fee mentioned above should be sent in
Stamps or by Postal Order as a separate amount.
If the amount of the Deposit is sent by, Monev
Order it should be madepayable to theAdvertiser
of the goods.
In the case of exchanges, money to the value of
the article should be deposited. We cannot receive
the articles then selves.
Trade.
"Model Engineer." - Complete volumes and
odd numbers for sale." - ERNEST POUTEAU, 44 ,
Warden Road, London, N.W.
Books for Amateur Mechanics ; Is. 2d.
each post free. - " Cycle Building and Repair
Ing " ; " Boot Making and Repairing " ; “ House
Decoration , comprising, painting, whitewash .
ing, paperhanging ; " Mounting and Framing
Picture Frame Making " ;. " Smiths'
Pictures
Work " ; Guide to Electric Lighting " ; " How
to Manage a Dynamo" ;. " Dynamos and Electric
Motors " Wood Finishing," comprising Staining,
Polishing ; " Wood Carving
"Varnishing,
Wood Turniand
ng " ; " Wood Working " ; " Cabinet
Making " ; " Watch Cleaning and Repairing."
" Clock Cleaning and Repairing." ; Building
Model Boats " ; " Electric Bells."
Address,
ERNEST POUTEAU , 44, Warden Road, London ,
N.W.
" Model Engineer " Handbooks, 7d. each,
post free. - " Electric Batteries " “ Telephones
and Microphones " ; " Electric Bells and Alarms" ;
" Small Accumulators " ; " The Slide Valve.'
Address, ERNEST POUTEAU, 44, Warden Road,
London , N.W.
"Model Engineer." — Wanted, Volume I. or
odd parts 1898 ; good price given.- ERNEST
POUTEAU, 44, Warden Road, London, N.W.

Whitney's Intermittent Electric Light
Set comprises three large Dry Cells, H. E. Carbon
Lamp, Holder, Pear Push, Flexible Cord and
Wire, 8/6 carriage paid . - WHITNEY.
Switchboard Voltmeter, 7 in. dial, 40 to
120 V., 27/6 . Also a similar instrument, not cali.
brated, 175. 6d. A few 50 V. , 8 c. -p Edison Lamps,
61- dozen to clear. - WHITNEY.
Transmitters, Up-to-date Hunnings type with
plated mouthpiece, 514 post-free. A few G.P.O.
Hunnings, 3/9 post-free. Tested . - WHITNEY.
Telephones. Special line, consisting of Plated
Frame with Automatic Switch , Double -pole Watch
Receiver,
WHITNEY. Cord and Push, new, 3/3 post-free.
Water Motors from 6/6 each . % h.-p., 17/6
(castings, 5/6 ). h.-p., 30/- (castings, 9/6 ). h.-P.,
55 /- (castings, 11/6 ). – WHITNEY.
Willan's Compound Launch Engine, with
three 3 in . and three 5in . cylinders, reversing gear ,
pump and patent lubricator, 627. Bargain .
WHITNEY.
Is it wise to let good Scientific Apparatus which
is no longer of interest to you lay by and get obso
lete ?
No ! Send full particulars to WHITNEY, The
Scientific Exchange, 117, City Road, London, with
a list of articles you are really wanting.
Having been exchanging apparatus for over
25 years, we have a very large and varied stock and
are able to meet most requirements. - WHITNEY.
Accumulator Charging. We have a special
plant always running to charge any size cells
promptly and carefully. Low tariff. - WHITNEY.
Launch Engines, pair 4 x 3 in ., strongly built,
£ 18. Horizontal h.-P., lagged , 65. Boiler,
i h..p. tubular, all fittings, £ 11. - WHITNEY.
Second -hand Engines. Horizontal, 2 X 15,
35/- ; Launch type, 3 x 2, 60 /-; Beam , 4 X 25,
60 /-. Also manyothers. Please state exact wants.
WHITNEY .
Magneto Machines for medical application ;
8 /-, 12/6, 15/-, 17/6 , 39), and 50 /-. Very best value.
Undoubtedly beneficial in all nervous affections.
WHITNEY.
Ruhmkorff Coils for Wireless Telegraphy and
Ræntgen ray work, 4 in. , 5 ; 6 in ., £ 9 9s.; 7 in.,
£ 10 1os. Many others both new and second-hand .
-WHITNEY.
Hand Planing Machine, equal to new, tho.
roughly good design , £6 ros. Slide Rest (com
pound ), 8 in. , 601-. Also gunmetal 24 in. , 27/6.
WHITNEY.
Copper Rivets, button head, Ys in. x 38 in. ,
1/2 ; in .,1/4 ; 5 in ., 1/6 ;, * in . , 1/9 gross, post
free. Special quotations for sheet copper and brass.
-WHITNEY
Telephone Parts.- Thin carbon diaphrams,
is.; special granules, 7d.; carbon pencils, is, id. per
doz. ; induction coils, 2s. 8d. ; 36 wire, rod, oz. ; all
post free. - WHITNEY.
High - Class Launch Engine Castings,with
full size drawings; 58 in. X 5/8 in. , 45. 6d.; 78 in.
in. x
x 78 in ., 75. : i; in . x it in ., gs. 9d. ;
78 in. (double cylinder), vis. 3d ., & c. ; list free.
WHITNEY.
Having Had Many Enquiries for lead.
fanged wheels, we are now stocking 1/4 in. , Is. 6d .,
134 in ., 25.; 192 in. , 2s. 6d . per doz ; postage extra .
-WHITNEY .
Iron Flywheel Castings; 278 in. , 11d.; 4 % in .,
IS. 3d.; 4 % in. , 1s. 6d .; 4 % in ., 25. , post free; best
quality slide-valve cylinders, i in. * } in., 5s. 8d .,
post free . - WHITNEY.
Magnesium Wire ;, a yards, id.; is. Iod. per
oz.; ribbon , id. per yard ; 2s. id. per oz.; powder,
IS . Iod . per oz. , post free. - WHITNEY.
Microscopic Polariscope, full size, 16s. 6d.,
approval; spot lens, 6s .; Abbe condenser, 255 .; large
assortment ofobjectives by good makers .-WHITNEY.
New and Second Hand Hand -Cameras. Large and varied stock for Sale or exchange ; also
lenses, tripods, and other accessories. - WHITNEY.
H. E. Lamps, any voltage to order if not in
stock ; IS. 4d., post frec ; 100 volt 16 c.-p. b. c.
lamps, 115. per dozen . - WHITNEY.
Whitney, The Scientific Exchange, 117, City
Road, London. Telephone : 5,361, Bank . Appara
tus bought, sold , exchanged, and lent.
Please Note . - Owing to the ever changing
nature of our stock , we cannot issue lists of secondo
hand goods, but definite enquiries are welcomed.WHITNEY .
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THE " PRACTICAL ENGINEER "

Electrical Pocket Book & Diary
For 1901 .
Price 1s .; leather , gilt edges, wit
pocket and elastic band ,
1s. 6d.; postage, 2d.

The book contains amongst a large mass of oth :
information required by electrical engineers, Note
on Electrical Units, Methods of Measurement
Current, Potential Resistance, Magnetism, For
mula for Magnetic Calculations ; Notes on th
Design of Dynamos, Alternations, and Trans
formers; Accumulators and Primary Batteries
Electrical Transmission of Power in Factories
Power required for Driving
Macbin
Tools ; Modes of Transmission Shafting
by Belts. Roper
and Gearing ; Electric Cranes ; Electric Traction
Mining and Welding Electroly.is ; Tables
Weights, Areas, Circumferences, Logarithms, &c.
The book also contains a Diary - printed o
ruled section paper, divided into tenths of an incl
also a copious index of contents, &c. , &c.
THE TECHNICAL PUBLISHING CO . , LTD ., 31
Whitworth Street, Manchester ; and all bool
sellers.
N.B. - In Ordering, please mention th
" Practical Engineer " ELECTRICAL Pocke
Book .

Now

Ready

ORDER AT ONCE !

Last Edition sold out early , and hundreds wer
disappointed !!

" The Practical Engineer
Pocket

Book ,

for 1901 ; price is. and is. 6d ., postage ad. extra
- TECHNICAL PUBLISHING Co., Ltd., 31C, Whil
worth Street, Manchester, and all Booksellers.

Copy of a Letter just received from Ney
York :
Dear Sir, I would take it as a great
favour if you will send me five of yoar
“Practical Engineer " Pocket Books
for 1900. Some friends of mine, seeing
the one I have had , have kept nagging
me for months to get them one, as no
other book seemed to fill the bill so
well in equal bulk . --Yours traly,
JAMES DEAN, New York.

Technical Publishing Co. , Ltd
31c, Whitworth Street, Manchester.
And all Booksellers.
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